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VIDES AIZSARDZIBAS MACIBU PRAKSES LABORATORIJA
TOP ZEMNIEKU SAIMNIECIBA “ALEKSANDRI” (z/s A)

JANIS ALNIS
“EKO —-LUDZA” vaditijs
Rundanos, Ludzas raj., Latvija, LV - 5739

Laboratorija bijusds Rundanu muiZas teritorija — vieta, kura jaunie§i iepazisies ar
daudziem Latgales pakalnu, purvu vides aizsardzibas un izmantosanas praktiskiem un
teoretiskiem darbiem. IzmitinaSana, &dinaSana, atpiita ar rundanie$u pamestibas noskanu
parvaréSanu. lesdkums krievvalodigo zonas atdzim$anai ...

Laboratorijas ideju pamata ir profesoru G.Novika, A.Ubela, M.Ofa u.c.
koncepcijas par vidi ka antropogénu procesu kompleksu, kopu, ieskaitot tajos etniskos
un religiskos faktorus. Izmantotas etnoekologiskas “Eko — Ludzas” zinatniskds grupas
atzipas. Ora et labora! — no latipu valodas var iztulkot, ka oratoram ir jastrada, ka vides
aizsardzibai nepiecie§ama trisvieniba Dievs — Daba — Darbs.

Laboratorijas vieta Rundanu pagasts — vésturé reti minéts, jo atrodas pa vidu
starp Zilupi, Dagdu, Rézekni, Ludzu, Nirzu. Z/s A izvietota Latgales augstienes
fidensskirtné. Vides tiribas etalons. Te savu tec&umu sak Sarjanka — Daugavas pieteka.
Rundanu strauts aiznes fidenus uz Velikajas upi. Te pédeja laika seno latgalu pilskalnu
aizsardzibas linija.

10 gadus z/s A nelieto kimikalijas. Atkritumus uzkrdj bedrés, virs kuram iestada
kokus. Tiek miisdienigi atjaunota seno latgalu naturdla saimnieko$ana k3 videi
draudziga, bet ievérojot tirgus prasibas.

Laboratorija parstavétas t€mas: 1) zalméslojumu, sapropela un kiitsméslu
kombinacijas tirumos, darza, meza; 2) laistiSana ar paStec€Sanu; 3) auglu un ogu
parstrade biezenos, sulds un vind, neizmantojot tehniku; 4) klavu sulu parstrade maizes
zupas koncentratd (dziedniecibai); 5) cukurbieSu sirupa izgatavoSana bez biesu
piegarsas; 6) latgalu biskopibas restauré§ana: bisu spieta vadiSana ar sitieniem pa zali un
spaini, medus sviede — kasete uz mieta utt.

Laboratorija izstradatas vairakas témas: koku vainagu veidoSana p&c ornamenta
“Austras koks” likumibam; dekorativu koku audz€Sana un veidoSana meZa kopSanas
darbos un ornament8tos apstddijumos; laukakmenu dekorativie pielietojumi.
etnografiskais lauku maju remonts, izmantojot jumta skaidu, d&lu un brusu
izgatavosanas iekértas, blietéta mdla bilives, fundamenti, tiltu balsti ar cementa
apmetumu, siltummezgls nogazes leja ar siltumvadu transeja uz kalti, uz kiipindtavu,
siltummicu, 8kiini, izvietotiem augSup pa nogazi; mazmuizigas ar AEA un nolaiZamiem
zivju dikiem projekts péc Rigas VU “Meliorprojekts”; sadarbiba ar bebriem.

Pasakumu izstrade, lai tiktu partraukta cilvéku skaita samazinaSanas laukos,
tirumu un ainavu degradicija. Izstradats integrilais vides kvalitdtes superpoziciju
kritérijs ki akad. E.Lavendela u.c. ideju alternativa un k& katra praktikanta uzkratas

informacijas parbaudes metode.

ISBN - 9984-585-55 -7 5
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TEXHOJIOTr 1 YTAINM3AIIUN MUHEPAJIBHBIX OTXO/ZIOB
T'OPHBIX HPENITPUS TN M CTEKOJBHOI'O BO4

BABKOB - 9CTEPKVIH B.H.

K.r.H., o,
MockoBckuii rOCyAapCTBEHHBI FOPHBIH HHCTHTYT
Jlenuncxwi np. 129, xopm. 1., k8. 216, Mocksa, Poccns, 117513
T.956-90—-41, ®.237 64 - 88

B macrosinee BpeMA CyINECTBYIOT pa3spaboTaHHBIC H YACTHIHO PEATH3OBAHHBIE
TEXHONOIUWH IOMY4CHHs pAAa  CTPOHTENHHBIX MATEPHANIOB CTeKI000s (TapHOro,
OyTBUIOYHOr0, KMHECKOITHOTO M JAp.) M KBapLOCOACPKAIOUX MHUHEPAIBHBIX OTXOHOB
(TeCKOB BCKPBIIHBIX IIOPOJ, KUPIMIHOTO §0s HUIAKOB TEIUIOBBIX NISKTPOCTAHIINM,
IIeCYaHMKOB, KBapIIUTOB 1 IIp.).

CymHocTh psfa TEeXHONOTWH CBOINUTCA K CIEKAHMIO CMECH IPOGIEHBIX [0
OIPENENCHHON KpPYMHOCTH MHHEPANBHBIX OTXOIIOB; NOMEINAeMOM B CIelHAIbHBIE
AapocToiikue GOpMEI M MPOIYCKaeMol depes TYHHEISHYIO My(eIbHYIO Ties.

o ragmv TeXHONOTMAM BO3MOXHO NOJNYYEHHE BECHMA KaYeCTBEHHBIX
OTHEIOYHBIX MAaTEePHAIOB C MIHEPOKIM HaGOpOM HaNepe 3aaHHbIX CBOHCTS.

B MITY  uccnenopanmsa BO3MOXHOCTH HOTyIeHAT PA3JIHYHbIX
CTERJIOKPUCTAIUIAYECKAX MATEPHAJIOB C  WCHONH30BAHWEM pA3IHYHBIX CTEKOJIBHBIX
OTXOJIOB M MHHEDAJHHBIX OTXONOB Pa3IHYHOTO COCTABA M IPOMCXOXIECHUA BEIYTCT YKE
okono 10 mer. PesympraTsl HCCIENOBaHmii ObLTM pPeATM30BAHLI HA ITPOMBINLIEHHBIX
YCTAHOBKAX - HampmMep, B MuxaliloBCKOM Xeje3opyaaoM KomOmHate. Ilpm 3toMm
HACHOIL30BAJIOCH IIPOMbOIUIERHOE 000pynoBamme TysHeIbHOH neum Tmma JICK - 1
KOHCTPYKIpH JIEHMACKOrO CTEKOJBHOTO 3aBOJla C  HHXPOMOBHIM  ILIOCKUMH
HarpeBaTelIMy HAKAMBAHUS, YCTAHABIEBAEMBIME B CBOJE II€YHd, HArPeB KOTOPBIX
OCYIMECTBIVICA C NMPUMEHEHHEM CHCTEM aBTOMATHKY IO 3aaHHOMY DexuMy. Pexmv
BLIGHPAJICS, HCXOIS U3 Pe3yAbTaTOB HCCIENOBaHMM KOHEDPETHBIX ChIPHEBHIX MaTEpHAIIOB
JAHHOr0 TOPHOIO NUPENHPUATHS, INe€ YCTAaHABIHBAJIOCH O0OpYHOBaHHE NI HOMy4eHHA
CTERJIOKPHCTAIUIMIECKIX MaTepHajIoB.

Temneparypaast 00padoTKa MWHXTH OCYIMECTBIANACh B JKapOCTOHKHX UyTYHHbBIX
dopmax pazmepom orono 300x300x50 mm. Pexxmv TepMoo6GpaGOTKE Op¥ 3TOM GhLI
OJHOCTAIMIHLIM C BBLIEPIKKOH IPH CHEKAaHWH MUXTOBON CMecH (IpOGIEHOr0 CTeKna H
MHHEPAJbHBIX OTXONOB ONPENENEHHOH KPYIHOCTH) IPH 900 - 950 °C u ckopoctH
HArpeBaHms [0 3TOH TeMuepaTypsl - 10 rpagycoB B MUHYTY.

Cxema BCEro npou3BoCTBa NMpeJcTarieHa a pac.l. [IponsBoguresHOCT: OTHOR
TYHHEJRHOM IEYH COCTaBIALIa OKOJO 12 THICSY KBaJpaTHBIX METPOB OTIEIOUHOIO
CTERJIOKPHACTALIMYECKOr0 Marepyaia B I'0Jl,

ITonyyaeMble IPH 3TOM CTEKIOKPHCTAIUINYECKHE MaTepHallbl IMEIOT CIeHyIomye
ocpeJleHHble (pu3uIecKne napaMeTphL:

- kos(drmenT JMHEeiHoro pacumperys - 65 - 90x10 1/rpay;

- IIOTHOCTS - 2600 - 2800 Kr/M;
- openen nmpousocTy, Mna
npu marube - 90 - 130;
npu cxarad - 700 - 900;

- conpoTHUBRIeRre nerapanmHo - 0,15 - 0,025 r/ CM2;
- Moy I0mra, I'ma - 93

- yII. TEIUTONPOBOTHOCTS - 1,16 - 1,3 BT/M - OC;
- VI TemwroeMKocTs - 0,71 - 0,84 KoK /Kr - 0C;
- VJI. 0ObEMHOE CONPOTUBIECHNE, OM - M IpH 20 OC;

ISBN - 9984-585-55 -7
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L CrafHpoBaHHe OTXONOB ] [ Cxnagupopanye cTextoGos 1
l Ouucrka 0TX0H0B j ] Ouncrka crexno6os ]
!

I Lpobnenue otxo108 1 [ Hpobnenue crexroGos ]
[ Knaccuduxanug otxonos l [ Knacendurarys crexno6os ‘
CxJiagupoBasue 1o THIAM CrutaupoBasme o KIaccaMm 1

uBety

\\/

TlpuroToBNCHIE IHAXTE

AJ1s1 PA3IMYHBIX CIIOEB
T Hoxrorosxa dopm

3achIlKa MHXTHE B GOPMBI /

!

TepMooGpaboTka B
SJIEKTPONICYH

l

Wssiteuenne miaAT 1
TPasCHOPTHPORKA HA
obpesky
:

L O6peska T

KorTpons kadecTsa IIHT U
YIAKOBKA

CxamupoBanye

Puc. 1. Texnomorudeckas cxeMa mpor3pozcTsa JOM

- IUBIIEKTPHIECKA] IPOHUIIAEMOCTS IpH yacToTe 50 repi u 20 Oc- 6,5-17,5;

- TAHT'EHC YIVIa MU3IeRTPUHECKHX noTeps npu uactore 50 repry i 20 Oc- 0,028,

Taxwe wMarepmalbl MOTYT ¢ YCHEXOM HCIONB30BATHCA IPH  OCIHMIOBKE
(BHyTpEHHEH W HAPYXKHON) 3NAHWN, H3TOTORIEHIN HOJOB ¥ BO MHOI'MX APYTHUX CIydYasx.
Ilpg »TOM MOXHO H3IOTARIMBATh HMHATAIIO LONEPOBAHHBIX TIOPHBIX HOPOJ,
JEKOPAaTHBHBIX TAHHO JIO0hIX Pa3sMepoB | (hOPMBL

HccnemoBanms INPOXO/DEKAIOTCS B HAUpPABICHHH paCOIAPEHHd  O6NACTeH
OpAMEHEHHS [OJy4yaeMbIX MAaTepHaioB H DPACOMpeHHA Epyra HCOOB3YEMBIX
MEHEDAJILHBIX OTXOJOB.

Ilpr peaymsamuy Ha TOPHBIX NIPENIPHATHAX TAaKAX TEXHOJNOTHH peImalorcs
OJHOBDEMEHHO IBE 3aNadd - BO-IEPBbIX CHIDKAETCS 9KOJOTHYECKas Harpyska Ha
OKDYXRAIONYI0 Cpely IyTeM BOBJEYEHNS B IPOMBIIUIEHHBIH IEpelell MHHEepPABHBIX
OTXON0B BMECTO CKIAIEPOBAHMA HA 3eMIIIX, KOTODBIE BIOCIENCTBHE OKa3bIBAIOTCS
HOTEPABIMMHE MPOIYKTHBHOCTD H 3aTPASHIONIME NpRIeralomde K HIM IUIOMANy A BO-
BTOPBIX - IONYYIEHUE NEHHOMN IPOXYKIMH U3 IENIEBOT0 ChIPHEBOI0 MaTepHaa.

Camu pOH3BOJCTBA HOJYYEHHS CTEKIOKPACTAUIAYECKAX MATEPHAJIOB BPEIHBIX
BBIICJICHHAN B OKPYKAIYIO CPENY He AMEIOT A SBILTIOTCH 9KOJIOTHYECKH YHCTHIMA.,

ISBN - 9984-585-55 -7 7
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Cnenyer Takxe OTMeTHTb, 4YTO CaM @0 cefe CTEKOJsHBIE O6off mnpH
COOTBETCTBYIOINEH €I0 IpocTelnel epepaGoTRe - OUMCTRE, IPOGICHIH H TPOX0OUEHAY -
MOZKET CTaTh CHIPHEM VI DOYIECHIST MHOTHX IEHHBIX MATEPHAJIOB ~ ¥ KaK HallOJIHUTENh B
CTPOUTENLHBIX Pa3sTBOPAX, M KAaK CHIPhE JUIA PAJA CTEKOMLHBIX IPOM3BOJCTB, H Kak
MUHEpAIbHOE BRYINEe M, HAKOHEN, KakK . OTIMTEllh B KepaMUYeCKHX Maccax.
Hcnom3oBaawe ero BeckMa MHOTOOOpasHO B IPEICTABIAETCI BEChMA IePCIEKTHBHOMN
OpraHu3aiped ero copa M mepepabOTKE HA CHEIHATH3HPOBAHHBIX NPOMBIILICHHO -
HCCIEA0BATAIILCKUX IPERNPHITHIX,

VIDE KA DZIVES TELPAS VIETA
JEB PAR TO - KA DOMAT VIDI

DACE BORMANE
LU Filozofijas un sociologijas institiits
Ulda iela 9, Riga, Latvija, LV — 1056
T. - 7994848, F. - 7210806

Atslegvardi: vide, vieta, ainava, teritorialitate, identitate, kontekstualitate.

Visi it ka zin, ko saprast ar jédzienu ,,vide’’ lidz tam, kad izvirza jautZjumu: kas
ir vide? Lidz ar jauna@kajiem laikiem ari Latvija ,,vide’’ kluvusi par vardu, ko salidzinosi
biezi lieto gan ikdienas apzinas limeni, gan teor&tiskaja doma. Par vidi zinibu véstwe ir
blivs semantiskais lauks. Pienemsim, ka Soreiz nav nepiecieSama stingra definicija, bet
gan domasana par to, ki saprast vidi un par to runat humanitdrd un socidla diskursa.
Miisu valoda par vidi ka veselo liela méra ir veidota péc analogijas principa. Ja ta
nebiitu, tad runa butu tikai par apstakliem, par vidi redukfivd nozimé u.tml., bet
mazsvarigak nav, ka tiek ietekméta vides veidoSanas lidz ar cilvéka ,,domaSanas
ainavu”’.

Izvéloties redzes punktu, kurd respekteta humanitara dimensija, ir konstatgjams
jédziend ,,vide”’ strukturétais nozimju lauks, jéga gan mentalas, gara dzives, gan vitalas
un fiziskas kvalitatss. Varbiit, ka ir méginams piedavat jédzienus un pamatjédzienus
,,domaSanas ainavai’’, kas tuvinatu vides sapraSanai.

Humanitard nozimé var mingt cilvéka dzives telpas argumentus, to vidd ir -
antropologiskais, ekologiskais (oikos), simboliskis darbibas (kulturologiskais), relacijas,
komunikativais u.c. Sos un Hdzigus uzstadfjumus imang moralie jautajumi, kas paredz
cilvéka droSibas stimulu (visplasakaja nozimé) ari caur telpas struktiiru apguvi.

Vide ir kvalificgjama gan telpas kvalitat€s, gan socidlajas struktiiras cilvéka un
istenibas attiecibds. Vide ir veselais, neizslédzot lokalas partikulas tas izpausmés.

Vieta

Ja pienem, ka vides noteiksme ir cilvéka un Tstenibas attiecibas telpas struktiiras,
tad vides konstituéSanas humano modifikaciju nosauk$anai varétu lietot vietas
nojégumu. Tas savukart saistits ar potencidlo vides objektu kvalitatém. Vieta tieSi uzrada
vides antropologismu un ir viena no kategorijam, k& domat par vides attistibu socialos
kontekstos un kas apzimé resursu attistibas iesp&jas (gan perspektivi, gan destruktivi).
Cilveks ar vietas starpniecibu savu sp&ju robeZas apgiist ari citus dzives elementus, top
dzives logika, tiek diktéts raksturs dzives procesam. Uzsvars ir uz vietas lomu
konstituativo pétijumu redukcijas ietvaros.
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Vieta, bidama lokalitite, paredz globalitates principu ,,atcersanos’’. Lidz ar
cilveka tie§ajiem pieredz&jumiem vietd, par vietu rund ki par cilvécibas f01mu resursu
ricibas kriteriju veidoSana. Bet 1idz ar to funkcionalas telpas struktur&$ana paredz
Jautdjumu problematizaciju ,,caur’’ teritorialitites kvalititém. Piem&ram, Latgales
geogrifiskas situdcijas un etnologiskas savdabibas iezimstas, respektgjamas ir vides
konstituativas kvalitates. T4 vidé atklajas radoSa iespéja un j&ga ne tikai centrd, bet ari
(vai vél jo spécigak) provincg, pat margindlisma nozimé. Vide ka vieta speka ir cilveka
skats/skatfjums attiecigaja darbiba; vide ka vieta iIsteno telpas un laika sociilo
organizésanu. Radit vidi ir ne vien lietot potencidlos vides objektus, bet radit cilvéka
pasauli.

Te atgadinasu par to, ko literatiita apzimé ar ,,imaginaro daudzveidibu’’: vide ir
tik daudzveidiga, cik davdzveidigs ir vides subjekts.

Tekstos, kados ncjédzama vietas saiste/vienojums ar cilvéku, etnosu, sociilo
grupu, ir at8kirTgi diskursi.

Teritorialitate

Lidz ar vides fenomenu ir aprakstama cilvéka dzives telpas vértiba. Ta savukart
paredz noradi uz cilvéka uzvedibu, kas savd zipd ir arT cilveka telpa, kas “’ietverta’
vietd. Viens no §is redukcijas instrumentaliem jédzieniem ir teritorialitate.

Teritorijas eksaktais meh@nisms un teritorijas humanais spéks saistds ar
iedzivotaju lidzdalibas formam un lomam, kuras ieklauj teritoriala ,,jitas’’.

Socidlas esamibas telpas strukturéana paredz jautdjumu aplikojumu ,,caur”
teritorialitates kvalitatém, kas ir sava veida materials problémsituaciju analizei.

Teritorialitate izteic ne tikai kaut ko, pie ka cilveks ir piederigs, ar ko salidzinams
piederiba, bet ari paSvertigi patstdvigo (pieméram, sp&ja rast iesp&ju, stimulu savai
ieinteresétibai dzivot kada noteiktd apkartng). Ta top cilvéciskas drosibas pamatojums,
kad teritorialitates kvalitates substancionaliz&jas gara dzives redlijas. Teritorialitate ir
liecinatdjs par ,latkiem teritorija’’, par kopainu, sava veida ,,v&sturisko apriori’’.
Teritorialie argumenti rosina darbibai. (Bormane, 1998.)

Istenibas nojégums konkrétam individam ir ar teritoridlu piesaisti un perceptivu
orientdciju, kas veidojas lidz ar  vietas apjausmu. Teritorialitateé ki dzives
struktiirkvalitaté saauZas telpas un laika noteiksmes, izpauZas teritorijas varas (vides)
informacija par vietu ki socidlo procesu un mijattiecibu telpu ar procesuilu (latka)
vértibu.

Pagasts, pieméram, var tikt uztverts ka cilvéka dro§ibas avots, un tas var bit
telpa teritorijas socialds angaZ€tibas jautdjumu risinaSanai utt. Latvijas ka valsts politika
teritorialitates ,,faktiskuma’ nozimes pédéjos gados aktualiz€jas sakarad ar nekustamo
ipafumu, fiziskas drosibas organizéSanu, pilsonisko piederibu uft.

Respekt&jot t.s. vietgjas ipatnibas, var izveidot priekSstatu par teritorijas kopainu
un iegit regionalitites argumentus. Citd méroga 87 tematika paradas, kad konstat€ arvien
pieangofo regionalitati laika, kad pasaulé pastav daZada ITmepa unizacija (piem.,
Eiropas Unija).

T.s. cilveka faktors vides dualas iedabas konteksta rosina domai par
regionalitites raksturibam, kas piedalds individa eksistencialas kartibas struktiiru
garantg$ana. Vienlaicigi tas ir jautagjums par kritSrijiem, kas veido regionalitati, nosaka
tas robezas.

Ja runa biitu par Latgali, tad, apzinoties novada iek$&jo neviendabibu, uzmanibu
arvien ir pelnfjusi tur dzivojoSo lauZu sinhroni teritorialitdtes izjlita un teritorijas
respekts, ko, protams, var vértét arT ka humanitates arhaisku izpausmi, kad sociald laika
vienibai ir telpas dominante. Bet nesteigsimies ar vértéjumu.

ISBN - 9984-585-55 -7




Environment. Technology. Resorces 1999

Ainava

J.Pontena vardiem rundjot: ainava ir ar zemes garozu saistits dvéseles notikums.
Ainava ka dabas, sociologisks un antropologisks veidojums; sociologisks - attieksmé
pret telpu, apgito telpu, vietu.. saisté ar subjektu un socidliem tekstiem, bet
antropologisks saist€ ar cilvéka izjiitu, nozimibu vigam, ar cilvicibas formu (kultiiras)
tapSanu. Tadgjadi ainava tiek reprezentsta ka veértiba ar blakusnozimdm (savs, svess,
tuvs), Tas ir slanojums, kas jau ir vippus dabas (daba biivéts, vippus dabas esods un
norada, kas taja tiek iedzivots).

Izsakot dabas kvalitativo identitati sociuma, runa ir par pasaules sapraianu un
dabas teleologiju (I.Kanta), par atSkiribu starp naturalistisko un personalistisko pasauli
(E.Husetls). Uz ainavu cilveks skatds no sava stavokla pasaulé; ainavu doma ka vidi, ka
telpu, kuras atskaites punkts ir vipS. Humangeografe A.Batimere (Buttimer) raksta, ka
cilveki veidojusi ainavas, izmantojusi dabas bagatibas, mainfjusi dabisko lfdzsvaru dzivo
biitgu starpa, un tas viss veikts ar kulturali un tebniski at$kirigiem dzivesveidiem.

Rungjot metaforas, ainava ir ka vides dzimtene: lidz ar ainavu veidojas vides
cilvécibas formu (,,vides kultiiras’’) kvintesence. Dzimtene paredz atticksmes veidu pret
telpisko struktiiru, priek§statu uzturéfanu, ar piederibu telpas ,,julanas’” nozimé. Ainava
ir kA vides kultirattiecibu prakses ,laboratorija’’. Runa nav tikai par estetiskam,
vesturiskdam u.tml. kvalitatém, bet par cilvéka un istenibas attiecibu motiv&jamibas
valodu, kas nosauc vides problematiku. Saruna par ainavu neesam ieinteres@ti tikai
paSmerki (ainava), bet apzinas kustiba vz to.

, Ko ainava stasta par cilveci?’’ jauta A.Batimere. Ja, ko tas stdsta par mums?
Kada ir to maciba domai par vides veido§anos?

Identitate

DomaSana par vietu liela méra ir domaSana par identitati un ari pati identitate.
.18 varétu saprast Jaunangliju, nezinot §is zemes raksturu, bet ne tad, ja es nezindtu tis
imigrantu puritanisko raksturu’’, savulaik teicis geografs Racels. Vai péc lidziga
principa nevarétu teikt ar1 par dandzam jo daudzam mums vairak vai mazak pazistamam
zemeém, novadiem, rajoniem.

Kads ir cilvéka un vides pastarpindjums? Kas ir ,,un’’? Vidi skata ki cilvéka
dzives telpas vietu. Vieta ir sava veida stimuls socialai esamibai: vieta ir stimuls. Stimuls
identifikacijai. Pozitivai vai negativai - tas jau ir cits - vért§juma jautajums. Cilvéks
nereti ir tuvaka un pilnigaka saiste ar vietas attiecibam neka telpas un laika attiecibam.

Vieta ir starpnieks starp cilvéku un spekiem, kas ir arpus tie$@s individualas
kontroles. Vieta ietver identitates ,,noteikumus’’, kad ik dala ir veseld semantika, un
vieta ir ka kritiska identitate. Ari Latvijas pieredz& tradiciondli vai etniski identais
centréjas uz vietu - dod tai varas dimensiju. Identitate sava zipa ir vara.

Savukart ideja par daudzvietibu k3 vienu no ,,pieredzém pasaules regionu
konstrukeija’’ rada priek$stata maldigumu par vietu ka tikai lokalo. Seit tikai minéSu
multivokilo jeb daudzbalsigo identativajas cilveka raksturibas.

Identitates sakard piemérs no Latgales. Runa ir par Naujenes pagasta Slutisku
»telpas véstures”” veidoSanu Sodienai. Taja daudz ko noteic cilveku kopiga atmina; daba
lidz cilvekam $aja vietd veidot vipa esamibu. Seit spekd v€l nav maksliguma
konstrugsana; nav jakonstrug sociala arheologija, ja ta varétu teikt. Slutigki klfist saisto$i
ar ,,savas’’ vides potencialu.

Pasaule ir aizejo§a ari ar savu vides Istenibu, bet vide top ik bridi, ka ik jédziens
rada jégas lauku, kurd darbojamies. Tad, kad moriles socialitate vértibas limeni neSkiet
aktuala un funkciondla (ki to véroju Latvijas sabiedriba patlaban), ricibas determinacija
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cerams uz jégu (tds respektdSanu). Praktisks kllist jautdjums: ka domat vidi. ,,Esiet
uzmanigi ar savam domam, tas ricibas sakums (Laodzi).”’

VERES
Bormane D.K., 1998, Teritorialitates humanais spéks vai nespéks, 1.ZA Véstis. Nr. 4./6.
Buttimer A., 1972, Social space and the planning of residental areas, Enviroment and
behaviour. 4 : 279-318.

LABAS LAUKSAIMNIECIBAS PRAKSES (LLP) IZSTRADE
LATVIJAI

P.BUSMANIS, A KARKLINS, U.OSITIS, LTURKA, V.JANSONS,
D.LAPINS, R.SUDARS, J. SVARCBAHS, IPLUME, LDZALBE

LLP nosacijumu izstrades nepiecieSamibu nosaka:

o Latvijas lauku perspektiva attistiba;
ES nitratu direktiva (EEC/91/676) ar mérki samazinat un turpmak novérst fidens
piesarnosanu no lauksaimniecibas avotiem;

¢ Baltijas joras vides aizsardzibas Helsinku konvencijas (HELCOM) pielikums I par
lauksaimniecibas izraisito piesdrpojumu. Tiek prasits dalibvalstim izstradat
ievieSanas programmu [idz 2002.g. un paredzStos pasdkumus izverst lidz
2011.gadam.

LLP meérkis:
o ilgtsp&jiga lauksaimniecibas attistiba Latvija.

LLP nosacljumu statuss:

o praktiskas darbibas vadlinijas, lai palidz8tu zemniekiem samazindt saimniekoSanas
ietekmi vz vidi;

o zemnieki brivpratigi izpilda LLP prasibas, kuras nav nostiprinatas likumos;

¢ LLP pakapeniski tiek izmantota ki baze zemnieku saimniecibu subsidésanai;

e LLP prasibas atfistibas procesa tick ieklautas likumos un klust obligatas.

LLP nosacijumos ietvertie tris limeni:

¢ Latvijas Republikas likumos un noteikumos ietvertas prasibas, kuras ir obligatas;

o patreiz aktudlie ieteikumi pareizai saimniekoSanai, kuri tuvaka nakotn€ var tikt
piepemti ka obligati;

e nakotné sagaidamas prasibas, kuru izpildes ievirze jau Sodien var dot atdevi.
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Augkopiba, augsne un mésloSana;

Kutsméslu savak§ana un uzglabasana;
Augu aizsardziba;

Lauksaimniecibas sist€mas;
Biologiska daudzveidiba un ainava
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Iesaistitas organizacijas LLP nosacijumu izstrade:

DEPA - Danijas Vides aizsardzibas agentiira;

DAAC - Danijas Lauksaimniecibas konsultaciju dienests;

JTI - Zviedrijas Lauksaimniecibas mehanizacijas institits;

ZM - Latvijas Zemkopibas ministrija;

VARAM - Latvijas Vides aizsardzibas un regionalas attistibas ministrija;
LVAF - Latvijas vides aizsardzibas fonds;

LLU - Latvijas Lauksaimniecibas universitate;

LZF - Latvijas Zemnieku federacija;

LLKC - Latvijas Lauksaimniecibas konsultaciju centrs.

PROBLEMS WITH RECLAMATION OF ACID LAKES IN THE
AREA OF MUZAKOW LAKES

TADEUSZ CHRZAN
Prof., Dr. hab.
Technical University of Zielona Gora
str. Podgorma 65 — 246, Poland -
Phone: (068) 3254831, Fax: 4868 3245597

ABSTRACT. In the paper is described actual state of environment after brown-coal
exploitation with open-pit and deep-boring methods. The results of recultivation-
investigations are showwn, which shown the problems of the strong acid lakes-
recultivation. In the paper are also shown the geological and hydrogeological
characteristics of the coal deposit area.

1. Introduction
In the Muzakow-Curve area the open-pit and deep-boring brown coal mining is
leaded from the 100 years. As the result of this exploitation is occurred landscape’s
change — instead the pine-forests we have not covered with plants dump areas,
excavations and acid lakes. After the mining activities the anthropogenic Lakeland
origins with 100 lakes and 1000ha of non-recultivated area.

2. Geological characteristic of the Muzakow-Curve
2.1. Geographical localization

The described areas are located in the neighborhood of polish-germane border in
the middle of the Odra-river length. The Muzakow-Curve is a morphological upland in
the form of semicircle open to the north. The south-polish glacier, running with the
Lausitzian-Nysa ice-marginal valley formed it. The eminencies of the Curve are the end
moraine, piled up and elevated to the 153m a.s.l. Thrusting glacier caused the folding of
the Tertiary sediments. As the result of this process the brown-coal deposits located
deep under the ground level were putting up, what is good from the exploitation point of
view. Actually the Muzakow-Curve is divided in the middle of length with Lausitzian-
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Nysa river valley. The first part of described area is located in Poland, the second one
(at the other side of the river) in Germany. The lignite beds in the polish part of the
Muzakow-Curve are forming in the L¢knica-city locality the “Babina”-deposit. The
beds are folded and under exploitation were the top-parts of the deposit’s folds on the
area a dozen or so km length. The folds are till 140m deep.

2.2. Geological structure [1]

The oldest sediments are clays, mudstones and limestones of upper Cretaceous
period. On this layer are lying Tertiary sediments depths about 115m. In these
sediments are occurred 4 lignite beds:

1) on the 50m depth - bed “Lausitzian Henryk”, with seam thickness about 7,0m,

2) onthe 65m depth — bed “Lausitzian II”, with seam thickness about 13,5m,

3) on the 95m depth — bed “Scinawski — Lausitzian II”, with seam thickness about
6,0m,

4) on the 110m depth — bed “Glogéw — Lausitzian IV”, with seam thickness about
4,0m.

These beds, especially not deeply lying (and from this case under exploitation),
are surrounded by the sand-mudstone sediments with a large amount of micas.

Until the 20m deep from the ground surface occur also alternately sandbanks
and gravelbanks with clays-interbeddings.

Between 20 and 50m occur a thick clay and sludge-layer, which are exploited
for the refractories production.

From the geological structure results, that both: surface grounds and after-
exploitation grounds (clays and sludges) are not suitable for recultivation process in the
forest and grassland directions.

2.3. Hydrogeological conditions
The ground waters occur locally in the Quaternary sand-gravel formations over
the clay-formations. The deepness of these waters enriched 15m. The Tertiary ground
waters are building a few aquifers with depth till 20m. They are separated through clay,
sludges and lignite layers. The water occurs in the sand layers, with parts diameters
from coarse-grained sand to the silty sand. They are the waters under pressure about 550
kPa (55m of the water column) propagated to the long distances.

2.4. Lignite exploitation

The beginning of the lignite mining in the Muzakow-Curve locality is connected
with Raszyn-mine opening in 1863. The little mines were conglomerated in the mine-
energetic complexes, as Tschopelner Mine Company with 12 MW power rating and
annual coal-output 330 thousand-Mg. The bigger open-pit mine was Tuplice Mine,
working for the glass-works, with annual coal-output 42 thousand Mg. In the year of
1898 was opened deep-boring mine “Wiktor” in the Trzebiel-village, working for the
glass-work, with annual coal-output 110 thousand Mg.

In the 1945 were started the mines: “Babiba” (near Leknica-city) and “Henryk”,
next “Smogéry”, “Stone”, “Maria” and “Sieniawa”. In the 1971 the total coal-output
was 700 thousands Mg. In the following years (till the 1976) the lignite-mines were
progressively closed, left the region with many strongly transformed, non-recultivated
areas. The amount of transformed areas is shown in table 1.
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Table 1
The areas transformed by the mining activity [4]

Mine Locality Area in ha
Tuplice, Wiktor Tuplice, Trzebiel 460 '
Smogory Smogéry 40

Sieniawa Sieniawa 83

Maria, Emma, Matylda Lasocin, Nieciecz, Krdlikowice 60

Tschopelner M.Comp. Nowe Czaple, Leknica, Bronowice 432

Total area 1190

After deep-boring exploitation the breaking down of the chambers and headings
wete coutied.

The above lying materials are sands, therefore on the ground suiface were
formed long and nairow sink-troughs, which next were filled with rain or ground
waters. Open-pit excavations also were filled with rain and ground waters. This way
between the Tuplice and Leknica-cities, on the length of 20km, was formed artificial
anthropogenic Lakeland, with about 100 lakes 20 to 100 years old.

The 3 basins groups were specified:
- Tuplice-locality — 30 sink-basins and 11 ponds,
- Trzebiel and Kamienica-locality — 33 sink-basins,
- Chwaliszowice and Eeknica-locality — 40 sink-excavation- and excavation-basins.

The basins from the Tuplice locality are the oldest, with predomination of
elongated shape and NE-SW direction, lying in the forest, with mild banks.

The steep and high banks characterize the second and third groups.

The most often the water basins have elongated shape length 95 to 896m, bright
20 to 468m and asymmetric elongated profile. The one slope of the typical water basin
is steep and the second one on the other side of basin is gently sloping. The basins are
deep (3 to 24m) in compare with small water area (2500 to 202000m?).

‘The slopes of the basins, formed by the dumps-slopes are not so steep, strong eroded

and naked and therefore less stable. The plants are farther from bank-line.

In the basins formed after lignite exploitation waters are weekly transparent,
with rust-brown-color and very law pH value between 2,2 and 3,4. The characteristic
feature of these basins is presence of the ferrous sulfate (FeSO,). This compound in the
presence of oxygen formed in water the sulfuric acid. The alkalinity of the water is to
small to neutralize formed sulfuric acid therefore the waters in such basins are strong

acid.

3. The actual state of the after-mining area

The lignite exploitation in the Muzakow-Curve locality caused the changes in

the hitherto existing landscape. On the big areas were damaged:

- pine-forests with the soil-layer,

- primarily plane terrain’s surface.

Instead of this were formed dumps builds from cover material and the water basins.

The significant changes referred to the surface water run-off, and water aquifers
layout (they were combined from primarily divided layers).

Instead of the pine-forest formation was originated the landscape typical for
Lakeland, which consists from the depressions filled with water and non-covered with
plants slopes of the dumps. The some lakes are temporarily drying-out, other have
enough water for the local strings feeding.
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Cover material dumps are formed in predomination amount from silts and silty
sands. From the mineralogical point of view the cover material consists of quartz,
micas, lignite-dust, and muscovite with a small admixture of illite and caolinite. Also
the ferrous sulfides (pyrite) are occurred in amount till 1%. The dump-areas are till 25m
above primarily surface level high. They are cones-complexes with inclination till 45°,
The top parts of these cones are not leveled and recultivated. Until the 1976 exist in
Poland any law regulations imperative to the after-mining-areas recultivation.

The dump areas like these were heaped not far from excavations till the 40m
deep. After the lignite exploitation ending these excavations were filled with water,
what gives the landscape of water-basin surrounded by the high dump-hills build from
fine-grained and silt-materials.

The lakes created after the mining of lignite has ended have a very low pH level
averaging from 2.8 to 3.5 (acid). And their potential, Rh, is higher than 600mV. The
concentration of sulphates was 101 to 1488 SO4/dm> and concentration of ferrum was
up to 182 mg, Fe/dm? (Table 2).

Table 2
Results of the examination of water in open pits of former lignite mines in the area

of Muzakow lakes [4].

Mineral

The place of water pH 8O, € Fe . Ca Mg o dity Fe™ 3
sampling mg/dm” mg/dm’® mg/dm’ mg/dm’® mg/dm Mval/dm® mg/dm
g“f ﬁl.‘&‘;fathe area 55 1488 28 33.3 153 138 5.5 3.0
Auedrteaay 1 297 74 7 27 28
- é?;‘g h‘;f the area 54 31 49 72 63 41 0.6 12
‘g‘f;‘gg }:’af the area 34 557 40 42 95 69 1.4 2.8
‘:f;‘f‘é‘jlf the area » 9 493 19 273 93 79 2.6 3.0

The chemical content of water is influenced by complex processes of pyrite
decomposition which lead to the creation of sulphur acid and ferrum sulphate. A FeS,
pyrite located on the bottom of a lake can be subjected to:

a) oxidation according to the scheme:
- chemical oxidation: 2 FeS, + 70, + HyO = 2Fe™ + 48047 + 4H",
- biological oxidation by bacteria: 2 FeS; + 7.50, + H,0 = 2Fe" + 480,72 + 21,
b) precipitation of trivalent ferrum compounds:
Fe* + 3 H,0 = Fe(OH); + 31,
The pyrite oxidation process can be generally as follows:
2 FeS; + 70, + HO =2 FeS4 + 2H,S04
The pyrite oxidation by Thiobacillus ferrooxidans bacteria is 5 to 10 times faster than
chemical oxidation.

4, Theoretical aspects of neutralisation of acid waters ‘
The neutralisation of acid waters can be achieved using basic compounds or via
biochemical reduction of sulphates to hydrogen sulphide using organic compounds. The
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neutralisation of acid waters can also be achieved via natural oxidation and reduction
processes and exchange of chemical components between water, bottoms and
atmosphere. The neutralisation of acid water can be achieved using chemical methods.
by mixing it with strongly basic solutions or its filtration through a layer of basic
materials (bed). To neutralise acid water one can use the following:

NaOH solution of 205 to 30% concentration,

Ca(OH),, a milk of lime of 5% to 15% concentration,

NayCOj solution or MgO granulate,

The calculated [3] amount of NaOH in the waters of antropoghemc lakes is from 130 to
320 NaOH/dm® and of lime is from 100 to mg, Ca0/dm’. In the waters that lack oxygen
the bacteria, Desulfovibrio desulfuricans reduce sulphates contained in waters with low
Rh potential to sulphides, which in turn react with ferric ions causing the precipitation
of FeS or FeS,.

As the result of laboratory studies [3] of waters from reservoirs No. 38 and 54
and municipal sewage and sewage from milk processing plants (mixed in proportion of
1:1) it was determined that such a mixture cause the growth of bacteria which produce
sulphates, so after 24 days there was a significant reduction of sulphates and Rh
potential and growth of pH to 5 - 6 (Table 3).

5. Conclusions

Both theory and laboratory studies show that there is a possibility of changing
acid waters from antrophogenic lakes to waters chemically neutral. It can be done using
chemical or biological methods of sulphates reduction. It is proposed to use, as the
source of carbon for bacteria which reduce sulphates, the following: wood dust,
sawdust, sewage, paper industry wastes and wastes from milk processing plants which
can be.obtained at almost no cost. The biochemical method is much cheaper than the
chemical one.
On the laboratory scale the problem has been resolved.

Table 3

Examples of biochemical reduction of sulphates in the waters from the
reservoir No. 38 [3]

Redox
Time of measurements pH reaction potential ISﬂt;l}Jdlleltes Efgr;ﬁm fnegr;;ln%H
mV
A. Sewage from milk
processing plants
After stirring 3.1 633 367 35.8 4.1
After 4 days 33 631 342 20.9 4.2
After 8 days 34 628 342 16.3 4.2
After 17 days 34 621 318 12.2 4.6
After 24 days 4.2 -51 256 6.2 5.1
After 29 days 5.0 -182 112 1.2 5.3
B. Municipal sewage
After stirring 3.0 627 340.1 36.7 2.4
After 4 days 3.0 626 340.1 22.3 3.5
After 8 days 3.2 619 316.1 18.1 4.3
After 17 days 3.25 518 316.1 11.2 4.3
After 24 days 3.9 -86 286.2 7.2 5.3
After 29 days. 5.2 -170 156 1.8 5.7
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TROKSNIS UN VIBRACLJA VIDE —
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JANIS DUNDURS
Kimijas zinatgu doktors
Rigas Stradipa universitate, Darba un vides veselibas institiits,
Aroda un vides medicinas katedra,
Dzirciema iela 16, Riga, Latvia, LV — 1007
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MIERVALDIS LACIS
SIA Akustika,
Kurzemes prosp. 3, Riga, Latvija, LV — 1067
F.: 2417212

Ievads

Vibracija un {troksnis ir vieni no visizplatitakajiem vides fizikalajiem
piesarpotajiem, kas rada diskomfortu, islaicigus, parejoSus veselibas traucgjumus, ki art
var izraisit vai veicinat dazada veida saslimsanas, kuras atseviskos gadijumos noved pie
invaliditates (vdjdzirdiba, kurlums, vibracijas slimibas IV stadija u.c.). Tiek pat
uzskatits, ka troksnis ir viena no vislielakajam mdiisu gadsimta nelaimém un viens no
galvenajiem stresa izraisitajiem.

Ar trokSpa un vibracijas problémam ir jasastopas gan sadzive, gan ari darba
vidé. Transporta kusttba pilsétds un kokapstrades rlpnieciba, diskotekas un
tekstilriipnieciba, lidostas un gimeniskas kildas, dz&r8ju klaigasana, skala miizika
daudzdzivoklu namos — tas viss ir paaugstinata trokSga un vibraciju c€lonis. Ir zinams,
ka apméram 15% no visa pasaulé nodarbinatajiem ir paklauti trokSpa kaitigajai
ietekmei. Latvija no ik gadus pirmreiz&ji registrétajam arodslimibam aptuveni 15 lidz
30% ir dzirdes organa saslim$anas un apméram tikpat daudz tiek diagnostictas ka
vibracijas slimiba. Patiesiba So saslimSanu skaits ir lielaks, jo jagem vérd, ka miisu
valsti vél nav sakartots arodekspertizes registra darbs.
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Latvijas nermative dekumentu pasreizgjais stavoklis

Ka zinams, neskatoties uz dazam nenozimigam izmainam, 1idz pat §im laikam
Latvija akustikas un vibracijas joma ir spékd pirms 1991.gada 21.augusta piemérotie
standarti, tehniskie noteikumi un normativi, taji skaiti ari higi€niskie, ja tie nav
pretrund ar valsii pastavoSo likumdoSanu. Vienlaikus atsevi$kas ministrijas ir tiesigas
izvertét, kuri dokumenti ir piemeérojami un kuros un kada veida izdarit grozijumus un
papildingjumus. '

Lai noveért&tu patieso stavokli, Latvijas Standarta pasparng eso¥d Standartizacijas
tehniska komiteja “Akustika, mehéaniskds vibracijas un triecieni” 1997.gada beigas
nosiitfja aptaujas lapas apméram piecdesmit adresdtiem, kuri vargtu biit ieintereséti
trokSpu un vibraciju problémas. Tika sanemtas 22 atbildes un noskaidrots, ka ar trokspa
mériSanu un novertéSanu Latvija nodarbojas 15 iestades. Piecads no tdm mérfjumiem tiek
pielietota bij. PSRS raZota aparatiira, trijas — lidztekus PSRS raZotajai tiek izmantota ari
Vacijas Demokratiskaja Republikd un Danija 60.— 80. gados raZotds iekartas, bet ar
modernu méraparatiiru apgadatas tikai 3 laboratorijas: Ventspils Pagvaldibas higiénas
un sanitdrijas laboratorija, Ventspils Zinatniski pétnieciska firma “Darba vides drosibas
un veselibas centrs” un Rigas Stradina Universitates Darba un vides veselibas institiita
laboratorija.

Normativo dokumentu joma Latvija paslaik ir izveidojusies situacija, ka jebkura
organizécija ir iespjams pielietot visai atSkirigus normativos aktus, standartus un
tehniskos noteikumus. Piem&ram, Valsts Darba inspekcijas darbinieki troksSna mérisanai
un novértéSanai pielieto T'OCT 12.1.003, TOCT 12.1.036 utt. Nacionalais Vides
veselibas centrs iesaka pielietot LR Labklajibas ministrijas 1993.gada noteikumus
N1.93/3 “Higiénas noteikumi trok$nu mériSanai darba vietds”. No aptaujatajiem devinas
iestddes atzina, ka vel joprojam izmanto PSRS vairdk ka 10 gadu atpaka) izstradatos
dokumentus — aug$mingtos I'OCT un sanitdrds normas, Setras iestddes pielieto LR
Labkldjibas ministrijas 1993.gada noteikumus Nr.93/3 un tikai tis jestades trokSnu
mériSanai un noveérté$anai sak pielietot starptautiskos standartus un Eiropas Savienibas
direktivas.

Lai likvidétu normativo dokumentu nesakartotibu troksgu joma, standartizacijas
tehniskd komiteja “Akustika, mehaniskas vibracijas un triecieni” jau 1998.gada aprila
ménesT iesniedza LR Ekonomikas ministrija izskati$anai un talakvirziSanai dokumentu
paketi, kura ietilpst:

o Ministru Kabineta noteikumu projekts “Noteikumi par aizsardzibu pret

akustiskajiem trokspiem”;

e Latvijas Valsts standarta projekts LVS XXXX-1998 “Troksnis vidé. T4 novértéSana

un trok3nu problémas risindSana’;
o Latvijas Valsts standarta projekts LVS ISO 1996/1:1982 “Akustika — vides trokSpa
raksturo$ana un mérifana. 1.dala: Pamatlielumi un procediiras” divvalodu (latvieSu
— anglu) varianta;

¢ Latvijas Valsts standarta projekts LVS ISO 1996/2:1987 “Akustika — vides trok3na
raksturo$ana un mérisana. 2.dala: Piem&rotu datu iegfiSana teritorialai planoSanai un
zemes izmantoSanai” divvalodu (latvie§u — anglu) varianta;

e Latvijas Valsts standarta projekts LVS ISO 1996/3:1987 “Akustika — vides trokSpa

raksturo$ana un mériSana. 3.dala: Trok$na robezvertibu pielietoSana” divvalodu
(latvie$u — ang]u) varianta.

Lai gan saskapd ar LR Ministru Kabineta likumu par standartizaciju Latvija
atbild Ekonomikas Ministrija, piecu meénefu laikd kop§ augSminéto dokumentu
iesnieg¥anas briza td nenodrofindja So dokumentu projektu tdlakvirzibu. Cerot uz
atbalstu un ieinteresétibu no LR Labklajibas un Vides Aizsardzibas un regionalds
attistibas ministriju puses, standartizicijas tehniskd komiteja 1998.gada septembra
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ménesi augSmingtos dokumentus parsiitija $o ministriju Valsts sekretiriem. Arl §is
ministrijas neizradjja gaidito interesi par troksnu problémam un normativo dokumentu
sakartoSanu Latvija.

Normativo dokumentu nesakiirtotibas iemesti

Apzinoties radusas situdcijas paradoksu — vides kaitigie faktori troksnis un
vibracija) daba ka vienmér pastiv un turpinds pastavét, bet valsti vairs nav darbojosos
vienotu normativo dokumentu par So kaitigo faktoru novérté$anu un aizsardzibu pret to
iedarbibu — &7 raksta autori ir nonakusi pie secinajumiem, ka §adai situacijai ir vairaki
iemesli:

1. Latvijas ierédpiem, neatkarigi no to ranga — pat ministriem, ir iesaknojies socialistiskais,
vienas dienas saimnieka domaSanas veids: “ja neviens no aug8as to neprasa, tad tas nav
vajadzigs”. Maskava par trokipu problémam Latvija vairs neinteresgjas, bet Brisele vél nav
sakusi intereséties, tdtad — problému paslaik nav;

2. Latvijas iedzivotdju zemais zindSanu un informétibas limenis par trokS$nu un vibraciju
ietekmi uz cilvéka veselibu un pa$sajiitu, nezipa, ka ari vajdzirdiba un vibracijas slimiba ir
slimibas, kuram ir garant&ti socialie pabalsti — pensijas;

3. Morali un fiziski novecojusi 15 lidz 30 gadu vecd méraparatiira, ar kuras palidzibu vairs
nevar izmerit un novertét trokspu un vibrdciju ietekmi vz cilvéku starptautisko standartu
limeni. Jer&dgu izpratng jaunas, starptautiskajiem standartiem atbilstoSas aparatiiras iegade
grauj Latvijas ekonomiku, jo 1a dargi maksa.

Iztirzdjot Sos secindjumus atseviski, visbistamak ir pieskarties augsta ranga
ier€dpiem, jo viniem par trokSpu decibeliem ir visai miglains prieksstats, tadél ar tiem
decibeliem nav nekadu problemu. Bet, tiklidz Brisele, t.i., Eiropas Savieniba saks
interes@ties par Latvijas normativo dokumentu harmonizé$anu ar ES standartiem
trok$nu un vibraciju joma, ta momentd vini sameklés “grékazi”, kur§ nav $o troksnu
jautdjumu atrisindjis, pat nesanemot ne santiina par $o darbu.

Latvijas iedzivotdju informétibas Iimeni paaugstinat jau ir 1étak un vienkar§ak uz
dazu standartizacijas tehniskas komitejas dalibnieku — akustikas un vibréciju entuziastu
rekina. Gandiiz “neko” nemaksdja Zurnala “Vide un Laiks” redakcija marta
noorganizétais “apalais galds”, kurd piedalijas daZas ieinteresétas personas no Rigas
Domes, Naciondld Vides veselibas centra, Rigas Tehniskas Universitates un SIA “R&D
Akustika”, Tapat arT gandriz “neko” nemaksa standartizacijas tehniskds komitejas
izstradatas normativo dokumentu paketes pavairoSana un informativo kopiju bezmaksas
izplatiSana.

Daudz dargaks “prieks” bija PSRS laikd Sverdlovskas kinostudija raditas oti
interesantas un pamacoSas multiplikacijas Tsfilmas par daudzdzivoklu €kas iedzivotdja
likstam nakts laikd dzivokju sliktas skagu izoldcijas dé] un pastdviga trok$pa nozimi
cilvéka nervu spriedzes radiSana, kas filminas varoni noveda lidz pat nemotivétai
slepkavibai. Filmipas nosaukums bija “Kap&c nosita sétnieci”, bet tas kopija nebija
atrodama. Nevienam ari nav intereses to meklét.

Vél joprojam tikai daZi no meZstradniekiem Latvija ir inform&ti par kédes
motorzagu graujoSo ietekmi uz zagera dzirdi un roku nerviem un asinsvadiem. Nav
informacijas par to, cik no #iem me¥stradniekiem darba lieto prettroksnu aizsargus un
cik no vipiem strada saisindtu darba dienu. Toties ir dzirdéts, ka dazus tadus
“cimperligus” zagerus, kas pieprasa dzirdes aizsargus, uzpémeji izdzen no meZza. Tadg|
arT meZstradnieki kluse un ierédpiem nav problému.

Vienigi daZs labs traktorists pie mums Latvija ar sajlismu stésta, kads klusums ir
“Valtra Valmet” traktora kabmé (Leq= 79dBA pec Valsts Baltijas MIS merfjjumu
rezultatiem), bet kads trokSpotajs un “krateklis” ir drenu tranSeju ekskavators - caurulu
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licgjs ETC-202 (104 dBA, ti. 19reizes skaldks). Td jau ir pirmi iedzivotdju
informétibas pazime, par ko ierédniem vajadz&tu sakt uztraukties.

Ko darit?

Sekot Eiropas Savienibas valstu pieméram un, jo atrdk — jo labdk. Lai gan
Latvija jau 1993.gada 8.marta pievienojas Starptautiskajai Darba Konvencijai, ratifi-
cgjot 1977 (Nr.148) paragrafu “Darba vide (gaisa piesarnojums, troksnis un vibracija)”,
So 6 gadu laika pat atbildiga LR Labkldjibas Ministrija nav piesktrusi lidzek]us, lai kaut
minimali sakartotu likumdoSanu trok$pu un vibraciju joma, nerundjot par lidzekliem
meraparatiiras iegadei vismaz Valsts Darba inspekcijas vajadzibam.

Kas attiecas uz méraparatiiru un trok$nu un vibraciju noveértésanuy, tad pasaule un
arT Eiropas Savienibas valstis ir milzu soliem gaju$as progresa virziena — civiliz&tajas
valstis nevienam vairs nav japierada, cik troksnis un vibracijas ir kaitigas.

Ta rezultata Eiropas Savienibas valstis vilcieni brauc pa slieZu celiem, kuri apdzivotas
vietas ar aizsargbarjeram vai padzilinatu cela klatni norobeZoti no iedzivotdju ausim.
Tur neklaudz un negrab slieZu salaidumi un parmijas, bet vilciena vagona ir tik kluss, ka
dzirdama ventilatoru ditkopa. Tur raZotas automaSinas, arl jaudigie vilcgji, ir ar
efektiviem motoru izplides gazu klusinatajiem un 3 lidz 10 reizes klusakam kabin€m un
saloniem neka tiem, kas izgatavoti Volgas, Maskavas, Minskas un it ipasi ZaporoZjes
autorfipnicas, kas joprojam ripo pa miisu ielam un celiem.

K3 tas sasniegts?

Tas ir sasniegts ar to paSu ES likumdosanu, kuru més sakamies harmonizgjam
un Seit, Latvija, ievieSam. Tur ierédni neinkst, ka nav naudas, bet rikojas, vispirms
sakartojot valsts normativos dokumentus un sagadajot naudu modernas aparatlras
iegadei. Ka labu pieméru likumu sakartoand apskatisim Apvienoto Karalisti. Jiis Saja
valstl nedzird8siet troksni un Zl&Sancs nakts laikd. Apvienotd Karaliste 1996.gada
pienéma likumu “Trokspu likums 1996 (Noise Act 1996), kurd loti stingri verSas pret
trok8notdjiem apdzivotas vietas nakts laika, t.i., no 23:00 lidz 7:00 rTta. Stingiiba Seit
izpauZas taja apstakli, ka trokS$pus izm@ra un atlautds normas parkapumus konstate
policija, tatad valsts vara ar represivu spéku. Sods par trokipoSanu §1 likuma ietvaros
var biit no “nevainiga” bridindjuma paklausibas gadijuma lidz pat trokSnotaja arestam,
cietumsodam un troksnus rado§as aparatiiras konfiskacijai.

Attieciba uz visam Eiropas Savienibas valstim un Norvégiju. Jau vismaz 3 gadus
So valstu celu policija gadskartgjas vai citada periodiskuma tehniskajas apskatés méra
un vérté garambraucos$a autotransporta radito troksni ta akseleracijas reZima. ST trokipa
noteik¥anas metode tika izstradata 1993.gadd un kop§ 1994.gada ir standartizéta (sk
starptautisko standartu ISO 362:1994 “Acoustics ~ Measurement of noise emitted by
accelerating road vehicles”). Veco sagrabgjufo automasinu IpaSnieki un miisu ierédpi
par 81 standarta ievie§anu nebiis sajisma un darls visu, lai to bloketu.

Meraparatiira

Vecika gadagajuma akustisko laboratoriju darbinieki v&l atceras tos laikus, kad
trok3nus mérija tris cilvéku komanda — divi ar plecu siksnas iekartiem reprezentabla
svara apardtiem un viens ar tabulds sagrafétu bloknotu un zimuli. Viss mériSanas
process notika klusuma, sazinoties ar Zestiem un aprautam frazém. Modernékos no Siem
aparatiem var&ja pat novietot uz fotostativa un nekarinat pleca siksna. Viss tas bija Joti
svinigi un nopietni, it seviSki meériSanas operatoru noslépumaind klus€Sana. Uz
klateso$o jautdjumu — nu ka, vai troksnis ir norma — tika atbildets, ka nekas vél nav
zindms, jo jaieved korekcijas un jaizdara apr8kini. Aprékini tad nebija seviski sareZgiti,
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bet darbietilpigi gan, tadé] meérjjumu galigie rezultati bija iegiistami péc vairakdm
stundam vai pat dienam.

Sodien jiis varat troksnu vai vibracijas mérinstrumentu glabat Zaketes vai matela
kabatd un vz meri§anas poligonu iet vienatné, vél vairak, jis §o merinstrumentu variet
novietot jlis interes€jo$a vietd un atstat, lai tas pats periodiski izméra un pieregistré
trok¥pa limeni. Sodienas skanas limena vai vibraciju mérinstruments ir mikroprocesors,
kur§ izméra, aprékina visus starptautiskajos standartos noteiktos trokS$pa un vibraciju
parametrus un ieregistrd savi operativaja atmipa. So atmigu jis varat “par¥kirstit”
jebkurd bridi, izdrukdt ar portativd printera palidzibu vai arl iekopét datord péc
atgrieSanas sava laboratorija. Pie tam mérfjumu rezultati automatiski tiek sakartoti
tabulas veida, kurd papildus parametriem ir registréts mérfjuma datums, mérjjuma
uzsakSanas laiks (stundas, minfites un sekundes), ta ilgums, k3 arT aparata parslodzes vai
“zem mérama diapazona” momenti. Visi aug$mingtie mérinstrumenti ka likums ir
portativi ar autonomu baroSanu. Bateriju resurss parasti ir 8 stundas.

Mazai ilustracijai piemérs, kada veida ar vecu méraparitu var izmérit Sodien
visplasak pielietoto trokSpa parametru — ekvivalento nepartraukto A-izsvaroto skanas
spiediena limeni.

Ja par spiti jaunakds mé@raparatiras modernizacijas limenim, kddam Latvijas
amatviram v&l iendk prata Sodien “ietaupit naudu” un jauno Eiropas Savienibas
standartu prasibas nodro$inat ar aug§minéto “tris cilvéku komandas” mériSanas metodi
un vecu aparatiiru, tad teorétiski to varétu izdarit, pielietojot §adu aprekinu formulu
(ISO 1996/1:1982):

1 %4p @ }
L, r=10lg A2 dt|,
et Lz - :'1( P02

kur Lpeqr - ekvivalentais nepartrauktais A - izsvarotais skapas spiediena
limenis decibelos, noteikts laika intervala T, no ¢ lidz 5,

Do - atskaites skapas spiediens (20 pPa),

p4 (t) - momentanais A - izsvarotais signala skanas spiediens, paskalos, kuru
decibelos ik péc 10 sekundém bloknotina pieraksta tresa persona. Vélak decibelus
japarrékina paskalos.

Vai §ada akstifanas kadam ir vajadziga? Varbiit Latvijas atbildigam ierédnim
tomeér izdevigak bitu ieplanot 6000,- USD, lai akustiskds laboratorijas iegadatos kaut
vienu modernu trok$nu mérisanas instrumentu?
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SLEPTO NEIRONU LOMA TIESAS IZPLATIBAS TIKLOS

PETERIS GRABUSTS
Rézeknes Augstskola
Atbrivosanas aleja 90, Rézekne, Latvija, LV - 4600,
T.: 4623798, Fax: 4623709
E-mail: peter@cs.ru.lv

Anotiicija. Paradita slépto neironu loma tieSas izplatibas maksligajos neironu (iklos.
Slépto neironu skaita izteiksme parasti tiek noteikta katrda atseviskd gadijumai
empiriski. Aprakstitas metodikas slépto neironu skaita noteikSanai.

1. Yevads

Literatts? par maksligajiem neironu tikliem bieZi sastopams jédziens -
“sléptais” (hidden) neirons vai arl sléptais slanis. Parasti tiek teikts, ka tikla
apmiacibd ar sareZgitiem iecjas datiem nepiecieSami sléptie neironi. Patie$am, slépto
neironu loma lieldkajai dalai interesentu nav skaidri saprotama. A1l speciilaja
literatlird to loma un funkcijas aprakstitas minimali. Tiek dotas, piem., $ada tipa
definicijas: “Starp Siem slaniem ir viens vai vairdki starpslani (sléptie slani), kuri
pilda zinaSanu uzkrdjeja funkcijas “ [1].

Ja formali neironu tiklu traktgjam k& sastdvo¥u no ieejas sldna un izejas
slapa, tad sléptajos slanos faktiski tiek realizéta konkréto apmacibas algoritmu
darbiba.

Rakstd dots mégindjums paskaidrot slépto neironu lomu, izskaidrot
situdciju, kad rodas nepiecieSamiba p&c sléptajiem neironiem un aprakstitas
metodes, kas layj izv€l&ties optimalo slépto neironu skaitu, ka arT Jauj noskaidrot, vai,
stradaJot ar konkrétajiem ieejas datiem, apmaicibas procesa bis neplec1esam1 sléptie
neironi vai né.

2. PrieksSvesture
2.1. Perceptrons

Miisu gadsimta piecdesmito gadu beigas Frenks Rozenblats Xornvelas
Aeronautikas laboratorija izstraddja acs tiklenes darbibas modeli, ko nosauca par
perceptronu. Tas tika radits, lai izskaidrotu un modelgtu viznalo t€lu paziSanas
mehdnismu un iespéjas, ti., télu atpaziSanai. Perceptrons, tdpat k& Adaline, tiek
pamatoti uzskatiti par maksligo neironu tiklu pamatelementiem. Pats biitiskakais bija
tas, ka perceptronu var apmacit, lai tas ieejas t€lus varétu sadalit divas klases
Percept1ona elementam (skat 1.zim.) ir §ada struktiira.
1. Ir nieejas kanali un viens izejas kanals.
2. Katram ieejas kanalam x; atbilstiba tiek pieSkirts skaitlis w;, ko sauc par 51

kandla svaru. Svaru vektors ir w={wi, Wa,esce... Wy},

3. Visu ieeju svértie signdli tiek summeti:

=3 .
i

4. Summarais signals tiek modificéts ar parvades jeb aktivdcijas funkciju un
padots uzizejas kanalu.
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Ka parvades funkcijas var tikt izmantotas:

liekSna funkcija a)=0(a)= ba>
slieksn
sigmoidala (logistiskd)  y(a)= ye(0,1)

1+e™

Wi

Wa % .
Xa W3l sum- | Modf 1,
\mé§nna kacija

Perceptrons

Xn

leejas kanali lzejas kanals

1. zim. Perceptrona elements

Perceptrona apmaciba balstds uz svaru korekciju. Apmacibas algotitms ir
sameéra vienkar§s, un to var atrast, pieméram, [1],[2].

2.2. XOR problema
Viena prasibam, kas parasti tiek pieprasita no neironu tiklu elementiem, ir to spgja
stradat ar logiskajam funkcijam AND, OR, XOR (skat. 2.ztm.).

2.7im. Logiskas funkcijas AND, OR, XOR.

Rozenblats perceptrona p&tijumos paradija, ka perceptrons spéj pareizi klasificét
divas lineari atdalamas klases. Lineara atdalamiba nozimé to, ka divu klau objekti var
tikt atdaliti ar taisni. Perceptronam (vienkar§akaja gadijuma - ar divam ieejam un vienu
izeju) robeza starp klasém tiek noteikta ar taisnes vienadojumu:

WX T WX, + wo =0

Klases, kuras §7 taisne atdala, vienkar§ibas dé} apzimesim ar +1 un -1. 3.zim. redzams,
ka logiskajam funkcijam AND un OR pastav taisne, kas atdala klases +1 un -1, bet
priek§ XOR tada taisne neeksistg, t.i., perceptrons var realizét logiskas funkcijas AND
un OR, bet nevar XOR.

24
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X2 X2 Xz
1,1 1)
ON} @ \ - @
(-<1,1) (1,1)
L \ 1 X1 | \ i X1 X
(-1,1) (1,~1)
o F+ 0 0o N\ @
(-1,-1) (1,-1)
AND OR XOR

3. zim. Logisko funkciju kladu atdalamiba

2.3. Daudzslinu perceptrons

Izradas, ka XOR problému var atrisinat, ievedot papildus neironus 13 sauktaja
sléptaja slani, ar to uzsverot, ka $adi neironi tiedi neiespaido ieejas un izejas datu
izskatu. Sadus neironus ari nosauca par neredzamajiem jeb sléptajiem neironiem.

XOR atrisingjums paradits 4a zim., kur T - sliek3pa vértiba. Sadu neironu tiklu
nosauca par daudzslanu perceptron u, kas ir viens no popularakajiem tikliem lietotaju
vida. Katrs neirons aktiviz€jas ar sigmoidalds vai sliek§pa funkcijas palidzibu.
Apmacibd var izmantot kliidas atgriezeniskas izplatibas algoritmu, Adaline vai
Madaline algoritmus. Veicamie tikla uzdevumi - t€lu klasifikacija, funkciju
aproksimaécija, prognozésana, vadiba. Vispariga veida daudzslanu perceptrons paradits
4b zim.

leejas Siéptais lzejas
buferis slanis buferis
Sléptais slanis
a) XOR atrisinajuma piemers b) daudzslanu perceptrona shéma

4.7im. Daudzslanu perceptrons

Tadgjadi daudzslagu perceptrona tikla var but vairaki sléptie slagi ar sleéptajiem
neironiem. Lietojot $adus tiklus, pieméram, klasifikicijas uzdevumos, parddas sekojosa

probléma - cik daudz $adu slépto elementu vajag katra slani?
Patlaban tieS§s atrisindjums nav zindms. Praktiski to dara ar klidu un

méginajumu metodi. Literatlird ir atrodamas daZas izteiksmes, kas Jauj novertét slepto
neironu skaita aug§gjo robeZu. '
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3. Cik slépto neironu vajag ?
3.1. Teorétiskie novértéjumi
Dazadi autori ir devusi daZadus slépto neironu skaita novért§jumus.
Visizplatitakais novertgjums ir §ads: ja ir N ieejas elementi, tad kopéjais ieejas vektoru
skaits ir 2N, Tad maksimalais slépto neironu skaits ir 2™
Darba [3] autori piedava 3adu novért§jumu (zindms ka Bauma-Hausslera
likums):

N

train" tolerance

N, +N

output

hidden = , kur Nhigden - sIE€pto neironu skaits;
Ntrain -~ apmacibas paraugu skaits;
Npis - elementu daudzums apmacibas pieméra;
Nouwpw - izejas neironu skaits;
Erolerance = kllidas pielaide.

3.2, Praktiskas rekomendicijas
Vairaki autori, to starpa pazistamas monografijas [4] autors, dod $adas, $kietami
vienkar§as, praktiskas rekomendacijas tie§as izplatibas tiklu realizacijai:
a) izmantojiet vienu siépto slani;
b) izmantojiet p&c iespgjas mazak slépto neironu.

Cik daudz slépto slanu?

Nav iemesla lietot vairak neka 1 slépto slani, jo citadi tikla apmaciba var noritét
loti 1eni. Protams, vienmer pastav iesp&ja, ka vairaki slanpi lieliski atrisina komplicétaku
problému. Tapéc tiesas izplatibas tiklu praktiskaja realizdcija pirmaja piegajiena tiek
ieteikts lietot vienu slépto slani. Ja liels skaits slépto neironu pirmaja slani nedod
pietiekosi labu problémas risinajumu, ir verts paméginat izmantot otru slépto slani,
samazinot kop&jo slépto neironu kopskaitu.

Cik daudz slépto neironu?

NepiecieSamiba izvEléties pareizo slépto neironu skaitu ir loti biitiska. Lietojot
parak maz, tiklam pietriks resursu apmacibas algoritma realizacijai. Lietojot parak
daudz, palielinasies apmacibas laiks, varbiit pat neiespgjami biis to adekvati apmacit
sapratigd laika perioda. Tatad jacenSas izmantot absoliiti minimalu slépto neironu
skaitu, kas atrisina problému.

Lielakajai dalai uzdevumu ir pielietojams geometriskas piramidas likums. Tas
nosaka, ka neironu skaits jAsamazina no ieejas uz izeju — ta, ka tas redzams 5. zim.

(;_') (_} | tzefa=n
— PO Ry —
(v‘) (v) (v) {\,) Staptie =./
mn
T 1

—

) C) Q' O (:') IO (:) (:) .leeja=m

'~

5. zim, Tipisks trisslagu tikls 8-4-2
Lidzigi varétu vzdot Cetrslapu tiklu, piem., 8-4-2-1. Slépto neironu skaits slanos HID;

un HID, jaizvélas pec §adam sakaribam:
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2
HID1=nr

HID, =nr, kur r= 3\/171-—
n

Augstak uzrakstitas formulas dod tikai aptuvenu novért§jumu. Praksé katram
konkretam uzdevumam nepiecieS§amais slépto neironu skaits tiek noteikts
eksperimentali.

3.3. Empiriska slépto neironu noteikSana

Raksta [5] autors Kinser J. apraksta metodiku, kas ir interesanta ar to, ka
pieddva noteikt nepiecie$amibu péc sléptajiem neironiem pirms apmdcibas t.i. tikai
analiz&jot ieejas datus. T4 nosaukta par SIEpta neirona teoriju un apraksta procediiru,
kas iegiist no ieejas datien visu informaciju, kas nepiecieSama tikla arhitektiiras
noteikSanai pirms apmacibas procesa. Var tikt noteikts iespgjamo slépto neironu skaits,
to specifiska loma un to stivoklis visiem apmacamas kopas datu pariem. Metode lauj
atrast tikla arhitektOrn ar minimalu slépto neironu skaitu.

Idejas biitiba ir §ada. Slépto neironu skaits ir tiesi atkarigs no apmacofo datu
ieksgjas struktiiras un to biitiba ir atrisinat kenfliktus icejas datos; ja ieejas dati satur
konfliktus, tad neironu tiklam vajadzigi sléptie neironi.

Paskaidrosim to uz XOR pieméra. XOR probléma ir 4 apmacibas elementi. Ka

aktivacijas funkcija tiek izmantota sliekspa funkcija:

@ 1 ja a>y ar 0 < <D
ay= ’
Y 0 citadi !

Apmacibas datu pariem (x:y) ir spéka $adas nevienadibas:
>y ,jay=1
Z w Ji xi .
; <y sjay=0

Tadejadi XOR probléma tiek parrakstita ar nevienadibu virkni:
0 +0 <y
0 +Wp2y
Wi+ 0 =y
Wi + Wy <y

Paredzam, ka gadijumd, ja izpildis Wi, >y un Wy >y, tad nevienadiba
Wi + Wi <y nevar izpildities. Saka, ka nevienadibas ir konflikta. Sada konflikta
atrisinajums ari ir slépto neironu ievefana, ka
redzams 4.a un 6. zZim.

6. zZim. XOR problémas atrisindjuma piemers

27
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Attiecigas nevienadibu sistémas §adas:

0 +0 <y 0 +0 +0<y
0 +Up<y = 0 +Wp +0z22y
Uy +0 <y Wi+ 0 +02'y
Uy + Up 2y Wi+ Wi+ V<y

Tas nozimé, ka konflikts ir atrisinats, ievieSot papildus neironu. Mekigjot konfliktus
lielas apmacibu kopas, §is metodes vaja vieta diem¥8l ir nevienadibu sistému
rékinasana.

Nobeigums

Stradajot ar tieSas izplatibas tiklu arhitektiiras modeliem un lietojot
atgriezeniskas izplatibas apmécibas algoritmu, nakas saskarties ar slépto neironu skaita
noteikSanas problému. Raksta dotas daZas sl&pto neironu skaita izteiksmes un praktiski
ieteikumi. P&d&ja nodala ieskicéta metodika, kas analizé neironu tikla ieejas datus un
parbauda situécijas, kad ir nepiecieSami sléptie neironi. Tas varétu dot iesp&ju
apzindt slépto neironu skaitu pirms tikla apmécibas, kas lautu veidot optimalu
tiklu. Metode der tikai tiefas izplatibas neironu tikla modelim.
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Proxckuii aBHaIOHHBIN YHHBEPCUTET
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F.: 7241591

O0mue cBeIeHUA
TIpo6GemMa 3aIUTBl OKPYXAFOINEH Cpefbl OT 3arpA3HEHHsA OTXOHNaM¥ IPEIIPUATHIA
NMIIEBOM NPOMBOIUIEHHOCTH B HacTofllee Bpems paspaboTaHa HemocrarodHo. Ha
HEKOTOPHIX IPEANPUATHIX dTOH OTpaciy NPOM3BOJACTBA HAOMIONAETCA 3arpsA3HEHue
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BO3IYIHOY CpeXbl, NPOMBUNIICHHBIX CTOYHBIX BOJ BPENHBIMA K 3KONOTHYCCKH
onacHbIX BemecTBamMu [1]. B npoBenemnsix B komme 80-x m Hauame 90-X romoB
HCCTIEOBAHUAX OTMEIAETCA, YTO B Oy IyllieM MHOTHE 3KOJOrHIeCKHe BOXPOCH], 4 TAKKE
IIOJTyYCHHe HOIIOJHHUTEILHOIO KOMMYIECTBA MHIIEBbIX BELIECTB, KOPMOBBIX N00aBOK M
TN, MOryT OBITh pemeHBl ¢ HoMowpio Oumorexmomorun [2,4]. Ilens Bamupx
KOMIUIEKCHBIX 3KOTOKCHKONOTHYECKHMX MCCIEIOBAHUE 3aKFOYAach B paspaboTke, Ha
IpuMepe KIeeBOro Npow3BoAcTsa (upMmsi "Bura" (r.Onaiime, Jlateus), npoGremsi
IIPEHOTBPACHUs 3arpssHeHus BO3NYLIHOH cpensl Ha pabodyeM Mecre 3arpasHIEMOM
OeH3MHOM IIPY HEJOCTATOYHO TINATENBHOM COOMONEHHN Mep 6e30NacHOCTH Ha CTAaNuy
00paboTKH CHIPBA, a TAKKe B H3YYCHWM BOMOMXHOCTH NpUMeHEHHMH Ipuba polyporys
squamosus-42 1 yTWIN3alMy PacTBOPEHHBIX B CTOYHEIX BOJAX OpTaHMIeCKHX
BEN[ECTB, 00pasyromuxcs Ha cragus 06paGoOTKH CHIpEA TPEATOKCHHRIM HaMH B3aMeH
Gensmna, OmonpemaparoM nporocybrimmrom I'3X [5]. Bmecte ¢ TeM Hexoms u3
COBpeMeHHBIX TpeGoBaHuM B 00IAacCTH OXpaHBl TPYAZ U OKPYKAIOWEH Cpembl, C
TOMOINEIO 3KCHCPUMEHTOB Ha Pa3siMYHBIX BUHAX JKUBOTHBIX, ONPEeNeNsiach CTETCHb
TOKCHYHOCTH U OIACHOCTH IOMYICHHBIX HPOMEXYTOUHBIX ¥ KOHEYHBIX IPOIYKTIOB, a
TAaKXKe BBUICHATACh BO3MOXHOCTH WCIONB30BaHMA OmoOMaccel rpuba polyporys
squamosus-42, BHIpAIEHHON Ha TOIydeHHOH B Ipoliecce Hame paGoTel TUAPOIH3ATE,
B KayecTBe J00aBKM B KOpM pBIO COIVIaCHO IpeiokeHHOM npod. Mamxosoit

perenrype.

1. Meroamueckue MOAXOAbI H NOMY4eHHBIE Pe3YILTATHI HCCJIEIOBAHMNIA
1.1.06paborka chipbst hepMEHTHBIM IPENapaTOM

OKcuepruMenTsl 0 ¢0paloTke CHIPbS KOCTEH KPYIHOTO POTAaTOro CKOTa M
ceuHel (depMeHTHBIM HpernaparoM (mpotocyorimuHoM I'3X) 0CyINecTBIAMNCE KaK Ha
ONBITHOH YCTaHOBKE, TaK M B NPOMU3BOACTBEHHBIX ycropHg. DepmentHas oOpaboTka
KocTelt ocymecTBsIack InpH Temueparype 44°C  (remmepaTypHs ONTHMYM
aKTHBHOCTH ()epMeHTa) B TedeHHH 2-X dacoB. OGpazoBaBIIyIOCA THAPOIH3ZHYIO
KHMOKOCTh (KOCTHO-MACHOM THUIOPONM3aT) OTHEIUIH, KOCTH MCIONB30BAlHCh JUIA
MIOTyYeHHs Kied. XHUMHYECKUR aHaIu3 THAPONHN3aTa JOKA3all, UTO B €T0 COCTaB BXOMAAT
TIeTITHIIBI, aMUHOKMCIIOTEl ¥ JpyI¥e BeINecTBa. laxuM o0pa3oM, Ha NAHHOM 3Tale
WCCIeOBAHUA OBUTIO YCTAHOBNEHO, YTO NON BIMSHHEM ropsueii BoAbl, Hapa M
tdepmerTHOro mpemnapara mporocyOTunmHa I'3X, HnpuMeHEHHOro B3aMeH O€H3uHA,
MOJeT. OBITH OCYIIECTBIIEHO 00€3XKHUpHBaHue H JOCTATOYHO IIIyOOKas OUYMCTKA CHIPBA.
3710 maeT BO3MOXHOCTbH ITOJHOCTBHIO MCKIIIOYMTH HA JAHHOM CTAIMU IOIydeHMS KiIes
nprMeHeHre OeH3MHa W co34aTh OoJjiee SKONOTMUHEBIE ¥ IOXApOB3phIBOOE30IacHEIE

IPOU3BBOLCTBECHHDBIC YCIIOBHA.

1.2.BripamuBanue rpuda polyporys squamosus-42 Ba KOCTHO-MACHOM
THAPOJIH3ATE

Panee 6pu10 MOKazaHo, 9r0 GuoMacca rpuGa MOKeT ObITh IOIyYeHa NpH ero
BHIPAIIMBAHYHA Ha FHOpPONH3aTe, comepkamuM caxapa (Menacce) [4]. Ha ocHoBe 3TOTO
(axTa BHICKa3aHO IPEIONONKEHHE, 3aKII09aOMEeecs B TOM, 9T0 GHOMacca H3y4aeMOoro
rpu6a MoxxeT OBITH BRIpAlleHa Ha KOCTHO-MACHOM I'MAPONM3ATe, MTOArOTOBICHHOM IPH
oGpabotke kocreit nporocydruminoM I'3X.

DKCIIEPHMEHTH] ¢ LENBI0 BHIpAIMBaHuA Tpuba polyporys squamosus-42 Ha
KOCTHO-MACHOM  THAPOJM3aTe TIPOBOAWIMCE  IIO9TAalHO, IpH  ONpPEAENCHHOH
Temieparype, pH cpens! 1 aspanum. OJHOBPEMEHHO JUIs CPABHEHMS OCYINSCTBIIIOCH
BhIpaIlBaHKeE rprda Ha Menacce.
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B pesynbrate OnEITOB GBUIO YCTAHOBIEHO, YTO GHOMAacca M3Y4aeMoOro rpuba
MOXeT OBITh HONydeHa KaK Ha MelJacce, TaK U Ha KOCTHO-MACHOM IHMIpPOJIH3aTe, B
COCTaB KOTOPOTO BXONAT aMHHOKHCJIOTHL, NEHIAA H Ap. BeinecTsa. [IoNydeHHYIO
6romaccy OThUIBTPOBEIRATH ¥ IOATOTABIMBAIY [ NANbHCHIe paGoTsL

YuuTemas COBPEMEHHOS 3aKOHOHATENHCTBO B OONACTH OXpPaHH OKPYIKAIOMeH

CPpeqisl, Mpexnae Boero TpeboBanoch OIPENENNTh CTETEHb TOKCHYHOCTH M ONACHOCTH
TIOJIyYEHHEIX BEIECTS.

1.3. Onenxa TOKCHYHOCTH H ONACHOCTH SHOMACC B 0TPAGOTAHHBIX MATATENLHBIX
cpen

ToxcHYHOCTE DONMYYeHHBIX BEIIECTB W3YYAIACh B  CIENMATM3UPOBAHHON
TOKCHUKOJIOru4ecKoi nmaboparopyu JIMA 1o o6menpuasateivM MeTogxkaM. C IIOMOMEBIO
SKCHIEPMMEHTOB Ha Ia0OpPAaTOPHBIX JKHBOTHBIX OIPEHe/IUIACh CPEAHAA CMepTeabHas
xounenTpanus JIJI-50 u crenmens pasipaxcaromiero AeMCTBHS HA CHH3NCTHIE 0GONOUKH
I7a3 ¥ KOJKHBIE HoKpoBeL. Knace omacHocTH yeranasnusancs o [OCT 12.1.007-76.

B pe3ymbraTe IPOBENEHHEIX TOKCHUKOIOTHYECKMX HCCIENOBAHNM yYCTAHOBICHO,
qro OGuoMaccsl rpuba polyporys squanmosus-42, NONyIenHble TPy BHIPAIIMBAHMY KaK Ha
KOCTHO-MSICHOM FHIOpPOJIM3aTe, TaK M Ha MeNacce, OTHOCATCA K Mall0 TOKCHUHEIM,
MAJIOONAcHbIM BemecTBaM. (4- Kiacc omacHoctw, JIJI-50 Gomee 5000.0 mr/kr).
Pazapaxaromero JeHCTBHA JaHHEIe IPOXYKTHI HA CIU3UCTYEO OGONIOUKY ITIa3 U KOXKHBIE
IIOKPOBBl HE OKa3bIBAlOT. AHANOTHYHBIE PE3YNBTaTe! OBUIH HOMy4EeHBI TpH
ONpEeNeNeHNH TOKCHYHOCTH 0TPaboTaHHbIX MMTATEeNIBHBIX Cpe.

1.4. Mzyuenue Baustaus 6nomacenl rpubda polyporys squanosus-42 Ha poct u
(hH3H0I0THIECKOE COCTOSIHME MAJbKOB GaNTHHCKONO JI0COCSH

VY4uTeiBag pe3ynbTaTsl TOKCHKOJIOTMYECKMX HCCIeHOBAaHHI, a TAaKXKe NaHHbIE
psia aBTOPOB O BO3MOXHOCTH NpAMEHeHNS rpuba polyporys squamosus-42 B IATaEUY
JKUBOTHBIX M denoBeka(4), ObUI0 BHICKA3aHO TIPEMIONOKEHHE O TOM, 4To OHOMAacca
BBIIEYIOMIHYTOr0 Ipuba MoXeT ObITh HCHONb30BaHa B KadecTBe NOOABKH B KOPM
JIOCOCEBBIX PEIO B3aMeH PHIOHOM MyKH.

Jing  m3ydeHHMd  sTOro  Bompoca  OBUIM  IIOATOTOBJICHBEI  OOPasibl
TPaHy/MPOBAHHOTO XopMa (M3TOTOBICGHUE OOPa3NOB IIPOH3BOAWIOCH METOIOM
IKCTPYAUpPOBaHES), B KOTOpsIX 50% priGHOH Myku 65110 3aMeHeHo Ha Guomaccy rpuba,
BHIPAINEHHOTO Ha KOCTHO-MACHOM I'POIIH3ATE.

OKcnepuMeHTaTbHbIE HCCIEeNOBaHUA NPOBOAWIMCE HA DPBHIOOBONHOM  3aBOJe
«Tome» (JlaTBusi) B TIPOM3BOICTBEHHBIX YCIOBHAX. B 3KcmepuMeHTe ObUIO
HCIIONB30BAHO OKOIO 4-X THICSY MaJIbKOB Gantuiickoro jiococs (2 THIC. B ONBITE, 2 THIC.
B Koutpone). KonrponsHele MANbK MOMyYalyd KOPM, H3TOTOBRICHHBIM 10 perenrype
gokropa E.M. ManabxoBo#.

Tipy TOCTAaHOBKE 9SKCIEPHMEHTOB IIPOJOIDKUTENHHOCTRIO Oojiee  Mecsla
PEryJIPHO ONPENe/SUINCE [eMATONOTHYECKIe, MUKPOGHONOrIeckye, PEIGOBOAHEIE H
THApOXMMHYECKHE IIOKa3aTeNnd. AHAIW3Bl TOJNYYCHHBIX [OaHHBIX [OKa3amd, 9o
NOIOMBITHEIE MATLKH, MOYYaBLINe KOpM ¢ 100aBKOH OMOMACCE, IO BCEM MOKa3aTeisaM
PAKTHYECKH He OTVMYANMCh OT KOHTPOIBHBX. IIpHpocT Macchl MaibKoB Ol Haxe
HECKOJIBKO BBHIIE KOHTPONBHEIX (Ta0.1).
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Tabmpa 1

Kapruna kposu MoJoau 6ainTniickoroe jiococs 52 p/3 «Tome»
Mo- Macca | T'em., Opurp. | CI'D Jlefix., Dopm. %
JONE r r% MMk | IIr Tric/mk | Jlefixo

I b1 Jrmad.  Momon. HelIp

Koutp 15,0 9.4 1,27 74,0 30,0 93,6 0,8 5,6
Kortp 17,3 9,2 1,2 76,0 27,9 90,7 1,4 8,0
OIBIT. 18,2 9,4 1,22 77,0 28,0 90,3 1,3 8.4

Taxum o6pasom OsuTo moOKa3aHO, 4To 3aMeHa 50% pBIGHOM MyKM B KOpMe

OuoMaccoli rpuba polyporys squamosus-42 He OKa3plBaeT TOKCHUECKOrO HeMCTBHS HA
MaJIBKOB OanTHHCKOTO JIOCOCS M HE CHIDKAET TEMIIA MX POCTa. DTO HAeT OCHOBAaHME
cIieJlaTh BEIBOJ O TOM, YTO JaHHAsd OHMoOMacca MOXeT OBITH MCIIONB30BAHA B KA4ecTBE
N0GaBKH B KOPM PBIO.

Ha ocroBanuy NpoBeNSHHBIX PHIOOBOJHO - (UIMOIOTMYECKHX HCCIIETOBAHUM

paspaborana cnelpaibHAs PELENTYPa KOpMa Ul BBIPAIIHBAHMSA MOJIOMH JOCOCEBEIX
PBIO ¢ HCIOIF30BaHEM GHOMACCHI IpHba.

1.

2.

3axmioyenue

Jns HCKmOYEHHA BO3MOXKHOCTH 3arpASHEHMA OKPYXXalollel cpexsl Napamu
OenspHa Ha IEPBOH CTagMH TEXHONOTHMH KJIEEBOTO IPOM3BOACTBA ILPELJIAracTcs
HCIIONB30BaTh OHompenapar - mporocyOTemn ['3X, mpuMeHeBHe KOTOPOYO HE
TOIBEKO OCYLIECTBIIET TJIYOOKYIO OUMCTKY CHIpBA (KOCTel), HO M 3HAYHTEILHO
YAYULIAeT 3KONOTHYECKYIO CHTYALMIO Ha TIPOM3BOACTEE.

BHOTEXHOOTHYECKHE, TOKCHKOJOIMYECKME M  PHIOCBOJHO-()UIHOTOTHIECKUE
HCCNIeNOBaHMA IOKasanu, uro Ouomacca rpuba polyporys squamosus-42,
DONydeHHAs MpPH BEIPAINHBAHHUM HA KOCTHO-MACHOM THAPOIM3aTe (BTOPHYHBIX
OTXOZaX), MOXKeT OBITh WHCIOJIb30BAHA B KayecTBE HOOABKH B KOPM MOJIOXH
GanTriickoro JOCOCH M0 COELHANIBHO Pa3paboTaHHoM perenType.

Ilpenmonaraercs, Yro OHOTEXHONOTHA C WCHOJIB3OBaHWeM rpuba polyporys
squamosus-42 MOxeT ObITh TNpPUMEHEHa Ha  UIPEAUPHATHIX  MOJIOYHOMH
IIPOMBIIUIEHHOCTH, B COCTABE OTXOMOB KOTOPEIX COIEPXKATCS pazNMyHbIe ITHUIECBhIE
BEINECTBA.
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DIRECT AND SUPPLEMENTARY SHADOWS IN THE TASK OF
THE EFFICIENT DESCRIPTION OF CLASSES

ROMAN GREKOV

Abstract

One of the best techniques of feature efficiency estimation is based on the
application of composition of the binary relations, i.e. direct shadows of fuzzy sets.
Furthermore, the analysis of the binary relations yields a significant increase in the
efficiency of the method operation, and also a detailed understanding of the processes
occurring during the process of composition under various conditions.

Since the composition of the binary relations is exploited to estimate the
efficiency of attributes by means of direct shadows of fuzzy sets, a question appears:
what volume of the information regarding the efficiency of attributes can supplementary
shadows of fuzzy sets bear ? The use of supplementary shadows along with the analysis
of direct shadows of fuzzy sets will presumably give a more complete representation
about the efficiency of features of classes.

The experiments performed on solving tasks by means of the composition of
direct and supplementary shadows have shown that under certain conditions
supplementary shadows can give some auxiliary estimation of the attributes efficiency.
It was then decided to continue some of experiments to reveal the valid behavior of
supplementary shadows under various statements of the task and various samples, and
also provided that the quantity of classes and the degree of their participation in space
were changed.

In this paper, an example is considered where three classes participate on a
three-dimensional space of attributes. The convolution of composition realization
results, degrees of reduction, is also proposed to estimate the attributes available.

REFERENCES
1. Ozols Y. and Borisov A. “Pattern Classification and Feature Extraction on the
Basis of Composition of Fuzzy Relations”, Seventh International Fuzzy Systems
Association World Congress, Prague, June 25-29, 1997., pp. 129-134.
2. Zadeh L. A., “Shadows of fuzzy sets”, Probl. Trans. Information, 2, 37-44.
3. Tanaka, Kazuo, 4n Introduction to Fuzzy Logic for Practical Applications,
Springer, 1997.
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KOKSNES BIOMASAS GAZIFICESANAS SISTEMA MAZAS
JAUDAS KOGENERACIJAS MOTORSTACIJA

VILNIS GULBIS, Dr. Sc.ing.prof.,
LLU Spekratu institits Cakstes bulv. 5, Jelgava, Latvija, LV - 3001

GINTS BURKS, Mag.ing.
JANIS PLUCIS, Mag.ing.

Pedgjo desmit gadu laika Eiropa popularas kluvu$as mazas jaudas (0,1 — 0,5
MW) kogeneracijas motorstacijas, kurds izmanto ar dabasgazi darbindmus iek§dedzes
motorus kombingtai siltuma un elektribas raZoSanai. Motorstacijas pla§i izmanto
atseviSku uzn@mumu, fermu, saimniecibu, ciematu, hospitalu, kempingu u.c. lokalai
elektribas un siltuma apgadei. Latvija patreiz jau darbojas divas $adas kogenerdcijas
motorstacijas AdaZos (ar elektrisko jaudu 344 kW) un Lielvarde (165 kW).

Ka zinams, iekidedzes motorus var darbindt ne tikai ar fosilam, no naftas
ieglistamdm degvielam un dabasgazi, bet arl ar termogizi, ko iegiist termokimiskas
konversijas procesd, piegazgjot biomasu (zagskaidas, Skeldu, koksnes atlikumus, kiidru,
salmus u.c.). Ir zinama pieredze sausas koksnes kluci§u pargazé¥ana gazgeneratoros,
kurus pla§i izmantoja kara laika automobilos. To konstrukcija nav piemérota
izmanto$anai kogeneracijas motorstacijas.

Meés esam veiku$i teorétiskus un eksperimentdlus pétijumus, lai izveidotu
efektivu ilgspgjigu biomasas gazificé$anas sistému mazas jaudas kogenericijas
dibindSanai. Pamatd paredzam pargdz&t mezizstrades un kokriipniecibas atlikumus —
zagskaidas un $keldu ar mitruma saturu lidz 60%. Koksnes biomasa ki energoresurss
lidz Sim tiek nepilnigi izmantota. No meZistrades un kokapstriddes apjoma 52% ir
atlikumi, resp. energétiska koksne, ko Iidz §im izmanto tikai da]&ji ka kurinimo malkas
un Skeldas veida.

Projektsta biomasas gazificgSanas un kogeneracijas sistéma ir komplicéta
raZzotne, kas sastav no:
¢ biomasas transportéSanas, sagatavosanas, uzglaba$anas un padeves sistémas;

e gazpeneratora ar automatizétam pargaz€jamas biomasas padeves un pelnu
izvadiSanas iekartam, kuras nodro§inatas ar pneimoslégiem;

o gazes krekinga modula, kura gaze katalizatora klatbiitng tiek atbrivota no darvas un

papildus bagatinata ar oglekli un fidenradi;

gazes atdzes€$anas un attirifanas iekartam;

gazes — gaisa maisTjuma sagatavoSanas sistémas;

motora atgdzu, dzeses un eljoSanas sistému siltummainiem;

kontroles un vadibas sistémas;

procesd radufos cieto, $kidro un gazveida atkritumu savakSanas un utilizacijas

iekartas.

P&tfjumu pirmaja etapa galveno v&ibu veltjam iegiitas kokgazes atdzesgSanas
un attiri¥anas sistémai, kurai ir bitiska nozime kvalitativas deggazes ieguve. Deggaze ir
deriga sadedzinaSanai iek3dedzes motord, ja tds temperatiira neparsniedz 40 - 60°C,
darva 50 — 250 mg/m?, tdens 50 — 400 g/m?®, cietas dalipas <100 mg/m’.
Eksperimentalais modelis izveidots uz 100 kW dizelelektrostacijas bazes, parkartojot
dize]motoru darbam gazdizela re¥ima ar 20% dizeldegvielas padevi maisjjuma
aizdedzinasanai. Motors patéré kokgazi 254 m®/h. No viena kg gaissausas koksnes
iegdist 2,3 m® deggazes, tatad 1 stunda tiek pargazeti 110 kg koksnes biomasas.

® o e
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IIYTH CHYZKEHWSI BPEJHBIX BO3AENCTBAA KBAPIEBOI'O
IPON3BOJACTBA HA OKPYKAIOIIVIO CPEAY

VCAEB B.4., OPEIITHNKOBA H.I'.

MoOCKOBCKHI rOCYIapCTBEHHbI TOPHbI YHHBEPCHTET
Jlenmuuckuit npocnexkr, 6, TCIE-1, 117935 Mocksa, Poccus

Iiynst coBpeMEeHHOro KBapLEBOTO NPOM3BOLCTEA HPOOAEMbI CHIDKEHHUS 3arpA3HCHI
OKpy:Kaiomlell cpempl HMCKIOYATENBHO AKTyalbHbl NPAaKTHICCKH Ha BCEX CTagyaX
TPATMLMOBHEBIX Texmonoruil. fobbraHble paboTel (0TGOMKAa OT MaccHBa), HEpBEYHAL
IOAroToBKa (IpoGieHne), oGOraTATeIbABIE NPONECChl (KIAcCHUKAINS, H3MEILYCHHE)
CONPOBOXIAIOTCA 3HAYNTENLHBIM BBIXOHOM KBapUEBOM URUIE, a MIyOokoe oboraleHue
KBapiia He MOXET ObITh peamu30Bano Ge3 UCHOIb30BaHUA HEOPTraHUIECKHX KICIOT (PCno
PA). Kpome toro, m33a wm3koil 3¢GeKTHBHOCTH oOOoramesst O0OBEM OTXONOB
KBAPHEBOTO TPOH3BOACTEA 3HAUATENLHO IPEBBINIAET 00BEM KOHEUHOH IPONYKIHH (BBIXO]
KBApHEBOTr0 KOHUEHTPaTa B JIyquieM cilydae cocrasyser ~ 30%).

Hosas Texmonorus nepepaboTki MWIHLHOrO XBapua, OCHOBaHEAA Ha €ro
Momud)MKaMORHON TepMoobpatorke (1, 2, 3), B 3HAUMTENBHOM MEpE CIOCOOCTBYET
PEIIEHHIO 3THX IPOGIEM.

TIpuALMNHaTLHEBEIM OTIMYEM TEXHONOTHH MOIM(PHKAMOHHOH TepMooOpaboTKu
KBapua OT KJIACCHYECKMX OOOTATHTEIBLHBIX CXEM SIBIAETCA OTCYCTBUE HM3MEIBUHTEILHBIX
onepaumit (o xmacca 0,1 - 0,4 MM), Tak KaKk MaKCHMANBHBIA BBIXOX KPHCTOGATUTA
HOCTHTAETCS Hpy paboTe Ha ChIphE CPEIHE- B KPYIMHO3EPRUCTLIX Kinaccos (7 - 20 mMm, 20 -
80 mm). Kak cnepcreue, 3TAM JOCTHrAETCS PE3KOE CHILKEHNE KBAPUEBOH TbLTH.

Io npeparaeMoit TEXHONOTHH, B CBSI3A C 0COGEHROCTAMI CTPOSHAS KPACTOBATHTA
¥ KOHICHTPAUMEeH! HpUMeceyl Ha IpaHuIax MEKPO- ¥ MakpomeeKToB 3epeH (KaHAIOB,
IOp, MHKPOTPEIUMH), pACXOl HEOPTaHWYECKHX KHCIOT I IIYyOKOH OYHCTKH
HOPOMNPOMYKTa MOXeT ObiTh CBENEH K MUHEMyMy. B psme cioydaeB BMeCTO
HEOPTraHMIEeCKHX KHCIOT 2(peKTHBHEE HCNOMB30BaTh OOPabOTKY KPHCTOGAILHOTO
IPONyKTa B AIEKTPODPUMIECKHX MOMSIX C MOCHENYIOWMM yOATEHHeM IIpEMECEl IapaMu
KHCJIOT, HMPKYIHMPYIOWIHX B 3aKPBITOM 0GLEME.

IIpemnaraemas TexHoMOT|sA NepepaboTKu KBaplia B CPABHEEHH C TPAIHMUMOHHBIME
MO3KeT ObITh KBANM(MIMPOBaHa Kak OS30TXONHAT, TaK KaK CyMMapHbIH BHIXOH Opaka u
HEKOHIHIVIOHHBIX IIPOAYKTOB COCTARILIET ENUHHILI POLICHTOB.
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CUCTEMATHM3AIINA FAHHBIX IIO ATPOIKOJIOTHYECKOMY
MOHMTOPUHIY

B. A. SPUHOBCKUIA

PesexneBckas Bricmas mxosa, AT6puBomanac aires 76, Pezexae LV -4600

CTpykTypy arposkoIOTH4ecKOr0 MOHHTOPHHTA COCTABIIOT YHHBEPCATHHEIS
napaMeTprl 6JI0K-KOMHOHEHTOR: ITOYRA - PACTEHH - BOJa - atMoc(epa.

CucTeMa IOCTOSHHOTO M AJIMTEIFHOrO HaOMONEHH 110 BeeM GI0K-KOMIIOHEHTaM
ArpOSKONOTHYECKOH CHCTEMBI C JHCIIONB30BAaHMEM HapaMeTPoB M IIOKazarenei
TIPENCTABIIET arpo3KOJIOTHIECKUH MOHUTOPHHT,

Baxnelimmm OJ0K-KOMIOHEATOM arpo3KOJOIHYecKOro MOHHTOPHHIA SBISETCH
N0YBa. YPOBEHb €€ IIOJOPOIAL OTPAKAET PAJ ITapaMeTPOR ¥ MOKA3aTeNeH.

CHmbxeHme IDIOZOPONMS IOUBBI WIM IIONHOE €ro paspymeHHe BCICICTBHE
HEpalPIOHAIIBHOTO BO3JCHCTBIA BRIPAXKACTCS B PA3BHTHY PO3HH, Ne(UIAIIAHN, BTOPUIHOTO
OCOJIOHIIEBaHMA, 3aCCICHUA, IIOTepIX IyMyca H TOHKHX MUHEpPANbHBIX (Qpakowii,
YCHIICHHO! ero MUHepaIu3alyy, XUMIIECKOM 3arpa3HeHuH U T. 1,

MOHHTOPHHT COCTOSHMS NOYB NPENyCMAaTpUBacT KOMIUIEKCHOE peIleHUe TaKuxX
BOIIPOCOB, KaK ompeneiieHue (AaKTHYeCKOTO YpOBHA 3arpgsHEHHMS II09YB, IIPOTHO3
BOSMOXKHOTO 3arps3HEHHA B OynyimeMm, OIEHKA MMEIOIIHX M IPOTHOCTHYECKHX
HOCTIENCTBHI 3TOT0 3arpsA3HCHHA.

Haunbomnpiee BHUMAaHUE B CHCTEME arpo>KOJIOTHISCKOrO MOHHTODHMHTA CHEIyeT
YOEMATh  CENBCKOXO3AHCTBEHHBIM  IOYBaM, KOTOpBIe IIPM  HHTEHCHMBHOM  HMX
HCIONIE30BaHUM B HanbOoJbIIel! CTeIeHH TONBEPKeHb! PA3PYILEeHHIO.

OneHka cOCTOSHUS NOYB B YCIOBHSIX 3arpA3HEHMA BO3MOXKHA TOJIBKO Ha OCHOBE
CHCTEMBI IIOKa3aTejell, YYMTHIBAION[MX KaK CTEHeHb 3arpsA3HeHHd, TaK U PasiIMuHEIe
CTOPOHBI CBOWCTBA ITOUBBI H MX HEYCTOMYHMBOCTE K JEMCTBHIO 3arpA3HAIONIMX BEIISCTB.
Cpenu moxaszaTeneil BEIOeNeHbI NPHOPUTETHBIC (HeOOXONWMEBIE) U HOIIONHHTEIHHEIE
(YyTOUHSAIOIINE WITH IOATREP KAAIOIIHE OCHOBHBIE TapaMeTpsI).

CucreMa nokasateneif BKIOYaeT B ¢e0s COBOKYITHOCTh XMMMYECKUX, PUINIECKUX,
OUOIOTMYECKITX, CAaHMTAPHO-TMIHEHNIECKIX, a TaKXKe II0Ka3aTelld, XapaKTepH3YIOoLIHe
MHETPALMOHHEbIC, TOKCHYECKUe CBOMCTBA M CTEIICHb 3arpsa3HeHus moys. [Tabm. 1, 2 |

Ilepen coctaBneHueM OaHKa NOYBEHHBIX HAaHHBIX HeoOxogumo orTpaboTars
METONUKY M3MepeHuii M aHauu3a M NONyYeHMA HAaNCKHLIX M CPaBHUMBIX JAHHBIX,
KOTOpEIe MOTJH OBl OBITH YaCThIO HALOHAIBHOIO ¥ MEKIYHAPOLHBIX OaHKOB JaHHbIX.

Jlng cucreMaTr3aiMy JAHHBIX, IMONYYCHHBIX B PE3YIbTATE ArpOdKOIOTHIECKOrO
MOHHTOPHHIA, HpejiaraeTcsi CHCTeMa IIOKasareNel, KoTopas BKmOWaeT B Cebs
COBOKYITHOCTh XHMHIECKHX, (QH3MIecKHX, OHOIOTHIECKMX NapaMeTpPoB, MMEIOIIUXCI B
HOPMATHBHBIX ROKYMEHTAX, 3aKOHOAATebHEIX AKTaX ¥ HAYIHBIX myOsukamuax. [Tabu. 3,
4]

CucreMaTu3alyd HaHHBIX arpo3KONIOTUMECKOr0 MOHHMTODHMEIA IIO3BOJIET NATh
OLIEHKY 3eMeJlb, VICIIONB3YeMBIX He TONBKO ITOf CEbCKOXO3MUCTBEHHEIC KYIbTYPhl, HO K
JUId  OICGHKM COCTOSHHS IIOYBEI HACENIeHHBIX IIyHKTOB, KypOPTOB, 30H OTIBIXA,
6HOC(EpPHBIX Pe3ePBATOB, TPAHCIIOPTHEIX 36MENb H JIECHBIX YTOUH.

3arpsa3HeHHOCTh IPOAYKIMH CBHACTENBCTBYET Takke OO0 SKONOTHYCCKEH
HeONMArONMpUATHOM  COCTOAHME  JPYTMX  CPeA  arpO3KONIOTHYECKOH — CHCTEMBL
CrieoBaTenbHO, OCHOBHBIE 341298 arpO3KONIOIMYSCKOr0 0 OIOK-KOMIIOHEHTY pacTeHHA
- 970 TONy4eHME BHICOKOM  OHONPONYKTHBHOCTH, CTaOWIBHOCTH  YpOXKaes
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CeNBCKOXO3MHCTBEHHEIX  KYJIBTYP,

BBICOKOKAYEeCTBEHHOM IPOOYKIMI Ha OCHOBE

MOHHUTOPHHI'A, CBOCTB, IPOLIECCOB K PEXKIIMOB PACTEHMIA.

Tabnmma 1
CucreMa cCaHHTADHO-THTHEHHMYECKUX HOKA3ATEIEH
Toxaszarenn XapaxTepucTHKA moKasaresiel
IlepcucTeHTHOCTH - NPOAOIDKATEIHHOCTE COXpaHEHUs AKTHBHOCTH
3arpsA3HAIONICro IOYBY 3arpA3HAIOIETO IIOYBY BEINECTBA, XapakTepH3yIomias

BeICCTBA

CTEHEHb €T0 YCTOWYMBOCTH K HPOLIECCAM pPasIOXKEHHI |
TpaHchopMaIym

Heroxcnxanus
3arpsA3HAIOINEro IOYBY
BeecTBa

- HOpEeBpanicHHE 3arpAasHsdioniero no4Ysy BEIOECTBa B
HETOKCHUYHBIC U1 OPTaHKN3MOB COCONHECHIA

Tepmodunpubie GaxTepum

- I'PyIa MHKPOOPraHW3MOB, OTHOCHIIMXCA K PasIIMIHBIM
CHCTEMATHYESCKMM EIMHUIAM, MMEIoIias TeMIepaTypHbIX
MaKcHMyM B nipegenax 60-80°C u onTmmymM B npepenax 35-
65°C. Ilomapmator B TIOYBY C @bHUIBIO, HABO3OM H
KOMITOCTaMH. B 4YuCTBIX TIOuBaX OTCYTCIBYIOT. CimyKaT
HHIUKATOPaMMI cnenudryecKoro OPTaHUYECKOTO
3arpsa3HECHUA.

Konu-tutp noussl

~ HAUMCHBIICEC KOJHHYECCTBO IIOUBEI B rpaMMmax, B KOTOPOM
06Hapyx<nBaeTc;1 KPIOCIHAaA IajIo4xa

Turp-nepdpuHresc

- Ha¥MEHbBINEE KOJMYECTBC IOYBHL B IpamMMax, B KOTOPOM
ob6Hapyxusaercsa Cl.perfringens

Kioctpumaym nepdpurresc

- aHadpoOHBI MHKPOOpPraHU3M, IIOCTOSHHO OOHTaromiuil B
KUIIEYHHUKE HeJI0OBeKa M JKUBOTHBIX. B IOYBY HOMAjAacT ¢
thexamusvu. Brarogaps crioco6HOCTH 00pa3oBBIBATE CIOPHI
MOXET IJIMTENIBHO COXPaHATHCS B IouyBe. B 94HCTBIX MOYBax
OTCYTCIBYET. Cnyxxur  moxasareneM  (peKaqbHOro
3arpsA3HeHu]

Muxpo6Hoe 9uciIo

- o61mee KomuaecTBO canpoduTHex GaxkTepuii B 1 r MOUBHI

TpascroxanMOHHbIN - TIOKAa3aTellb BPETHOCTH, XapaKTepu3yrommi crocoOHOCTH

[I0KA3aTelhb XKAMHMYECKOT'0 BEIIECTBA IIEPEXOAWTE H3 IIOYBEl 4Yepes3
KOPHEBYIO CHCTEMY B CEIIBCKOXO3AHCTBEHHbIE PACTEHUA H
HAKAIUIMBATHCS B UX 3€leHOl Macce U Iroaax

MurpatoHHBIHA BOXHEI - [IOKa3aTelb, XapaKTepU3yrOmuii cIocoOHOCTE

[I0Ka3aTeNb BPEIHOCTH XKHUMMYECKOrO  BEINecTBAa IEPeXONUTs M3 TMOYBBI B
[OJ3eMHBIE  TPYHTOBOE  BOAEI UM IIOBEPXHOCTHEIS
BOJOHMCTOUHUKHA

MurparoOHHBI BO3AYINHBI | - TOKa3aTelib, XapaKTepU3yOImui crIoco0HOCTh

HoKa3zaTelb BPeIHOCTH XHMHAYECKOTO BEINEeCTBAa MEPEXOmUTh K3 IIOYBBI B
aTMochepHbII BO3AYX.

ObmecaHUTaPHLIA
IToKa3aTenb

- HOKa3arTelib, X&p&KTGpH3yIOHII/Iﬁ BIMAHNE XHMHYCCKOTO
BEHISCTBA Ha CaMOOYHINAIOIIYIO CIIOCOOHOCTH MOYBHL ¥ €€
6I/IOJIOI‘I/I‘ICCKyIO AKTHBHOCTH
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Tabnuria 2

HomenxnaTypa noxasarteieil CaHHTADHOTO COCTOSHHUN NOYB H
XapaKkTepuzyeMbie CBOMCTBa

Hanmenoranue noxazaresns

XapakrepHu3yeMole CBOHCTRA

1. Ortromenue asora 6enoBoro x o6IEeMy
OpraHI4ecKOMY a30Ty (CAaHUTAPHOE TUCIIO)

AMMOBUIHLI a30T

Xnopusl

2
3. HurparHslif a30T
4
5

pH

ISATH

IMecTumuas! (0cTaTOYHEIE KONMIESCTBA)

Tsixenbie MeTAILTE

7
8. HedTs u HedTOIPOXYKTEL
9. DeHOJIBI TeTyYHe

10. CepHuCTHIE COeTUHEHHS

11. Kanueporensnie BeImectsa

12. PaguoakTHBHEBIE BEINECTBA

13. MaxpoxuMmuuecKkue yno0pesus

14. MuxpoxumMudecKue ynoOpeHns

CaHHTapHO-XHMH"‘:IECKHG

15. TepmodumsHbie 6aKTepHH

16. bakTepyu rpynnbl KHIIEYHOH TaJIOYKH

17. Kioctpumviym nephpusresc

18. ITaTorenssie MEKpoOOparaHu3Ms! (110
SIHANOKA3AHIAM)

19. Slifia v yavHKY refIbMMHTOB (OKH3HECTOCOOHEIE)

CamiTapHO-I'GJ'IBMHHTOHOI‘I/I‘IGCKHC
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Tabma 3

Cxema cTaguitHOro 3arpasHeHys H0YBbI (MMINEBOH NENH) ¥ COCTOSIHHE pacTenuit

Crenenn XapakrepacTuxa 3arpsssedns | Hcnoan3opanne Ouenka

3arpsi3Henus H09YBbI (MUMIEBOH Neny) 1 3arpsi3HeHHOR NOYBbI B 3arpsI3HenHs
COCTOSIHAE pacTeHnH €eJbLCKOM X035iicTBe

Jlerxoe Coznepixane TEKEIBIX Tox mro6pre KymbTypH Ilo TTOK pnst

3arps3HeHue METaJIIOB B IIOYBE NPEBbIIIacT HHIUKaTOPHOI'O
¢orosoe, oo Mespnre ITJIK s MUKpOOPTaHI3Ma
HHHKATOPHOr'0
MEKPOOPTaHH3Ma; PacTEHUA
HOPMAJTbHEIE

Cpennee Coneprxanme TDKEITBIX [Tox moGrle KyIETYpEL TTo ITK mna

3arpA3HEHUE METaJIIoB B [T0YBE [PeBLIIAacT VHJIEKATOPHOTO
TTAK anst peapKaTopHoro MUEKPOOpTaHH3Ma,
MHKPOOPTaHM3Ma; KONMYeCTBO IIO KOJIMYECTBY
TSDKEJIBIX METAJUIOB B TOKEIBIX
NIOA3EMHBIX BErETALMOHHBIX METaIIOB B
OpraHax He OTJIHYAEeTCs OT JHCTBAX
(hOHOBOTO; pacTerus OYTH
HOpPMAaJIbHBIS

CunsHoe Conep)KaHuE THKEIBIX Ion xyneTypsl, ToBapHas | Ilo xonuuecTBy

3arpasHeHue METAIUIOB B Ha3EMHBIX 43CTh KOTOPBIX - CEMEHA, TDKENBIX
BETeTALHOHHEIX OPraHaX BEUNE | TUIOABI, KOpHe- 1 METAIIOB B
(hOHa; KOIMUMECTRO TOHKESIEIX KITyOHETDIOAEL JVCTHAX U B
METAJUIOB B PEIPOXYKTHBHOM HENPOLYKTHBHOM
opraHe (Oprase 3anacaHys oprase (oprase
ACCHMHUJIATOPORB) 3anacaHus

ACCHMILIITOPOB)

Ortpasnenue Ha ypoBue ¢poHa; pacTeHus Hcxmogaercs ITo xomrgecTBY

TOYBHI (IMINEBOH | 3aMETHO YTHETCHBI, BCE OPIaHbl TOKETBIX

LeTIH) PACTCHHI COnEPIKAT TLKEIBIC METaJUIOB B
METAJUTBI B KOJIMYECTBE, HazeMHON
3HAYUTEHHO IPEBHIIAIMEM Ouomacce

(hOHOBOE; PACTCHHUS CUITBHO
YTHETEHE! Wiy Norubaror
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Tabmauma 4

Hoxaszarenu CAHHTApHOTrO COLTOAHMA 1048,
o0s3aTeAbHbIE A OTHACAbHBIX BHACGE 3eMJICNIONB3I0OBANHA

HpumensemocTe NoKasaTeae CAHHTAPHOrO COCTOMHUS IOYB
Hanmenopanne
noxasarenel - = ~
CaHHTAPHOro @ g E a E . é’ﬁ 2 ! 2
COCTOSHHS MOYB Eml ? g = g9 E & E = = g 5
SE|z: |EEES |f3i [¥E ¢ |z
o & 2 =5 |VEE |& |3 g
& S ] ] e & =
CanmrrapHoe 4HciIo + + + - - -
AMMOHMHHBIH a30T + + + + — * +
Hurpatssii asor + + + + - + +
Xopuzs + + + + - + +
rH + + + + + + +
Mecrrnpmet + + + + + + +
{ocTaToumEsie KOJI-Ba)
Tspxenpie MeTaILTbL + + + + + + +
Hedts 1 + * + + + * -
He(hTeIpOyKTE
(DeHONE] JIETYIHe + + + + + + -~
Cepructsie + + + + + * *
COCUHEeHMA
Karmeporenssie + + + + + + +
B-Ba
PagmoaxTiBHEIS + + + + + + +
B-Ba
MaKpOXHMHYECKHE + £ - - - + -
yrobperms
MuxpoymoGperns + + - - - + +
TepmodumpHEIe T > * + + + -
HaxTeprm
BaxTepuy rpyIiml + + + + + + +
KneyHoH MaloduKy
Kioctpupuaym + + + + + + -
nepdpHUHTeHC
IlaTorenmeie
MEKPOOPTaHU3MEI (110 + + + + + + +
SIMAMIOKA3AHIAM)
S¥Ira u TauHKT + + + + + + +
TCITEMUHTOB
(xusaeCHOCOOHEIE)
JIHHKY ¥ KyKONKH
CHHAHTPOIHBIX MYyX + + + + - + -~
(ku3HEeCHOCOOHbIE)
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N =

NCUXOJIOCTMYECKUE ACIIEXTHI @OPMUPOBAHIAS
IKOJIOTNYECKOH KVJIBTYPHI ¥V MOJIOAEXHA

B.A.SPUHOBCKUIA

PesexreHckas Bricmas mxona, AT6puBomanac ases, 76, Peszexue LV — 4600

11 XapakTepUCTHKH OTHOLICHHA YeJIOBEKa K MPHUPOJNE YIIOTPEeONIercs MMOHATHE
«BKONIOTHYEecKas KyasTypa». HeobxomuMyro 4epTy SKONOTHHEeCKOH KyIBTYPhl COCTABIAET
CIIOCOGHOCTh NPOrHO3MPOBATh OTHAJEHHbIE IIOCIEHCTBHA BMEINATEIBCTBA UYENIOBEKA B
IIPUPOAHBIE B3aUMOCBA3H.

Yenosex, OBIafEBINMI  OKONOTWYECKOH  KyIBTYpOH, MOAYMHAET  CBOIO
JIEATENBHOCTh TPpeOOBaHMAM PalMOHAIBHOrO IPHPONONONL30BaHUA, 3a00THTICA 00
YIyJIIEHNHN OKpYXKAroImed Cpeiabl, He IOIyCKAeT ee pa3pyINeHHs ¢ 3arpasHEeHud,
cTapaercs CHU3HTIb Harpy3Ky Ha cpeny. [2]

Ouzmdeckoe, XMMHYecKoe U OHOIIOTHYeCKOe BIHAHUE OKPY)Kalomied cpembl Ha
YEJIOBEKA CPABHHUTENBHO XOPOIIO H3Y9EHO H 3a(UKCHPOBAHO, O ICHXOJIOTHYECKOM
BIAMSHEHM Cpelibl Ha €€ CO3JATENd — JenOBeKa Mbl 3HaeM 3HAYMTeJIbHO MeHbmme. TeM He
MeHee IICHXOJIOTMYECKOe BIMAHUC Ha YENIOBEKa CO3MAHHOM KM CpefBl SBIISETCH
sHamTeNbHEIM. C HM3MEHEHHMEM OKPYXKAIOWESH Cpefbl H3MEHJACTCA M 9ENOBeK, €ro
TICUXOJIOTHsL, TIOBeJICHHE, TIepeKUBaHNA U BOcHpuaTue. [4]

Vuurens — HeHTpaIbHAaL GUrypa B CHCTeMe 00pa30BaHMs M BOCHMTAHHA BOOOIIE U
B 00/1aCTH OKpYaromeH cpeabl — B 9aCTHOCTH.

Kak 6r1 Hu ObUmM sicHBI IlenM 0Opa30BaHMA, COBEPINEHHO €r0 COJAEpXKaHUe,
OpMIUHAIBHE ¥ MHOTOOOpa3Hbl METOIEI, CpelcTBa M (OpMBI O0yHYeHMs, OHH CaMH IO
cebe He obecreyar ycrexa B BOCTIMTAHHY MOJIOAOTO IIOKOJIEHHA, KOTOpoe 3a60THnochk G5l
o mpupozne. [loaToMy BO3HEKaeT HeoGXOAMMOCTE B KaJpaX XOpPOIIO MOATZTOBJICHHBIX
yauTesel, BAAJEIOMHX BCEMH KOMIIOHEHTAaMHU CIOXHOH M MHOroo6pasHod mpobiieMbl
OXpAHBI OKPYXKAIOMIEeH Cpelbl H OKa3hIBAMOIIMMH NO3UTUBHOE IICHXOIOTHYECKOE BIMAHHE
Ha QOpMHpPOBaHHUE JIMIHOCTHA MOJIOKOIO TOKOJICHIS,
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3arpssHesye W paspymeHne HPHPONHOH cpemsi, rubems ocoGo OXPaHAEMBIX
0GBEKTOB IPUPONHY, HCTOMIEHHE IPHPOIHBIX PECYPCOB IUKTYEeT OCTPYIO HEOOXOAMMOCTh
SKOIOIMYECKOr0 BOCHUTAHIA, HOO BOCIHUTHIBAACH B CEMbe, HMIKOJE, BHICINSH IMIKOJE, Ha
IIPOM3BONCTBE M B OOWIECTBE, MONONOE /pacTyllee/ MOKOJEHHE MOJUKHO YCBOMTH, YTO
JICTKOMBICIIEHHOE OTHOIICHHE K IPUPORE HeqomycTumo. [1, 2, 3]

3HaHUA, KOTOpBIE MOJOZEKs yCBAMBAET B IIPOIECCE  IKONOTHYECKOTO
00pasoBanii, MPHAT HMIYNEC K (OPMHPOBAHMIO Y FOHOMEH u IEBYIIEK TaKOr'o
BXHOIO 3JIEMECHTA 3KOJIOTHYECKOH KYIBTYPBI KaK BRICOKOE CO3HAHHE. DTO CO3HAHME
BEIDACTaeT Ha Gase JIOrudeckol mepepaboTKy 3HAHUM, IPOUCXONHT NPEBpPALICHIe 3HAHUIA
B yOexxneHus.

YCTaHOBIEHO, YTO CO3HAHME CKIANBIBACTCA 10X GONBIIAM BIHAHHEM My6IMKALAH
YHYEHBIX, ITHCATENCH, JKYPHAINCTOB, XYI0XKHHKOB, KOMIIO3UTOPOB, WX BRICTYIUICHHMIA 10
pagmo  m  TeneBuienmo. Onmako CpejacTBa MaccoBodf uHpOpMamEH npoGreMe
SKONOTHYECKOT0 00pa30BaHKA H BOCIIATAHIS YAETAIOT CPABHHUTEILHO MO BHEMAHHA.

B mpomecce ompoca 3HaYMTENBHOM 4YacTH MOJOABIX JIOIHEH YCTAHOBIIEHO, YTO
MOJIOIEKb IPAKTHYECKH HE O0INAeTCH WM OUYEHbH Mano OOINAeTcs CO B3POCIHBIMH —
YIUTEIAMH, POFUTEIMH TI0 SKOJIOTHYESCKUM IIPpoGiieMam.

Hedrumur meadOpMaIiy # MOIIEPKKH CO CTOPOHEL B3POCTBIX MPUBOIUT K HE3KOH
TOTOBHOCTH MOJIOABIX JIFOAEH K IMYHBIM AEHCTBIAM B 3aMIUTY OKpYy Karomieli cpempl.

bonpias rpynma ONpOINEHHBIX IIKONGHUKOB CTApIIMX KIACCOB M CTYAEHTOB
OTBEYAeT, YTO He BUAAT CMBIC/IA K JWYHEIM AeHCTBUAM, Apyras Tpylia CYHTAET, YTO
OXpaHa Cpebl — Hesi0 CIeIHAIHCTOR, 00IEeCTBEHHbIX AesTesiel, W IUNIs He3HAYHTE IbHAS
9acTh PEeCIIOHZCHTOB rOTOBBI BKIFOYMTECS B OXpaHy cpelbl, HO HE 3HAIOT, KakuM 00pa3oM.
Tsoxenas DKOHOMHYECKas U MOJIUTHYIeckas cuTyanus B JlatBum u ocobenHo B JlaTramuu
BBRIIBUTACT 7SI MOTIOAEKU TIEPROOUSPSIHEIMY APYTHE IPOOIEMEI.

IToBpIeHre ypOBHA SKOJOTHYECKOTO 00pa30BAHAA SHIe HE BElLT aBTOMATHUSCKH
K BBICOKOMY DKOJOTHUCGCKOMY CO3HAHMEO, IIOCKONEKY HCXOIAIIHE OT HPHOGpPETEHHBIX
3HAHUA WMITYJIBCHI MOTYT TacUTHCS» HETATUBHBIMH JIMYHOCTHBIMH Ka4eCTBaMHU:
TIACCUBHOCTD, PaBHOAYIHE, 6e30TBETCTBEHHOCTS, ciraboBoue. [3]

Hccnenys ncHxolorHYeckHe ACLeKTH B3IARMOISHCTEHA HENUBEKA © ORPYKaIOIme
cpenoit ¥ IPHPOOH, ICHXOJIOTH CXOZATCS BO MHEHHH, 49T0 PEIICHHE JKOJOIHYECKHX
rpolGiieM JIEXXUT HE CTONBKO B o0iacTd paspabOoTKH HOBBIX TEXHOJIOIWH, CKOJBKO B
V3MEHEHMY NOBEHEHHS dYeloBeKa. JIpyrHMMH ClIOBaMHM, SKOIOTMYECKHH KPH3HC — 3TO
pe3yIIBTAT IUIOXO| aIaNTaliy JeIoBeKa K HOBOH peanbHOCTH. [5]

Ho mpexze deM W3MEHSTH [OBeEHUE YeJIOBeKa B JaHHOU 00MacTH, HeoOXOmuMO
ero H3y9uTh. Ty 3a0a4dy M IBITAETCH PEIIUTh HOBad oONACTh 3HAHMK O YEIOBEKE —
3KOJIOTHMYECKAs TMCHXOJIOTHI, IPEeIMETOM HM3Y4EeHHA KOTOPOH ABJIAETCH JKOIOTHISCKOe
CO3HAHME.

['0TOBHOCTS M YMEHME OTBETCTBEHHO HEHCTBOBATh B OKpyXKaromel cpexe tpeGyer
OT BOCIIHTATENEH BHMMAHHA K (JOPMHUPOBAHMIO TMYHOCTH, €€ IOTPeOHOCTEH  MOTHBOB.
HanpasneHHOCTS JIMYHOCTY BIIFOYAET MHPOBO33PEHNE, YOeKNeH s, Heasl, HHTEePECH,
CKIIOHHOCTH, KOTOPEIE ABISIOTCA OJHOBPEMEHHO MOTHBaMH AEATENbHOCTH. CXeMaTHYHO
33BHCHMOCTH TUX KAUeCTB JIMYHOCTH MOXKHO H300pas3uTh 110 CXeMe:

HanpaB/ieHHOCTD JTHYHOCTH

v v 4

IIOTpC6HOCTH MOTHBbBI JeHcTBHUA IMOCTYIIKH
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PaccmatpuBag HanpaBIISHHOCTH JIMYHOCTH, CJIEAYET OTMETHTh, YTO MOTHBEI
BO3HHKAJOT, Pa3BUBAIOTCA, GOPMHPYIOTCS Ha OCHOBE NOTpeGHOCTeM, M3yyas moTpe6HOCTE
KaK MCTOYHHK MOTHBA M MOTUBALMH, HEOOXONHMO YIUTHIBATH TOT (DAaKT, YTO B OCHOBE
MOTHB2 ¥ MOTHBALMMA JIEXKAT TOJBKO OCO3HAHHBIE NMOTPEOHOCTH, TAK KaK HEOCO3HAHHBIC
HOTPEOHOCTH MOTYT CIYKUTh OCHOBOM COCTOSHNES BICUCHUISL.

Peamsuol cunol, moGyxparomeil uenoBeka K HEATENBHOCTH, MOXET ObITh M
6bBaeT He TONBKO €ro COGCTBEHHAA MOTPEOGHOCTS, HO M TMOTPeGHOCTH APYTHX JHOIEH.
YpoBeHb MOTHBAIMM OIpEAeNseTcd MMEHHO TeM, B Kakol Mepe B MOTHBAX [aHHOTO
KOHKPETHOTO HYeNOBEKa OTpakaroTcsi ofImecTBeHHBIe TOTpeOHOCTM: ueM Goliee B HUX
IPEebABJICHBI 3TH IOTPEOHOCTH, TEM BHIIIE OIEHUBACTCS U YPOBEHHL MOTHBAIHH. [6]

OTBeTCTBEHHOE OTHOMIGHWE K OKpPYXarolleH cpefe ONPeAeIseTcs MHOTHMH
MOTHBAMU:  TPAKTAHCKO —  NATPUOTHYSCKAMM, OSCTETHYECKMMH, HAYUHO  —
II03HaBaTe/IbHFIMH, TIUTHEHNYECKUMH (TOfb3a NPHPOALI UL 3I0POBbS YeJOBEKa),
3KOHOMHYECKHMH.

IToxazaTeneM 3KOJOrMYECKOH BOCIIMTAHHOCTH MOXKHO CUMTATh IPAKTHYECKUE
ACHCTBHA YEJIOBEKa I10 OTHOWICHMIO K NPHPOJHOM Cpene, COOTBETCTBYIOLIHE (opMam
obmecTBerHOW Mopanu. CIeNoBaTeNbHO, SKOJIOTMIECKOe 00pa3oBaHWe M BOCIHTAHHE
OTBeYaeT HeJBIM (YOPMHUPOBAHUSL SKOJIOIHIECKOMN KYIBTYPEL.

3HaHHMA KJIECCHYECKOH DKOJIOTHM, YIIPaBJIeHUI 3KOCHCTEMAaMHM, OSKOJOTHYECKOM
9THKH COCTABIIAIOT OCHOBY COIEPIKAHMA DKOJIOFMYSCKOro o0pa3oBaHus B CpeIHeil IKoIe.

B cozmepxanmm m Metojax MKOJLHOro 00pazoBaHMg HeoOXOIMMO 00paIaTh
BHMMAaHHE Ha (OpMUPOBAHNE MOPATHHBIX OPHUESHTAITMH, HAIIPABIICHHBIX HA OTBETCTBEHHOE
OTHOIICHME K IPHPOAHOW Ccpene, pacIiHpaTh SCTETHUECCKHE 3HAHWA, 3HAHUA O
MHOroo0pa3HbIX LEHHOCTHBIX JOCTOMHCTBAX NMPHUPOJHOM Cpennl, CO3NaBaTh YCIOBUS JIIA
Pa3sBHTHI I'YMaHHBIX YyBCTB 10 OTHOIIEHMIO HE TONBKO K JIEOIIM, HO U K IIPHPOLE.

V4eOHO — BOCIHTATENbHBII NpPOIECC ClieyeT OpPraHW30BaTh TAKUM o0pa3zoM,
yro0hl y YyHaIIWXCA COOPMHPOBANINCE DIIy0OKHE IPHPOAOOXpAHHEBIC YOeKICHI,
BOCITMTHIBAJIOCH HE ITACCHBHOE CO3EPIAHUe, a FOTOBHOCTH K aKTUBHOM IPHUPOIOOXPaHHOM
JeSTENHOCTH, CO3HATEIbHOE OTHOIIEHHE M YBaXK€HHE K IPUpOZe, KOTopas BhI3bBaia Ob1
y HHX pajocTHOe OIMyIneHHe, obnaropakvBajia MBICIH H YyBCTBa, yJHIA BHJIETh €€
KpacoTy ¥ YUBHTENBHYIO FapMOHHIO.

IIpakTHygeckoe OCYINECTBICHME 3aJad 3KONOTHMYecKoro oOpasoBamusa Tpedyer
0T00pa COOTBETCTBYIOIIETO DKONOTHYIECKOTO MaTepyaa 10 OTHCAbHBIM NpPeIMeTaM, ero
HCIIOJIb30BAHMSA C YYETOM YCTaHOBJICHI MEXIPEIMETHBIX CBA3CH, a TaKKe NIPUMEHEHHS
COOTBETCTBYIOIIMX (OpM OpraHM3aliy, METOIOB ¥ CPEICTB OOYICHHA.

Konrakt ¢ mpupopoii crmoco0CTBYeT pasBHTIHIO 3MOIHOHAIBHOM KYJIBTYPBI
IIKOIBHUKOB, HaeT OoraTele JIMYHBIC BIEYATICHHA, YTO CO3JAET IPEANOCHUIKM LA
MOHUMAaHNS IPHPORBI KaK CHCTEMBI LIEHHOCTEH.

B BpICIDEil IDKONE IO3TAIIHBIE HEMM BOCIHUTaHWA U 0Opa3oBaHUA IO OXpaHe
OKpYKafoIIeli CPelbl 3HAYHTENFHO OTIHYAOTCH OT TaKOBHIX B CpeiHel mKoie. DTo
YIIIyOIIeHu e SKOMOTHMYECKHX 3HAHMIM O B3aMMOCBA3AX B IIPUPOJIE B O B3AMMOOTHOINEHIAX
MEXIy 9elOBEKOM M OKpy:Karomieli ero cpemoii Kak INpPEAToChUIKY yOexIeHHs B
HeoOX0MUMOCTH KOMIUIEKCHOH 3a60THI 00 OKpyXaromel cpene.

CTyHeHTaM MpPEeIOCTABIIFOTCH CIENUANBHBIE TNpodecCHOHaNbHBIE 3HAHMA O
npobneMaTHKe OKpyXaromiell cpenpl, HeoOxomumple s Oymymed ppodeccun. V
CTY/ICHTOB HeOOXOIUMO pasBHMBATh CaMOCTOATENBHOCTh, TBOPYECTBO, WHUUMATABY IIPH
HCCIICHOBAHMM U pelueHnH HpoOleM OKpyXKarollled Cpensl, HOAYEpPKHBATL 3HAYCHUE
HAYJHO — HCCIEHOBATEIHCKOTO [OMX0Ma K peIneHmo >TuX npobiem. Ilenaroru Beicinel
IIKONEI 0653aHBI BIMATh HA SMOLHOHATIBHEIC M BOJICBLIE Ka9eCTBA CTYACHTA, Pa3BUBaTb
eT0 MHTEPEC K AEATEIHHOCTH B 00IaCTH OKpYXarowied cpeipl. Briciuas IKoja Ipyu3BaHa
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TOTOBHTH OTPACHEBBIX M HEOTPACIIEBBIX CICIHAIIICTOB IO IPOOIeMaM OKpyKaromiei
Cpempl.

B mocnenHue ronsr MCHXOIOraMH KeNaeTCs aKUEHT HA KOTHHUTHBHOE o0ydeHwe,
T.¢. 00ydeHye, BO — NePBEIX, HANPaBIeHHOE HA IOBHIUEHHE OGLIEro YpOBHS, a HE Ha
LPUBUTHE 3HAHME B KAKOK — ;00 KOHKpeTHOM 00IacTH (MaTeMaTHKe, POJHOM A3BIKE H T.
XL.), BO — BTOPHIX, HANPABIIEHHOE HA B3POCIBIX IHOfieH. VCCienoBanns o KOrHUTHBHOMY
OOYJeHIIO TONyYHIM CYIIECTBGHHOE Da3BUTHME JMINb B IOCHENHEEe BpeMs, KOIHA
Oe3paboTHLa M CIIOXKHAS TEXHONOTHS OCTPO IIOCTABHIIM IpPobIeMy IIOBBINEHHS OBLIEro
YPOBHHA MHTEJUICKTYANbHOTO Pa3sBUTHA HOCTATOYHO 3HAYMTENBHOM 4YacTH HACEICHHA
Pa3BUTHIX CTPaH.

Taximm 06pasom, MeCTO NCHXONOTMM B CHCTEME HayK, H3YYalOmX HpoGiemy
«IIpHPOJA — 9ENIOBEK», W (UENOBEYeCTBO — UPHPOKA», HE M3 HOCHelHMK. PaspaGorka
KOHUSTIIMY  (QOPMHPOBAHMA SKOJIOTMYECKOTO CO3HAHWMA JIAYHOCTH M CHCTEMSI
SKOJIOTUYECKOr0 BOCIMTAHHA M O0Pa30BaHMA B PasiMUHBIX THIAX YIeOHBIX 3apelcHUi
Jlareun sBgeTCa Hanbonee BaXKHBIM 3BEHOM B CHCTEME OGPA30BaHHA.

- OMOLMOHAILHOCTS, KOTHUTHBHOCTS, TIPAaKTHIHOCTD, aKTHBHOCTS,
MPUHIANTAATEHOCT, CO3HATELHOCTD, ACATENIBHOCTD «1», MAEATEIBHOCTH <«MBI» -
IapamMeTphl HOMMHAHTHOTO OTHOMIEHMI K Ipupome. Hamwdwe 5TUX ¥ OPYTUX
IONTOKUTENBHBIX  KAYECTB CBHUACTENBCTBYET O COHOOPMHMPOBAHHOCTH SKOJIOMHYECKOH
KYJBTYPHI y THIHOCTH.
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MATEMATHYECKOE MOJEIMPOBAHUE HOPMUPOBAHMSA
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OKPYIKAIOIUIEZA CPEJ(BI
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CTpeMuTeNBHOE  DA3BUTHE XUMHM ¥ 9HEPIeTHKH, IPOMBIIIEHHOTO
NpOM3BOACTBA M pacIIMpeHHe MacimiTaboB BCeX OTpaciied XO34HCTBA, a TaKKe
ypbapmsamus C© IOMPOKMM HCHONB30BRHMEM IpPeAMETOB OBITOBOM XHMHMH H
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aBTOMOGHUNBHOrO TPAHCHOPTa (aKTHYECKY NPUBOIAT K IIPOTPECCHBHO HAPACTAIOMEMY
BIUIO9eHII0 B Ouocdepy cpbnme ONHOTO MWUIMOHA HECBONCTBEHHBIX IPHMPOJE
XUMMYECKMX BEIIECTB, 4 BCETO BO BCEM MHpE M3BeCTHO Gojiee 4 MULIMOHOB XMMUYECKHX
BemecTs. Kpome Toro, moryqeHue Kaxaoro HOBOro BelIeCTBA CBA3aHO0 ¢ HCIIOMb30BAHIEM
He MCHee ABYX IOIYNPOIYKTOB HITH COITYyTCTBYIOIINX MPOLYKTOB.

B CBA3H ¢ M3JIOMEHHEIM BO3PACTAaeT CTENEHb PUCKA JNIA 3[0POBBS UETOBEKA M
HEraTMBHOIO BIMAHMA HA OKPY)KarolOyIo Cpexy OT NPMMEHEHWA IPOMaTHOrO KOJIHMICCTRA
XMMUYECKIX BeIecTB. TakmM o6pa3soM, BO3HMKaeT HEOOXOAMMOCTh HOPMHpPOBAHWA
HOBBIX XMMUYECKHX COCHMHEHMII B OOBEKTaX OKpyxaromell cpensl, ONMpeneNeHHs WX
TOKCHUYHOCTH H OIIACHOCTH.

EcrectBeHHO, NpOBECTH  HOMHYI®  TOKCHJIOTMYECKYIO  XapaKTICPUCTHKY
XUMHYECKOr0 BEHmIeCTBA C O0OOCHOBaHHMEM IpPeJeNbHO — MOIYCTHMOM KOHIEHTpAIMH
(ITIAK) B omsoli u3 cpepn, MpefcTasiseT SHAYUTENBHLIE TPYAHOCTH. DTO CBA32HO, BO —
NEPBBIX, CO 3HAYUTENBHBIMH OJKOHOMHYCCKHMH 3aTpaTaMHd M, BO — BTOpPBIX, C
ITATENBHBIME CPOKAMHE TIPOBEAEHNA TaKoro pona uccienopanmit (1,5 — 2 ropa). Yacro
TAKWE pacXoOsl MOFYT OKa3aThCl HEeOOOCHOBaHHAIMH, TaK KaK YK€ Ha 3Tamax
71ab0paToOpHBIX paboOT © ONBITHOIO IPOM3BOACTBA WM ITPUMEHEHUS BBIACHIETCH
Helenecoo0pazHoCTh JanbHEWINEro W3ydeHHWd ¥ BHEAPEHWS JAHHOTO XMMIYECKOTO
BEIECTBA 10 TEXHONOTMYECKMM IPOM3BOJICTBEHHBIM JI0Ka3aTesiaM. CIieHoBaTENbHO, TIPH
3TOM HaCTO OTIIaJaeT ¥ HeoOXOAUMOCTh IPOAOJDKEHUS TOKCHKOJIOIO — I'MTHEHHYECKOro
M3YYEeHVA KOHKPETHOIO BEINECTBA.

OTtMmeucHHBIE 00CTOATENHCTBE M IOCHYNGUIA OCHOBAaHMEM WCIIONH30BAHUA
COKXpainéHHOM MporpaMMsl A1 OIEHKH CTEHEHH TOKCHYHOCTA ¥ OIMaCHOCTH XUMMYECKMX
BEINECTBR.

B cBoux HCCreNOBaHMIX Mbl BRIOpAIH METOX MATEMATHYECKOr0 POrHO3UPOBAHHUS
TOKCHYHOCTH B o6ocnoBanum [1/IK.
MaremaTHyecKkue MeETOoAbl OUpEencneHus OpueHTUPOBOYHBIX BenwamH I1K
HAXOMAT Bcé Oonbliee ITPU3HAHNE CPeiy CHCIIMATIICTOR PasigHOro NpodhuiIs.
Ucnonp3ys meTon MaTeMaTHYeCKOTO MOZEINHMPOBAHUA HOPMHPOBRHUS HOBBIX
XHMHYECKHX COSIMHEHHI 32 OCHOBY 6bI/Ia B3ATa CX€Ma B3aUMOCBASH MEXIY XUMUIECKON
CTPYKTYpOit ¥ GHOTOTMYECKOH aKTHBHOCTHIO BEIIECTB.

Xummpaeckas DuzuKo —~ XyMuueckue
akTusHocT, € CBOMCTBA
T Xumuueckoe T
CTpOEHYE

OuonoruyecKas akTUBHOCT, 4—

COOTBETCTBEHHO YKAZAaHHOW CXe€Me WCCIEeOBAHUS NPOBONMIM B CIEAYIOIMMX
OCHOBHBIX HAIPaBJIEHUSX YCTAHOBNCHHA KOPPEIALMOHHBIX CBA3el Mexay Gu3MKo —
XUMHPYECKIMHE CBOMCTBAMM U OHOJIOrHYECKOHM aKTUBHOCTBIO, OTAC/ILHBIMH MapaMeTpaMu
TOKCHYHOCTH ¥ APYTAMH HOKa3aTeIMHI OHOIOTHIECKON aKTUBHOCTH,

Jns pacuéta IIJK BemecTs B Ipeeax OOHOTO NOMOJIOIMYECKOro pAfa ¢ yxe
HOPMHUPOBaHHBIMA TOMOJIOTAMM HCHOMB30BAIM 33BACAMOCTH CICAYIOMIETo Buaa:
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1000, (1)

1

Hmc/sm/MS/=le

rae M — MonekynspHas Macca, a8 2l; . cyMma GHOIOTHYECKOH aKTHBHOCTH BCEX

cBg3cii BemecTBa.
Toxazaterm Onomnormueckoi akTHBHOCTH HPeICTaBIIeHE! B Tabmie 1.

Tabmuna 1

3HaveHust 6HOMOrUIECKONH AKTHBHOCTH XAMUYECKHX CBSA3el HOPMHEPOBAHHBIX
coequHeHRH pasiuvdbLIX FTOMOJOIrHYeCKRX pAioB

XAMITIECKIE CBI3H li Panrr coepmermii
=C-H 0,8 IIpenemmHere, HeNpeneIbHEIE, ITHMKIITIYECKHE,
HENFIUIHIECKHE YITISBOOOPOE]
=C-C= 51,4 IIpenenpHple HOIUKINYSCKUE YIICBOLODOIB
=() - 12 517,8 IIpenensabre ankaerusis (Y kKapOOHUITEHOM rpyIIzbl)
=C-0- 21987,7 Herpmonrgeckiie OKCHIB
-0-H 8507,9 Opraaugeckue KHCIOTEE

PacuéTsl mpenieNbHO MOIyCTHMMON KOHLIEHTPAIMM XHMHYECKOTO BEINECTBA B
BO3Tyxe paboueit 30861 (IIIK, 3 /, MI/M°), ONHPAOIIHECH Ha SHAYSHHS GHONOrMIecKOH
aKTHBHOCTH XMMHYECKUX CBf3eli HOPMUPYEMBIX COSTUHEHHM, IAi0T JOCTATOYHO TOYHBIE
pe3yNbTaThl M 11 HEKOTOPHIX COeMVHEHHMH He YCTynaroT IO TOYHOCTH pacderam,
OCHOB3HHBIM Ha JAHHBIX TOKCHKOMETPHH.

Hpmmep pacuéra K, u1g BanepuanoBoOi KUCIIOTEL:

H HHH

|
H-C~C-C-C-C-0-H

I |
HHBHBHO

li=9(ma=C-H)+4 (mn=C-C=)+1(aa=C=0)+1(mm =C-0-)+
+1(mma-0-H)=9#0,8+4%51,4+1(-12517,8) +1%21987,7 +1%8507,9=18190,6

BIIK,, = 1020 _1000=5,6 i’

181906

Vreepikmas B 3akomoparensHoM nopaaxe ITJIK p.3. BanepuanoBO# KHCIOTHI
cocramger 5 mr/m’. VMes elIo ¢ KaKHM — Jiu60 HOBBIM BpEXHBIM BEIIECTBOM, MOXHO,
3HAA HEKOTOpHIE (PU3MKO — XHMITIECKHE CBOHCTBA, ¢ GoNblIel CTENEeHBI0 BEPOATHOCTH HE
TONBKO TpPEeHBUNETH XapakTep M CHIY €r0 TOKCHYECKOro MeHCTBHA, HO Haxe

TIPOTHO3MPOBATh OpHeHTHpPoBoUHYIO BemuauHy IT/IK B Bo3gyXe.
Kak #3BeCTHO, CYMIECTBYIOT AOCTATOYHO TECHbIE KOPPEIALUOHHEIE CBI3H MEXITY

OHOJIOrmuecKoll aKTUBHOCTRIO M CBOMCTBaMHM JTHX BEIICCTB.
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[ns  pasHOOGpasHBIX  NETy9MX  OpraHMYecKHX  COGNMHEHM cyry6o
OpuenTHpoBOUHbIe BenmuMHE! IIJIK Bo3myxa paGodeif 30HBI MOXKHO pPaccUdTaTh 0O
CENYIOINM YPaBHEHHAM:

1g TITK,,, = 1,12 — 0,0586 + lg M )
lg Ky, = 14,2~ 10 * nll +1g M (3)
lg K, =-1,2 - 0,012 * t°, +1g M (4)
lg ITAK,, =0,40-0,01 *M+1gM (5)
lg ITTTK ;. = 0,6 — 0,01 * t°, +1gM 6
lg Ky, =1,6-22*d+1gM V)

Vpasuenus (2 ~ 7) peKOMEHIYIOTCS IIPH OrPaHAYeHUM KOHCTAHT B IPEAETiax:

M=30+300; d=0,6+2;
t%kun. 100 + 300, t°; =-~190 + 180°;
n/I=1,3+1,6.

Pacuér ITJK,, HeobxomuMo IpOoHM3BOIMTH N0 BCEM MMEIOMEMCA KOHCTAHTaM
WA He MeHee, 9eM 1o neyM. CpenHee 3HadeHue paccuwrrisaercs s IIK u nume notom
Gepérca anTUIOrapudM. '

Pe3ynpTaThl MaTeMaTH9ecKOro NIpPOTHO3MpPOBaHHS opmeHTHpoBouHbx IIOK B
BO3Myxe paGoded 30HEI IO IapaMeTpaM OCTPON TOKCHYHOCTH MAOT HamW/IydIiee
OpROIDKeHHe PacuSTHBIX ¥ JKCIlepeMeHTaNbHO oGocHoBanubmM IIJK. Haubomsmee
IpubDKeHne K SKCHepHMeHTanbHo paspaboramabmv [TJIK maér popmymna:

ITHK, 5. = 0,01 DLsg (Mr/xr) ®
Onpenenenve opreHTHPoBOUHEIX BeewrH II/IK B Boge BOHOEMOB CaHUTAPHO —
OBITOBOrO BOJOIIONIB30BAHMA MOXKHO PACCUUTATS, HCIIOIB3Ys hOpMyIIy:
MK, = 0,61 1g H}IKp.s. -1,0 (9
MareMaTudecKkoe NporHo3upopanue opueHTHporouHsx IIJIK B Bome Bomoémos
IO TIOKa3aTesIM OCTPOM TOKCHYHOCTH M HEKOTOPHIM (QH3HKO — XMMHIECKUM KOHCTaHTaM
maloT Oomee NpHOMIWKEHHBIE 3HAYEHMI OpPHUCHTHPOBOYHBIX 3HaweHmit Kk IIJIK
SKCIEPUMEHTAIFHO 060CcHOBaHHBIM. KpoMe TOro npy m3y4YeHHH KOPpEeILIMOHHOHN CBA3N
B AByxMepHbIX pamax  (CLso — IIOK;  LDso — K . — HOKS °0m — ILIK)
BBIIBJICHA YETKAS KOPPeUHOHHAasA 3apucumMocTs Mexay [1JIK u napamerpamu Qu3uKo —
XUMHYECKHUX KOHCTAHT, KOTOPEIe YCTAHABINBAIIUCH II0 YPABHEHMAM:
g ITIOK (mr/m) =-2,12 + 1,7 1g CLso (Mr/m); r =+ 0,64 (10)
g THIK (Mr/n) = -4,76 + 1,39 1g LDso (Mr/m); r = + 0,62 (11)
lg TIAK (mr/m) = -0,45 + 0,007 t°, ; 1 =- 0,52 (12)
lg TIOK (mr/n) = 0,95 — 0,01t ; r=- 0,47 (13)
B Hacrosimiee BpeMs pacaETHBIN METO IS BBIABJICHHA BOSMOMKHEIX OCTATOYHBIX
BpeIHbIX BEIIECTB B IMIIEBBIX MPOAYKTOB IPAMEHACTCS JIANID [UIA HECTHIMNOB.
Bpemenuyio pomyctuMmyio KoHuenTpammo nectuimnos (BJIK) B mpomykrax
OUTaHus (B MI/KT) MOYKHO pacCHHUTHIBATE IO opMyne:
BIKgp = 0,13 * 10 LDso + 0,76 (14)
VpasHenre 14 uMeeT AOCTATOUHO BEICOKHH K03 dpurmenT xoppemaium — 0,7.
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BJK np. ami DeCTHIMEOB PasHBIX KIACCOB HEOOXOOUMO pPAaCCUHMTHIBATE IO
pernameHTupytomemy mnokasaremo IIJIK;. [ni docdopoopraHuyeckux MeCTHIUIOB
ucronszyercs hopmyna 15, a A XII0popraHudeckux NeCTHIHAOB — dopmyrna 16.

BIK;p = 1,45 TIIK, + 0,68 (15)
Bru;Knp. = 2,2 TIIK; + 0,33 (16)

Pacuér BJIK B mouse mpoBOINWTCS B OCHOBHOM I IecTHIMAOB. Pacuér BJIK,
nposomurcs Ha ocHoBe IIJIK coOTBETCTBYIOMIEro MECTUILAA B OBOINAX MM IIOHOBBIX
KyJIBTYpax no gopmyne:

BIK,=1,23+048 IgII0K, (17)

Paccuurannere opuenTHporouHsie 3Haderus [IKp.3., IIIK m.p., ITIK c.c., a Tak
xe IIIOK; mna 108 xmvumeckux coemunenuit Ha HITO « BuoxmmpeakTHB » ¢
HCIONL30BAHUEM HHTEPIOIANUH M DKCTPANO/INY B pAfax COeNWHeHui, OMU3KHX IO
XMMHYECKOH CTPYKTYpe, (QU3HKO — XHMHYECKMM CBOMCTBAM ¥ OHOIOTHYECKOMY
OEHCTBHIO  TIPAKTUYECKd  COBIIANAMM €  COOTBETCTBYIOIDMME  3H3YESHHAMH
IKCIIEPHMEHTATIFHO 000CHOBAHHBIX OPHEHTHPOBOYHO 6E30IMaCHBIX YPOBHAX BO3ICHCTBHA
(OBYB) mmm ITIK.

B cBa3u ¢ 3TUM npennaraeTca HM3yYeHHME TOKCHIOTHYECKHX CBOHCTB BHOBD
BHEIpAEMBIX IpelapaToB IPOBOAMUTH C KCIIONB30BAHUEM pacYCTHRIX METOHOB C
00sf3aTeNbHBIM  TIOC/IEAYIOIIMM SKCIIEPUMEHTATRHBIM 00OCHOBaHHMEM TOKCHYHOCTH
OTZENIbHBIX TPEACTaBUTEIEH KaXKA0T0 KIacca COeACHEHHIA.

MarteMaTHUeCkoe MONEIMPOBAHME HOPMHPOBAHMSA  HOBBIX  XHMHYCCKUX
coequHEHHH B OOBEKTaX OKpyXKarolme#l opeasl M TPOAYKTAaX MNHTAHHA MOXKHO
PEKOMEHIOBATH K WCIIONH30BaHMIO TIPH IIPOBENCHHH Jab0paToOpHO — IPaKTHYECKUX paboT
CTyAeHTaM, 00yJaroIpXcs 110 CIeHAaNBbHOCTH « OXpaHa OKpy Karolieil cpenbl».
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GEOCHEMICAL INVESTIGATION OF URBANISED
TERRITORIES
FOR NATURE PROTECTION

VALENTINAS K{\DUNAS, ALFREDAS RADZEVICIUS,
VLADAS KATINAS, RICARDAS BUDAVICIUS, RIMANTE ZINKUTE

Institute of Geology, T.Sevienkos 13, 2600, Vilnius, Lithuania
T.: 3702235409, F.: 3702236710

ABSTRACT. Complex geochemical investigations including topsoil, river sediments,
water and sediments of dug wells that have been accomplished in PanevéZys by
Geochemistry department of the Institute of Geology are presented. The methods that
were used are described and the main obtained results discussed.

Introduction

Town territories are affected by heavy technogenous contamination. Heavy
metals and oil products are one of the most important contaminants characterised by
long and diverse toxic impact and very dangerous to biota. The main part of
contaminants is deposited and accumulated in topsoil. From there with precipitation
they are able to reach groundwater, plants and come back with dust to the atmosphere.
The other part of them with runoff and sewage water reaches water reservoirs, mostly
rivers and is either removed by river stream or accumulates in bottom sediments
forming centres of secondary contamination. Therefore topsoil geochemical
investigation is the most important part of complex geochemical investigations and is
usually accomplished in all towns. Geochemical research of other sampling media gives
additional important information about ecological state of towns. Complex geochemical
investigations of PanevéZys in Lithuania accomplished by Geochemistry department of
the Institute of Geology are presented. Details can be found in Geochemical atlas of
Panevézys (1997).

Sampling and analytical methods

Topsoil samples (N=2516) on the territory of Panevézys were collected using
different sampling density: in central part and industrial zones — 100%100 m regular
grid, at greater distance from contamination centres and industrial zones, in housing
estates with separate small contamination points — 200%200 m (or even 300*300 m)
regular grid, on the territories of plants and factories — 10%10-50%50 m most often
irregular grid. Samples were taken by the principle of envelope with size 1*1 m from
the upper layer of soil (depth 0-10 cm), not covered by hard pavement, mainly in green
planting or lawn zones with more or less even distribution on the territory.

Sediments of the NevéZis River were sampled by a scoop upstream from the
greater sewers. Several samples were also taken from its tributaries Zagienis, Juoda and
Aulamas. Their main part, as well as samples from NevéZis upstream the town was used
for background estimation. For geochemical mapping there have been used 40 river
sediment samples.

Well sediment samples were taken twice per year at 29 points situated in
different functional districts (industrial and housing) of town. Water was taken from
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the same wells four times per year. At all there have been taken 114 water and 42
sediment samples from these 29 dug wells.

All soil and sediment samples were air-dried, sieved through nylon sieves taking
fraction <1 mm. After organic matter mineralization at 450° C they were pulverised.
Then they were analysed by DC Arc Emission Spectrometry for determination of B, Ga,
P, Mn, Ti, V, Cr, Co, Ni, Cu, Zn, Pb, Mo, Ag, Sn, Zr, Y, Sc, Ba, (Sr) content and by
XRF for Sr, As, U (in soil). Reference materials OOKO 153 (SP-2) and OOKO 151
(SP-3) have been used for quality control of speciral analysis results. Acidity-alkalinity
potential (pH) was measured in all samples. Chloroform bitumoid analysis was carried
out in air-dry material by luminescentic-bitominologic method.

Water samples have been analysed for trace elements by graphite furnace atomic
absorption spectrometry (AAS). Migration forms of chemical elements were
investigated from extremely contaminated territories (“Tikslioji mechanika”,
“Lietkabelis”, “Aurida” and “Metalistas”). They were determined by sequential
extraction method. Mobile forms (water-soluble and exchangeable) were extracted with
solution of ammonium acetate (1IN NH3;COOH3) of pH=7 and then — with the same
solution of pH=4.8.

Methods of data treatment and interpretation

Distinguishing of element associations was based on correlation matrix and
sorted factor loading matrix obtained by principal component analysis and rotated by
varimax method with the help of corresponding SPSS program. Supposing lognormal
distribution of microelements, the logarithms of data recalculated to air-dry material
were taken.

The local background values of elements in topsoil were estimated after
consecutive elimination of anomalies described by Zinkuté (1995) on the basis of 88
mainly sandy samples taken on the territory of water-intake of PanevézZys (TABLE 1).
Element background values for river sediments were determined on the basis of their
amounts in sediments of NevéZis and in its tributaries situated upstream from Panevézys
(TABLE 1). Concentration coefficients in soil and sediments were calculated dividing the
amount determined in each sample by local background values. Total contamination
index (Z;) was calculated by summing up concentration coefficients of main elements-
contaminants according to methodical recommendations (1987).

Soil contamination level or geohygienic state was evaluated on the basis of total
contamination index values using the recommended levels (1987) and in comparison
with the highest allowable element concentrations in soil HAC, given in hygienic
norms HN-60-1996 (1996) (TABLE 1). Control of water contamination was done
according to HIN-48-1994 (1994). Chemical element toxicity and danger were evaluated
on the basis of reference data (1984).

Surface mapping system Surfer for Windows was used for compiling of maps.
Monoelement geochemical maps of main contaminants show variability of
concentration coefficients in town topsoil and NevéZis sediments. Such maps were also
compiled for territories of plants. Distribution of oil products was shown in g/kg. For
evaluation of contamination danger for biota maps of total contamination. index (Zs)
were compiled where the town territory or separate objects are subdivided according to
risk of pollution.

For comparison of chemical element distribution in topsoil of different parts of
PanevéZys, its territory was subdivided into 9 functional districts according to dominant

kind of activity and therefore also contamination.
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Notes: Hg was not investigated at all. Be, W, Cd, Sb concentrations were usually
below detection limit of DC Arc ES. U and As were not investigated in river sediments.
Li and La were investigated in topsoil of town and Ce, as a rule, was below detection
limit. La, Ce, Rb, Li, Yb and Nb were also determined in river sediments.

Table 1
Element local background values in PanevéZys and norms in different media

Elements Local Norms, ppm
background HAC:s for soil Water for
values, ppm HN-60-1996 consuming

In In river Total Mobile Water for consuming
topsoil { sediments| amount form (FIN-48-1994)
Cd - - 3 - 0,003
Hg - - 1,5 - 0,0005
Pb 13 114 32 6 0,03
As 4,4 - 2 - 0,05
Zn 32 43,1 - 23 1
Ba 340 410 - - 0,1
Cr 28 37 - 6 0,05
Ni 8.8 13,5 - 4 0,02
Cu 8.3 13,3 - 3 1
Mo 0,6 L0 - - 0,25
Sb - - 4,5 - 0,005
Co 3,6 4,5 - 5 0,1
B 25 30 - - 0,5
A% 29 30 150 - 0,1
Sr 80 140 - - 7
Mn 260 850 1500 - 0,1
Sn 1,8 2,1 - - -
Ag 0,07 0,11 - - 0,01
Be - - - - 0,001
W - - - - 0,05
U 3,2 - - - -
Resulis

The following main associations were distinguished in topsoil on the basis of
factor analysis results: 1)Cr, Mo, Cu, Ni, Sn, Zn, Co, Mn, Ag, As, part of Pb and V
(technogenous), 2)Ti, Zr, Y, B and part of V and Sc (natural clastogene), 3)Sr, Ba, Pb
and part of Y, U, Zn (technogenous), 4)Ga, Sc, V, part of B and Co (natural lithogenic).

According to this it was concluded that there are 14 main elements-contaminants
of the town; Pb, Zn, Cu, Ni, Ba, Sn, Mn, Mo, Sr, Ag, Cr, Co, V, and As. All of them
were included to total contamination index and monoelement maps were compiled for
all except As. The median values of these elements content in different functional
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districts of town indicate that the most heavily contaminated are Pugalotas (Cu, Sn, Mo,
Ni, Cr, Mn), the Old town (Pb, Sr, Ba, Zn), and Tinklai (V, Co) industrial districts
(TABLE 2). Besides, the greatest amount of Ag is observed in the Centre of the town and
maximum median value of V — on the territory of gleyic water-intake territory.
Therefore median values of V on the town territory are more suitable as background in

calculation of concentration coefficients.
Table 2

Chemical elements-contaminants median values in topsoil of various functional
districts of Panevézys, ppm

No of | Districtname | Pb | Cu [ Zn [Sn| Ag [ Mo [Ni[ Cr [Mn] V | Co | Sr | Ba

district Housing
I Nemunas |15,1 10,8 {29,1{1,9{ 0,074 | 0,65 |11,0/129,6 314 (23,4]4,17| 92 | 459
v RoZés 19,71 10,5 124,6 (2,0} 0,075 | 0,58 |11,4|32,0]314{23,5|4,37 94 | 475
Industrial
1T Pusalotas [39,6] 26,8 { 72,0{3,6{ 0,089 | 0,98 |16,3| 40,9 { 376 (26,8 | 4,62 | 107 | 507
I Tiekimas |[16,7] 12,2 128,112,0] 0,061 | 0,75 {13,5/32,01311123,7|4,36| 111 | 467
V | The Old town | 50,8 | 14,9 191,0}2,6) 0,092 | 0,85 |15,7136,9|371{27,9| 4,12 | 116 | 566
VI Tinklai 28,81 12,1 {32,712,3] 0,077 | 0,67 {14,4|35,3 {362 (28,2 4,85 99 {513
VII Berzai 27,01 13,9 156,5{2,4| 0,084 | 0,82 {13,2|132,71340 25 {4,13| 95 | 424
Other
VIII The Centre |[24,9{ 13,2 |74,5]2,6| 0,119 | 0,72 {13,0{33,5)350|27,4|4,30| 95 | 469
IX Water-intake [ 12,3] 7,7 |14,011,9| 0,068 | 0,56 | 8,6 | 28,6 | 254 28,7 3,43 | 80 {315

According to Kadiinas et al. (1995) the main pollution sources in the town are
metal processing enterprises. Zones with dangerously and extremely dangerously
contaminated topsoil including the territory of the plant and part of its sanitary zone had
formed around some isolated plants. In industrial districts metal processing enterprises
form large zones with different topsoil contamination level (from medium to extremely
dangerous) while they are functioning in close proximity. Certain contaminating
elements can reflect the type of main technologic processes used in the enterprise. For
example, a distinct lead anomaly including part of the Old town industrial district with
huge influence on total geohygienic status of soil had formed from aerosols emitted in
“Ekranas” plant (FIG. 1, A). In the centre of aureole on the plant territory the
concentration of lead exceeds the local natural background several hundred times and
also exceeds its highest allowable concentration. In topsoil of the Pusalotas industrial
district the most distinct is copper anomaly which was formed by aerosols emitted from
“Lietkabelis” (cable plant) and “Tikslioji mechanika” (plant of precise mechanics) (FIG.
1, B). One more important contaminant of town is “Metalistas” with metal casting and
galvanic processes used in its activity (FIG. 2).

According to Baltakis and Radzevi¢ius (1995) transport enterprises can also be
important source of town pollution. However, in PanevéZys transport, food, light
industry and other types of industrial enterprises as well as thermal electric power
stations are not so heavily contaminated (FIG.3).

The elements-contaminants in heavily polluted areas accumulate in different
migration forms. According to the content of mobile forms in soil the elements can be
arranged in the following way: Pb>Cd>Zn>Mn>Ni>Cu>Co>Cr. Extremely dangerous
to biota is Pb contamination in “Ekranas” because its mobile forms can be found even at

0,6 m depth.
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COEFFICIENTS OF
CONCENTRATION

IN TOPSOILS INRIVER
SEDIMENTS
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FIG. 1. Distribution of elements in topsoil and river sediments in different districts of
PanevéZys (A —the Old town district with “Ekranas” TV-tubes plant, metal processing
plants “Metalistas” and “PanevéZio ketus”; B — PuSalotas district with plant of precise
mechanics, plant of cables and plant of autocompressors)

Due to change of physical-chemical parameters of environment part of elements-
contaminants accumulated in topsoil can migrate to deeper soil horizons, reach the
groundwater and accumulate in dug wells. The other part of them together with surface
runoff can find themselves either in untidy dug wells or in NevéZis. According to
Radzeviius et al. (1995) Nevézis sediments are affected by technogenous pollution.
Toxic elements accumulate in water sediments reaching dangerous to biota
concentration level.

In Nevézis sediments 3 main associations have been distinguished: 1)Zn, Ce, La,
Sr, Ba, Pb, Y (the main source - TV-tubes plant “Ekranas™), 2)Mo, Cu, Sn, Ag and P
(related with organic matter content, main sources of Cu and Sn are electrical
engineering plants), 3)Cr, Ni and Nb (Cr and Ni are typical contaminants emitted in
galvanic shops of metal processing plants, especially downstream from “Metalistas™.
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FIG. 2. Distribution of elements and total contamination index in topsoil of metal processing plant
“Metalistas” (1 — galvanic shop, 2 — ventilator site, 3 — casting shop)
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FIG. 3. Distribution of total contamination index in topsoil
of motor transport enterprise “Atra”

The accumulating associations in different media of PanevéZys are rather similar
and indicate that Pb and Zn are the main pollutants of the town (TABLE 3). For main
contaminants the accumulation level both in Nevézis and in dug wells sediments is
greater than in topsoil. The greatest accumulation of Pb, Sr, Ba, Ag and V is observed in
river sediments while the greatest content of other elements is in dug wells sediments.
This must be due to great sorption capacity of fine mud in wells and alkaline barrier
forming there. The infiltration of pollutants to dug wells is small as they are well
protected by the thick aeration zone. They get to the wells mainly with surface runoff,
therefore good care should be taken of them. Though heavy metal concentration in
water of dug wells usually does not exceed the standard norms for water consuming
HN-48-1994 (1994) but the increase of acidity can cause water pollution problems.
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Table 3
Accumulating asseciations and comparison of element accumulation level in
different media PaneveZys

In topsoil In Nevézis In dug wells Ele- Accumulation level
sediments sediments ments
Ele- CC | Ele- CcC Ele- CcC In topsoil | In Nevézis | In dug wells
ments ments ments sediments sediments

Pb 2,09| Pb 19,08 | Zn 10,14 Zn 1,69 4,61 10,14
Zn 1,69} Zn 4,61 Pb 6,99 Cu 1,63 2,89 4,64
Cu 1,63 Sr 3,85 Cu 4,64 Pb 2,09 19,08 6,99
Ni L,55| Cu 2,89 Ni 2,12 Cr 1,22 1,42 2,08
Ba 1,40 Ag 2,18 Cr 2,08 Ni 1,55 1,93 2,12
Sn 1,36 { Ni 1,93 Mo 1,94 Co 1,19 1,43 1,65
Mn 1,34| Ba 1,88 Sn 1,78 Mo 1,25 1,13 1,94
Mo 1,25 \% 1,43 Mn 1,67 Sn 1,36 1,37 1,78

Sr 1,251 Co 1,43 Co 1,65 Ag 1,23 2,18 1,43
Ag 1,23 Cr 1,42 Ba 1,54 Mn 1,34 0,80 1,67
Cr 1,22 Sn 1,37 Ag 1,43 Ba 1,40 1,88 1,54
Co 1,197 Mo 1,13 Sr 1,39 Sr 1,25 3,85 1,39

U 1,13 B 1,08 B 1,30 V 0,91 1,43 0,70

B 1,07 Mn 0,80 U 0,96 B 1,07 1,08 1,30

v 0,91 As 0,79 As 0,85 0,79
As 0,85 A% 0,70 8] 1,13 0,96

Notes: CC - median values of concentration coefficients. For calculation of
concentration coefficients in topsoil and in dug wells' sediments the background values
in topsoil were used, while in NeveZis sediments - the local background values in river

sediments.

Conclusions
1.Topsoil geochemical mapping enables to find out the main sources of pollution
in the urbanised territories. Investigation of additional sampling media (river sediments,
dug wells water and sediments) helps to find out the ways of further migration of the
elements and their danger to biota.
2.Geochemical investigations of Panevézys have shown that the greatest
contamination is in industrial districts of the town while housing districts are not
dangerously polluted. The main contamination sources in urbanised territories are metal
processing enterprises with metal casting and other high temperature processes,
~ electrochemical technologies. They form multielement anomalies of ferrous and non-
ferrous metals with heavy contamination in topsoil. Transport enterprises are also
important but not such intensive pollution sources. They are usually beavily
contaminated by oil products. Other kind of activity (food industry, energetics) causes
less dangerous contamination.
3.Geochemical investigations in PanevéZys have shown that there is intensive
migration of pollutants with surface runoff and sewers to NevéZis river and
accumulation in its sediments. Accumulation of pollutants in well sediments is also
observed, though in water the allowable limits are not exceeded. Similarity between
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paragenetic and accumulating associations in topsoil and river sediments indicates that
the main pollution sources can be traced even in river sediments (Pb-Sr-Ba association
formed by “Ekranas” plant).

4.According to geochemical investigations in PanevéZys the pollutants get into
water and sediments of dug wells mainly through surface runoff and are sorbed by the
sediments. Though their concentration in water usually does not exceed the standard
norms good care should be taken of them.
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SAPROPELA PLUSMAS MODELESANA
MODELLING OF SAPROPEL FLOW
AIVARS KAKITIS, Mg, ing.

Mehanikas institots, Latvijas Lauksaimmiecibas universitate
J.Cakstes bulv. 5, Jelgava, Latvija, LV - 3001

ABSTRACT. The most important problem for sapropel extraction by means of pumping
systems is the reduction of energy costs for the transportation of pure humidity sapropel
in pipelines. The main parameters, which create energy losses in the flow, are: plastic
viscosity M, and boundary shearing stress 1, The article presents results of
mathematical modelling of pure sapropel flow. An equation is worked out which

describes changes of shear stress in dependence of shear rate in the pure sapropel flow.

The equation can be used for modelling different non-Newtonian plastic fluids with non-

linear flow curves. The equation gives good accordance between theory and results of
the experiment. Coefficient of determination reaches value R?=0.92-0.98
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The equation worked out for calculating of sapropel flow gi\}es good accordance
with experiment, R>=0.97. It can be used for calculating of non-Newtonian flows.
Key words: sapropel, sludge, non-Newtonian fluid, viscosity and thixotropy.

1. Ievads

Galvends sapropela atradnes Latvija ir aizaugudos (eitrofos) ezeros. Saja
gadijuma sapropela ieguve vienlaicigi ir ezera restawrdcijas pasakums, kam jauzlabo
vides kvalitate. leguves projekté8ana veicama individudli - atbilsto$i katra ezera
Ipatnibdm un vides aizsardzibas noteikumu prasibam. Sapropela reologisko un fizikélo
Ipasibu izpete un ta iegulu (atradpu) raksturojums layj pielietot noteiktus principus, kuri
izmantojami ieguves iekartu projektefana un izvéls. Lai iegiitu maksimalu ekonomisko
efektu, sapropela ieguves iekartam janodrofina minimals energijas patérip$ masas
ieguvé un tdlaka izmantofana. Viens no energgtiski ietilpigakiem iegiitd sapropela
pirmapstrades procesiem ir td atlidenoSana. Sapropela atlidenoSanas pakape ir atkariga
no ta talakas izmanto$anas un daudzos gadijumos nav nepiecie$ama, ja masa tiek iegiita
dabigd mitruma3, nesajaucot ar papildus idens daudzumu. Organiska sapropela dabigais
mitrums ieguld svarstds no 75-95% atkariba no organiskas vielas satura masa.

Dabiga mitruma sapropeja ieguvei var izmantot gan konteineru metodi, gan
stiknus. Vairakas $adas iekéartas ir izstradatas LLU Lauksaimniecibas ma$inu mehénikas
zinatniskaja laboratorija. Sapropela transport€$anai no iegulas uz kratuvi ezera krasta
&rti izmantot caurulvadus, tadu dabiga mitruma sapropela plisma rada lielus berzes
zudumus pa caurulvada garumu, padarot sistému ekonomiski neizdevigu. Berzes
zudumus iesp&jams ieverojami samazinat, veidojot mazviskozu robeZslini uz
caurulvada iekSgjas sienipas [1]. Lai varétu veikt §adu iekartu aprékinus, nepiecieS§ams
zinat dabiga mitruma sapropela reologiskas ipasibas un ta pliismas likumsakaribas.

Galvenie faktori, kas nosaka energijas zudumus sapropela deformacija, ir masas
plastiskd viskozitate g, un bides robeZspriegums 1. Sis Ipasibas un pliismas
likumsakaribas ir labi izpétitas sapropela-tidens $kidumiem ar mitruma saturu 96-99 %
[2]. Tas izskaidrojams ar to, ka sapropela ieguvei plasi tika lietoti zemessiic&ji, kuru
normélas darbibas nodro$ind$anai dabiga mitruma sapropelis tika atSkaidits ar Gdeni
attieciba - [:4 lidz 1:25, atkaribd no organiskés vielas satura masa. Zemessiicgju
izmanto8ana sapropela ieguvei pasreiz nav ekonomiski izdeviga, jo nepiecieSami lieli
nos&dlauki sapropela atddenoSanai, kuru izbive ir darga.

Atskaidita sapropela pliismu aprékiniem par pamatu tiek npemts Bingama
vienadojums, kur§ nodro§ina pietiekamu precizitati caurulvadu un iekartu projekté§anai
[2]:

du
T=T,+ M1, -6—Z—y~, _ )

kur 7 - bides robeZspriegums, Pa;
Hp - plastiska viskozitate, Pa.s;

du/dy - atruma gradients, st
Bingama vienddojums apraksta tadu nepiitona Skidrumu deformaciju, kuriem

nepiemit tiksotropija, t.i., to plastiska viskozitate un bides robeZspriegums nemainas
atkariba no deformacijas laika.

2. Sapropela reologiskais modelis
Dabiga mitruma sapropela reologisko Ipasibu pétfjumi parddija, ka ta plastiska
viskozitate 1, un bides robeispriegums 7 ir atkarigi no deformacijas laika un atruma
gradienta du/dy [3]. Deformacijas sdkuma, kad materiala struktlira nav izjaukta, tas
izrada lieldku pretestibu deformacijai. Dabiga mitruma sapropelis p&c savas uzbiives
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atbilst gelam. Deformacijas rezultata gela struktiira tiek izjaukta un tas parver§as sola.
Notiek atgriezeniska izotermiska pareja, kura izpau¥as ki tiksotropija [4]. Péc
deformacijas nogem3anas struktiira pamazam atjaunojas. T3 rezultata dabiga mitruma
sapropela tec€Sanas Iikne ir nelinedra (1. att., Iikne ). Pétijumu mérkis - atrast dabiga
mitruma sapropela tecd§anas liknei atbilsto$u vienadojumu un 13 koeficientus.

P
e
& @
o v
.: g
R
8 3
2
o w
e a
/’,//
//‘
~ b
.

Atruma gradients, du/dy
Velocity gradient, du/dy

1. att. TecéSanas liknes dazadiem Skidrumiem:
a - Niitona (istajiem) Skidrumiem; b, ¢ - Ostvalda de Veila; d - Bingama plastiskiem Skidrumiem; e, f -
tiksotropiem un reopektiskiem Skidrumiem.

Fig. 1. Flow curves for different fluids:
a - Newtonian; b, ¢ - Ostwald de Waele; d - Bingham plastic fluids, e, f- nonlinear plastics.

Neniitona $kidrumu plismu att€loSanai izstradati daudzi empiriski vienadojumi.
Pseidoplastisko Skidrumu (poliméru kidumu) kustibu (liknes b, ¢) att€lo Ostvalda de
Veila (Ostwald de Waele) empirisks vienadojums [5]:
t=K-y",

(2)
kur K - konsistences raditajs;

n - nelinearitates koeficients.
Plastiskie (pastveida) Skidrumi un suspensijas, pie kuriem pieder ari dabiga mitruma
sapropelis, sak tecgt tikai tad, ja tiek parsniegta bides robezsprieguma vértiba 7. Idedla
plastiska Skidruma tecéSanu apraksta Bingama vienadojums (1) (1. att. likne d).
Tadu praksé lelakoties sastopami plastiskie Skidrumi, kuru tec&Sanas liknes ir
nelinearas (1. att. liknes e, f). Lai aprakstitu $adu Skidrumu kustibu, izstradati daudzi
empiriski vienadojumi. Pla§ak pazistami $adi vienadojumi [5,6]:

Balkli-HerSela (Bulkley-Herschel): t=7,+K-y", 3)
Kesona (Casson): 7 =0 +(py - ;'/)”2 , 4
58
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Sulmana (Jeknvf) =7y +K-y", %)

luO —;uoo (6)

Krossa (Cross) U=, +1~—————],
o 1+ (k)"

kur ¥ - atruma gradients;
Hx - plastiska viskozitate péc Kesona;
7x - bides robeZspriegums péc Kesona;
Mo, Mo - vislieldkd un vismazaka plastiska viskozitate;
m, n - nelinearitates koeficienti.

Vienadojumos (2), (3) un (5) plismas nelinearas paradibas tiek att€lotas, nemot
par pamatu Niitona vai Bingama vienddojumus un nelinearizgjot tos ar dazadu
kapinataju palidzibu. Sajos vienddojumos tiek piepemts, ka » ir konstante, kuras vértiba
ir noteikta katram materislam. T3 ka run ¥ meérvienibas ir noteiktas, tad iegfistam, ka
K mérvienibai jamainas parejot no viena materiala uz citu.

Vienadojuma (4) visi locekli satur vienddu kapes raditdju, un tas ir korekts
attiectba uz mérvienibam. Tadu eksperimenti ar dabiga mitruma sapropeli paradija, ka
vienddojums (4) tikai loti aptuveni apraksta td pliistamibu. Dazadojot kapes raditdja
vértibu (vienadojums 5), iesp&jams panakt labaku sakritibu ar eksperimenta datiem, bet

.iegiita vienadojuma talaka izmantoSana plismu modeléSana ir ierobeZota, jo ta

integréSana noved pie sareZgitam izteiksmém un nelauj aprekinat pliismas &trumu un
caurpliidi.

Lidziga situdcija ir ar vienadojumu (6). Sis vienadojums satur parametrus 4, un
Mo, kur pp ir masas plastiska viskozitdte Skidrumam ar neizjauktu struktiiru
(deformacijas sakuma). Veicot sapropela reologisko Tpasibu pétijumus tika konstatsts,
ka preciza $1 parametra noteik$ana ir apgriitinata, jo deformacijas sakuma tas izmainas
loti strauji [3].
Analiz&jot eksperimentali iegiito daZada mitruma sapropela pliistamibas likpu raksturu
un salidzinot tds ar daZadiem plastisko Skidrumu tec8Sanas modeliem, tika iegiits
vienddojums, kur¥ labi apraksta dabiga mitruma sapropela tecgSanu un ir pietiekoSi
vienkarss.

Vienadojums iegiits, parveidojot Bingama vienadojumu (1). Lai izvairitos no
mérvienibu neatbilstibas, parveidojam vienddojumu (1) bezdimensionala forma, dalot
abas ta puses ar 7

Fooqy e 7
T Ty Ay
Lai ievértétu plastiskas viskozitates izmaigu atkaribd no dtruma gradienta un bides
robeZsprieguma izmainu, kapindm vienadojuma labas puses mainigo saskaitamo pakape
n un reizinam ar koeficientu :

d n
To T, dy
Izsakot spriegumus 7, ieglstam dabiga mitruma sapropela pliismas reologisko modeli:
d n
r=1,- 1+k(~‘—‘i’——zfj , ©)
T, dy
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legiitais vienadojums satur bezdimensiondlus koeficientus & un n, kuru vértibas mainis
atkaribd no sapropela sausnas un organiskas vielas satura.

Lai atrastu koeficientu £ un » vertibas un noteiktu vienddojuma 9 atbilstibu
redlai sapropela pliismai, tika veikta sérija dazada mitruma sapropela reologisko ipasibu
mérjjumu. Sapropela paraugu reologiskas ipaSibas noteiktas, izmantojot konusa-
plaksnes tipa reometru. Tika noteikta masas plastiskd viskozitite un deformacijas
robezspriegums, ki arl uznemta deformicijas spriegumu izmainas likne atkariba no
plismas atruma gradienta. Paraugiem izmantots dabiga mitruma sapropelis ar
organiskas vielas saturu sausna - 62 %, mitruma saturs - 90-96 %, temperatira - 18°C.

Izmantojot eksperimentdli iegiitds sapropela tec&$anas liknes, tika noteikti
koeficienti £ un n. Pétfjuma rezultati parddija, ka, izmantojot vienadojumu (9),
iespgjams panakt labu sakritibu ar eksperimenta rezultitiem. DaZadu mitrumu
sapropeliem determinacijas
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Atruma gradients, s™

Bides spriegumi, P

2. att. Dinamisko bides spriegumu izmaina atkariba no dtruma gradienta
Fig. 2. Changes of dynamic stress depending on velocity gradient.

koeficients svirstijas roberas R*=0.92-0.98. Pliistamibas likne atbilstoi vienadojumam
(9) sapropelim ar relativo mitrumu #=91.2 % un organiskas vielas saturu sausna 62%
paradita 2. att.

Izmantojot datorprogrammu SPSS, tika noteikti vienadojuma koeficientu #=2.66
un #»=0.43 vertibas. Plastiskds viskozitates (4,=0.11 Pa.s un sakotn&d bides
robeZsprieguma 7.;=42.8 Pa vértiba atbilst Skidrumam ar pilnigi izjauktu struktiiru, un
tas ir vismazakas vértibas.

d 0,43
H e u} (10)

=7, 1+2.66. 220
. ( .
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Determinacijas koeficients R’=0.98.
Lai vienadojumu (9) var&tu izmantot plismu aprékinaSanai caurujvados, no ta tika
izteikts Atruma gradients un veikta ieghita diferencialvienddojuma integréana:

du T, T
al——1, (1)

—ZJ:_W,UP@ 7"ao

Apald caurulvada bides spriegumus masa nosaka p&c formulas (pienemot, ka nenotiek
masas izslidéSana pa caurules sienipu) [7]:

r-Ap
T= , 12
Y (12)
kur r- attdlums no caurulvada centra lidz deform&jamajam masas slanim,
4p - spiediena kritums uz caurulvada posmu, / - posma garums.

Ievietojot vienadojumu (12) vienddojuma (11) un apzimgjot attdlumu starp Skidruma
elementarslanisSiem ka caurulvada radiusa izmaigu, dy=dr ieglistam:

du=J_T° n I’Ap ~1-dr.
"k-lupw \’21-1«,

(13)

Lai integréty vienddojumu (13), t3 vienkar§osanas labad apzimg&jam konstantos lielumus

T _ Ap 1 __ . v . . _ 1. —
==k, — 7=k, un —=m, ievietojot iegitos lielumus vienadojuma (13)
W 7 207, A n
iegiistam:

du =k, -7 =1)" - dr.
(14
Integr&jot vienadojumu (14) un izdarot algebriskus parveidojumus, ieglistam pliismas
atruma izmainu pa caurules §kérsgriezumu:

2 ) m+1 . m+l |
= 207, _ Ap-r ~1] - Ap R_1 . (15)
Ap-,upw(mH)‘k 207, 2.7,

Tegiitais vienddojums apraksta pliismas dtruma izmaipu pa caurulvada Skersgriezumu
dabiga mitruma sapropelim.

Lai izmantotu iegfito pliismas modeli praktiskiem caurulvadu aprékiniem, nepiecieSams
atrast caurpliides aprékina vienadojumu atbilsto§i iegiitajam pliismas modelim.
Caurpliidi Q varam aprékinat no vienddojuma (16) [7,8]:

~¥Q—=~!§- ‘jfzf(f)df, (16)

3
7R T, ¢

kur 7, - bides spriegumi uz caurujvada iek§€jas sienipas, pienemot, ka masas izslideSana
nenotiek, Pa;
f{t) - bides spriegumu izmaigas funkcija, f{t)=du/dy, ti. atbilst dtruma gradienta
izteiksmei iegiitaja pllismas reologiskaja model (vienadojums 11).
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Wowm®

Bides spriegumus uz caurujvada ieks€jas sieninas aprékina péc formulas [8]:
21

Ievietojot vienadojumus (11) un (17) vienddojuma (16) un parveidojot, iegiistam
caurpliides aprekina vienadojumu:

s (5 |
=22 (- Yede, s

Tw/"poo T

(17)

VienkarSoSanas labad apzimésim konstanto reizindtdju pirms integrala ar 5 un
kapinataju //n=m:

- R%gT_l)
p=2 T T (19)
TWlupao
Iegiistam:
O=bh _{rz(r—rw)’”dr_ (20)

Integr&jot iegilito vienadojumu (20) robeZas no 7 lidz 7, un izdarot algebriskus
parveidojumus, ieglstam plismas apr€kina vienadojumu dabiga mitruma sapropelim
apala caurulvada:

0= 7Rt (l—-l) [l A-m 2-A2(m+-A)} b

,upw-(3+m)-k”’ A _2+m~(2+m)(1+m)
Lielums A izsaka masas kustibas sakuma nosacijumus caurulvada:
217
©_ A )
R-Ap 22)

ja A>1, 0=0, 1.i. masas kustiba cauru]vada nenotiek,
ja A<1, >0, sdkas masas kustiba caurulvada.

Vienadojums (21) apraksta plastiska (pastveida) Skidruma caurpliidi pa apalu
caurujvadu atkariba no spiediena krituma A4dp uz caurulvada posmu. Iegiitais
vienadojums ir derigs strukturdlam (laminaram) pliismas reZimam.

Lai izdaritu vienddojuma (21) parbaudi, ievietojam m=lun #A=1, péc
algebriskiem parveidojumiem ieglistam Bukingema vienadojumu, kas apraksta Bingama
plastiska $kidruma caurpliidi apala caurulvada [5,7,8]:

4 0\
0K Ap l_g(zz coj+1(2z ’co) | )
8-, 3\R-Ap) 3\R-Ap

isto (Niitona) Skidrumu gadijuma 7p=0 un z,=7 iegiistam Puazeila vienddojumu [8].
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legiitais vienadojums, lidzigi ka Bukingema vienadojums (23), nav atrisindms
attieciba pret Ap, kas rada neértibas praktiskos aprékinos.

Lai noteiktu vienadojuma (21) atbilstibu realajai pliismai, tika izdarita sérija
eksperimentu, kuros noteicam dabiga mitruma sapropela caurpliidi atkariba no spiediena
krituma vz caurulvada posma garumu. Eksperimentos tika izmantots sapropelis ar
relattvo mitrumu #=92% un organiskas vielas satoru sausna 63%. M&rijjumi izdariti ar
daZada garuma un diametra caurulvadu posmiem.

Iegitie rezultati paradija labu teorétiski ieglito caurplides vértibu sakritibu ar
eksperimentilajam (3.att.). Determinacijas koeficients R*=0,97.

500 ~
450 Likne atbilstosi vienadojumam (21) ’

400 W‘ﬁ
/

350
300 - Likne atbilsto§i Bukingema vienddojumam _ﬁ

250
200
150
100
50
0

Caurpliide Qxl()e, m'/s

0 50 100 150 200
Spiediens p, kPa

3.att. Caurpliides izmaina atkaribd no spiediena krituma uz caurufvada posma garumu, Caurules
iek$&jais diametrs d=16 mm, garums {=1m, sapropela plastiska viskozitate p,,~0.75Pa.s, bides
robeZspriegums t.=135 Pa, m=3,45 un k=2,9.

Fig. 3. Changes of flow dependending on pressure drop. Inside diameter of pipe d=16 mm, lenght I=Im,
plastic viscosity [1,,=0.75Pa.s, boundary shear stress 1,=135 Pa, m=3,45 and k=2,9.

3. Secindjumi .

1. Izstradatais dabiga mitruma sapropela plismas modelis (vienadojums 9) nodrosina
labu sakritibu ar eksperimenta rezultatiem, determinacijas koeficients R2=O.98.

2. Bezdimensionalie koeficienti £ un » vienddojuma raksturo masas tiksotropiskas
ipa$ibas, masas reologiskie parametri (plastiskd viskozitate un bides
robeZspriegums) &rti nosakdmi no reogrammam.

3. Vienadojums (9) ir integrgjams, un tas dod iesp&ju ieglit plismas atrama un
caurpliides izteiksmes sapropela pliismu aprékindSanai caurulvados. Iegitais
caurpliides vienddojums (21) dod labu sakritibu ar eksperimenta rezultatiem, R’=
0.97. Tas var tikt izmantots nepiitona Skidrumu caurulvadu aprékinos, ieprieks
nosakot koeficientu £ un m vértibas.
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FIZIKALU PROCESU SKAITLISKA MODELESANA
PLANOS SLANOS

H.KALIS, LKANGRO*
Zellu 8, Riga, Latvija,
* Atbrivosanas aleja 76, Rézekne, Latvija, LV - 4600

ApakSzemes slapainas sistémas fizikilie parametri vertikdla virziend ir konstanti
lielumi, kuru vértibas mainas planos slanos ar lecieniem. Nemot véra sistémas kartaino
struktiiru, aprékinot fizikalos lielumus (temperatiiru, koncentraciju slanos), lieto dazada
tipa viduvéSanas [3] vai rezga metodes, izvéloties katra slani vismaz vienu reZga liniju
[1,2]. Lidz ar to iesp&jams samazinat risinamas problémas dimensitati: paraboliska vai
eliptiska tipa parciala diferencialvienadojuma vietd var risinat 1. un 2. kartas parasto
diferencalvienadojumu sistému. $is metodes ir tai¥pu metodes pamata. Svarigi ir péc
iespgjas samazinat parasto diferencialvienddojumu skaitu nepiecieS§amas precizitates
sasniegSanai.

Viduvé$anas rezultata katra slani rodas viens diferencidlvienadojums, bet rezga
metodg, lietojot integréSanu un interpoldciju vai galigo tilpumu elementus, vismaz viens
diferencialvienadojums (1.veida robeZnosacfjumu gadijuma) vai 3 vienadojumi (3.veida
robeZnosacijumu  gadijuma). Izrdddas, ka ar rezga metodi var iegit 2
diferencidlvienadojumu sist&mu, kuri jaintegré pa dazadu vidu saskares linijam, pie tam
precizitate ir augstaka nekd vienkarSai viduvéSanas metodei. Konstantu koeficientu
gadijuma ir iesp&jams iegit analitiskos atrisinajumus formulu veida.

1.Problemas formuléjums

BieZi vien fizikalie lielumi jaaprékina tikai uz pétama objekta virsmas. Tapat,
zavéjot dazadus materidlus, kuru biezums nav liels, pg&tot fizikalus procesus
(temperatiiru, koncentraciju), rodas nepiecieSamiba risinat paraboliska vai eliptiska tipa
parcidlos diferencialviendadojumus planos slagos, piemé&ram, z koordinates virziena. M&s
piepemsim, ka $ajos procesos siltuma izstaroSana nenotiek, bet siltuma apmainu ar
apkart&jo vidi raksturo 3. veida robeznosacijums forma

~ MBT /on)=a(T - T,), (1)
kur A,a,T, ir siltuma vadiSanas, apmaipas koeficienti un ar&jas vides temperatiira,

n —robeZvirsmas ar&jas normales vektors. Ja vide nav homogéna, tad uz dazadu vidu
saskares Iinijam ir sp&ka nepartrauktibas nosacijumi

[r]=]AleT /8m)|=0, (2)
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kur [f] ir funkcijas f l&ciens.

Apskatam parcialo diferencialvienadojumu forma

(20T | 6z)/ b6z —v,8T 1 6z = G(2),
3
viena slani O0<z</, kur labas puses funkcija G(z) var satwét ari parcidlos
atvasindjumus, pieméram, pc,07/0t— F(t,z) - nestacionaras siltumvadiSanas procesa
gadijuma, t-laiks (jabiit sakuma nosacfjumam 7'(0) = Ty(2)), — a(,w:r / ax)/ ox— F(x,z)-
stacionara siltumvadiSanas 2-dimensiju procesd ((x,z)-telpas koordinates)(jabut
robeZnosacijumiem x-ass virziend, ja slanis nav bezgaligi gar§), F - attiecigie siltuma
avoti.
RobeZnosacijumi (1) viena slapa gadijuma ir forma

2MOT 182) =y (T,, -T), (z=1) (4)
MoT/6z)=a,(T-T,) (z=0), )
kar o, wn T,,T, ir attiecigie siltuma apmainas koeficienti un argjas vides

temperatiras.
2. ReZga metode( v, = 0, bez konvektiva locekla).

Lai sastaditu diferenéu rezga vienadojumu punkta z =0, lietojot galigo tilpumu
elementu metodi[2], integré vienddojumu (3) pa z robeZds no z=0 lidz z=1/2.
Iegiistam integralo saglabasanas likumu segmenta [0,//2] forma

112

Wos =Wy = [G(2)dz, (6)

kur  W(z)=A8T/oz ir plismas funkcija, W,=W(0), W,;=W(l/2). Apzimgjot

temperatiru ar 7(z), T, =7(0), T, =T(l), integr&jot (3) robezds no z=1[/2 lidz

z €(0,0), izdalot iegiito izteiksmi ar A un integr&ottono z=0 lidz z =/, ieglst
L-T, =1L Wy5+B,

kur B =A" ]dz ]G(g)dg.

0 /2
Tapéc Wos = (A/IXT, - T) - (A/1)B,, )
No (5), (6) iegiistam 2-punktu §ablona diferentu vienadojumus punktd z =0 forma
(A/IXT, ~T) - ey (T, = T,) = R, ®
1/2 {
kur R =(/1)B + j G(z)dz=1"" [(I - 2)G(2)dz .
0 0

Seit divkarsa integral tiek mainita integracijas kartiba. Analogi ki ieprieks, integréjot
(3)no z=1/2 lidz z =1, ieglistam integralo saglabasanas likumu segmenta [//2,/]:

)
W ~Wys = [G)dz, W, =W(0). ©)

112
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Tad integr&jot (3) no z=1/2 lidz ze(0,/), izdalot ar A, integréjot no z=0 lidz
z =1, ieglistam (7) un no (4), (9) seko 2- punktu $ablona diferendu vienddojumi punkta
z=1[:

(T, ~T,) —(A/IXT, ~T) = R,, (10)

! !
kur R, =~(1/D)B,+ [G(z)dz =1 [2G(z)dz .

172 0
Ja funkcija G(z) biitu zinama, tad diferendu vienadojumi (8), (10) bitu precizi un no
tiem viegli iegiit nezinamas vértibas 7, 7, forma

T = i.[zjﬂ(i}al + 0«’10‘2) + —?—%Taz _%(Rl +R,)- ale}

T, =—l“[“/}‘alTa1 + 7;2(‘/}“2 "‘al“z) _%—(Rl + Rz)—ale]’

A= %(afl +a2)+ a0, # 0.

Integralu R, R, aproksimacijai formulas (8), (10) lietosim kvadrattiru formulas ar
svariem ([ -z),z, kuras iegiist ar nenoteikto koeficientu metodi 2 fiksétu mezglu
punktu z=0,z=/ gadijuma:

1 1 " o~
R =" j (I -2)G(z)dz =1 j VyG(y)dy = I[AOG(O) + 4G +({1/20G, (»)C, ]

L =0°GI%y*, y=1-z/1,4,, 4,C, ir nenoteiktie koeficienti, kurus
nosaka, integr§jot pakapju funkcijas G(y)=1;y. leglistam 2 linearu algebrisku
vienadojumu sist€ému

kur O<)~/<1, G

>

1/2=A+ A4
{1/3 =4
no kurienes 4, =1/6, A4 =1/3.
Integr&jot G(y) = y°, ieglist 1/4= 4, +C,, nokurienes C, =~1/12.
levérojot, ka G, =1 ?‘(azG/(?z2 ), ieglistam

R =(/3)G, +(/6)G, ++(m),
kur r(n)=—(?1240°G(n)/3, ne(©,]), G =G(0), G,=G(). (1)
Analogi

! i
R, =1" [zG(z)dz = [yG(y)dy(y =2/1)
0 [4]

un R, =(/6)G, +{/3)G, +r(n). (12)
Atmetot atlikuma loceklus r(n)=O(’), ieglistam tuvinatos algoritmus. No
vienadojumu sistémas (8), (10) var izslégt mainigos G, G, . Atdalot no G(z) funkciju

F, kuru iespGams integrét analttiski (ti, G= G-F, kur G ir atbilstoda
diferencializteiksme), iegiist
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G, =62/ )T, ~T)~ (4, I1XT, - T,,) ~ ar, [IXT,, ~T,)+ 1, (6)
G, =64/ P (T, ~T) + Qe I, ~T,,) + by 1 INT, ~T)+ L), (13)
kur I()=1" 1](41 ~62)Fdz, L) =1 lj(éz ~20)Fdsz.
Ieglistam divuoparasto diferenciélvienédc:i umu sistémas:
1) nestaciondra gadijuma
pe, T (6) =G, (),
pe, Ty (t) = G, (1), (14)
LO=10), LO)=7,0) (=dr/d)
2) staciondra gadijuma
I, () = G,(x),

" _ (15)

AT, (x)=G,(x), (T"=dT/dx*).
Vienadojumu (15) viennozimigai atrisinaSanai jiuzdod robeZnosacijumi fikséta
segmenta x €[0,L] galapunktos, pieméram, forma

AT (0)= oy (T,(0)~Tp), AT, (L) =, (T ~ Ty(L),

kur oy, un T; T,, ir siltuma apmainas koeficienti un atbilsto§as argjas vides

temperatiras.

Ja gribam precizét tuvindto atrisingjumu un iegtit to ari slana iekSpusg, tad var
konstruét vél 3-punktu Sablona diferenéu vienadojumu punkta z=7/2. Tad, apziméjot
ar I, =T(0), T,=T7(/2), T,=T(), iegist §adus diferentu vienddojumus:

112

QA/IXT, -T) - o (T, - T,) = 2/1) | [—-z) G(z)dz,

112

12
QA/IXT, -2, +T) = { j 2G(z)dz + j(l z)G(z)dsz (16)

0, (T, =Ty~ (A/IXT, ~T,) == j (z ——)G(z)dz
I /2
Izskaitlojot integrajus ar kvadratiiru formulam ka iepriek§ un atmetot atlikuma loceklus
PN i</}
96 oz’

64 1
=—7(4T2 -37T, —T3)+~(— Ta, (T, ~ Ty) + 0y (T, = T))+ 1, (),

0 <n <!, vienadojumu sist8mas (13) vietd iegiistam sisteému

G, =20, 21, + 1)+ 2@ (T ~T) - u T T+ LO, A7)

63 =_17(4T2 -1 -—3]’3)'{";("'&’1(7} =T,)+ 7o, (T, "‘Ta))'*'IB(t)’
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12 !
1= l—lz—[ (71 -182)Fdz + [(62- SI)FdzJ,
0

112

112 !
kur I =—12— J.(122—21)Fdz+ I(lOl—l2z)Fdzj!,
l LO /2
1 112 l
I =25 j(z—sz)Fdz+ I(lSz—lll)FdzJ-
] 1/2

Tagad iegustam §adas 3 parasto diferencialvienfdojumu sistémas:
1) nestacionari gadijuma

pe, 1 (1) = G (D),

pe, T, =G, (),

pe,13(0) = Gy (), (18)
L0)=T,(0), T,(0)=T,(1/2), T,(O)=T,(U);

2) stacionara gadfjuma

T, (%)= G, (®),
2T, (x)=Giy(x),

) (19)
— AT, (x) =G, (x).

3. ReZga metode( v, # 0 ,ar konvektivo locekli)

Talak apskatam parciglo diferencialvienadojumu (3) ar konvektivo locekli ( v, #0), v,-
vielas parneses atrums, v,=const.
Lai sastaditu diferen¢u vienadojumus, parrakstam vienadojumu (3) passaistitd forma
&e(2)ABT 1 62)/ 6z = G(z) (20)
kur e(z) =exp(-v,(z—b)/ A1), b=const.
é(z) =e(2)G(z).
Talak, sastidot 2 parasto diferencialvienadojumu sistému analogi ieprieksejam,
iegistam visparinatu plismas funkciju
W(z) = Ae(2)0T | oz
un vienddojuma (8) vieta iegiistam [1]
(A/Dg(BYT, ~T) (L, ~T,) = R, @D

kur
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g(B) = Blexp(B)-1)",
vl
ﬁ - ﬂ, b b 0;

, exp(ﬁ(l - —ji)) -1

R = j(l—l"lg(ﬁ)fexp(ﬁg/l)dg]é(z)dz:I exp(f) -1

G(2)dz.

Analogi vienadojuma (10) vieta ieglistam
,(I,, ~T,) = (A/Dg(-A)T, ~T)) = R,, (22)

/

kur b=, R, = J‘(l—z-‘g(—ﬁ) jeXp(ﬁ(;_l)/Z)ngé(z)dz= | ! :’g{;ﬁ; /) D62y

Robezgadijuma, kad f — 0 iegiistam integralus R,, R, vienadojumos (8), (10).
Ieverojot, ka G(z) = é(z) - F(t,z), é(z) = pc,0T /0t un pielietojot kvadratiiru
formulas ar attiecigajiem svariem, ieglistam

exp(ﬁ(l——j—))—l
F(t,z)dz
exp(f) -1 (23)

R, =1g,BG, +1G, ()G, +1, (- 22 Dy,
)

8*G(n)

dz? . ’

8*G(n)
oz’

g,(A)=p(1-2(B) &) = %

R =1g,(B)G, +12,(B)G, +r(m) - |

r,=0.5 g,(8)

¥y 20.513 g4(—ﬂ) ’ 776(0:[)3

kur 2,(B) = F2(- A+ B12)g(B)) g2<0)=-;-,

g, (B) = - (-1~ B/2)g(D) 2, (0) =-§,

g.(B) =2~ F-2- B2 16)g(B)) g4<0>=—-113,

£.(B)=g.(B)—2g,(B),
g,(B)=g,(B)-g,(B)

Maziem argumentiem J izskaitlojot §Ts funkcijas, ir jalieto §adi izvirzijumi Teilora
rinda:
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YL D PR G
gB)=1-2f+f -+ 0[5}

0 N NS ST 5
s =5 PP +o(p°)

N YR TR ‘
&P =P 0P an? +0(8")

11 1 . 1 .
S B —— 10
372" 70" e’ (6°)

1.1 3
2.(B)= 12+60/3+0(/5’)

Funkcijas g,g,,8,,g; ir monotoni dilstogas pozitivas un tiecas uz 0, ja f —oc , bez
tam g(~o«)=+o, gi(-x)=1,g,(~x)=1/2, g,(~)=1/2. Funkcija g, ir
monotoni augosa, negativa, g,(-o«)=-1/6, g,(<)=0. RobeZgadijuma, kad # — 0,
no (23) seko formulas (11), (12). Atmetot atlikuma loceklus r(7)=0O(>) no

vienadojumu sistémas (21), (22) var izslégt mainigos 51 , 52 forma (13):

C71 =_i‘['"a1g3(",3)(T1 =T )~ a,8,(BUT,, —T,) +(A1IXT, "'Tl)gl(ﬂ)]+

g:(f) =

e ALO-8 AL

G, = [t g. AT, ~ T+ gy (AT ~T3) - (U E =Ty ()
e (ALO -2, -HLO) (24)
A=1(g,-B)gs(B)— 22 B)g(B)=1[(8) 05 -8, (/)] = Z{IIE L Lo O(,Bs)il

GXP(/?(I—E)]%
_ l _ floexp(- /D)
L) = Oj - F(t,2)dz, I,(f)= Oj e g) F(t,z)dz

Lidz ar to ieglistam divu parasto diferencidlvienadojumu sistému forma (14), (15). Ja
v, = 8 =0, tad iegiist sakaribas (13).
4. Viduv&sanas metode. (v, = 0)

Ar viduv&$anas metodi [3], ievedot viduvjo temperatiru T = IIT(z)dz un integréjot
vienéciojumu (3) (v, = 0) robezas no 0 Iidz ] ar robeinosac’fjlnnierﬁl (4), (5) iegiist
/ _
(o IXTs = 1)~ (o 1T, ~T,0) =[G
0
(25) Viduvasanas vienkar§aka variantd, pienemot, ka T, =7, =T , iegfist vienu parasto

diferencialvienadojumu pret vidgjo vértibu T :
1) nestacionara gadijuma
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pe, T(t) = (@, / IXT,, - T (@) - (& I DT (@) - Toy) + 1),
1! = dTr
1) =7 j F2)z, 10)=—",

1
TO)=T, =1 [Ty
0
2) stacionard gadijuma
—AT"(x) = G(x) + I(x),

T"(x)=d*T /dx*.
!
Seit G(u)=(a, /IXT,, ~T W) — (e, I DT @)~T,),u=t;u=1x,T(x)= % j F(x,z)dz.
0

Precizgjot viduvéSanas metodi, z-virziena var izveleties parabolisku temperatiiras
sadalfjumu [3]
T(z)=T +5((z/1)* =0.5)+y((z/1)* -1/3) (26)
kur 8,y ir nezinamas mainigd x vai ¢ funkcijas.
No robezZnosacijumiem (4), (5) seko, ka

(A1) = oy (T; - T,)

AN +2y) =, (T, ~T),

kur T=T-6/2-y/3,T,=T+5/2+2/3)y.
Taka y=3(T +T,-2T), 5 = 6T -4T, - 2T,,
tad ieglistam 2 algebriskus vienddojumus funkciju 7; un 7, noteikSanai:
(AIDET -4, ~2T) =G, -T,) o
(A/I(-6T +2T; +4T;) =, (T,, = T3). :
No (27) atrod:
1| =, 1272 6105 20,17,
T, = [T( el 1( @)~ —ZZ——Z—J
1 12/12 6l _20AT,
T T( 1) 2 2( el *
A l
121 4/1
A= 12 (oc1 +o,)+ .

Ievietojot §is vértibas v1enad03uma (25), iegiistam parasto diferencidlvienadojumu
vidgjas temperatiiras T noteikSanai
1) nestaciondra gadfjuma
pe, T =G )+ 10),
2) stacionara gadijuma
—AT"() =G (x) + I(x),
kur G = (o /KTy = T) = (o0 /(T =)
No (26) seko, ka, piemé&ram,
T(z=1/2)=T-1/12=1.5T -0.25(7, - T,)

5. Viduvésanas metode (v, # 0).
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Viduvesanas metodi var pielietot arf vienddojumam (3) ar konvektivo locekli, parrakstot
to forma (20), kur b =1/2. Tad p&c (20) integrésanas iegist

I
XD~ 2@ /1Ny ~Ty) = exp(B1 2Xen /)T, ~T) =1 fexp(=(z ~ 1)/ G (a)es
0

P&c integrala vidgjas vértibas teorémas seko, ka

1 ! !
7 Jexp(-(z - ) D6@E =G fexp(-fta -2/ 1y = Gen) Zsh(B12), ne (D)

Pienemot, ka G(77) =G , iegiistam analogu diferencialvienadojumu (25), kur 7; un 7,
var aprékinat no (26), (27), t.i.,

G =g(B)e,/ IXT,, - T) — g(~P)ey / INT ~T,y) .
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AJITOPUTM HOCTPOEHMA KIACCUPUKATIMOHHDBIX
IIPABILX

JIMUTPVI KATIVIITHVIKOB

MeToasl WHIYIMPOBAHWA KOHIIENIMI omucaHME Ha OCHOBe oOydJaromeil
BBIOOPKY JOKA3aIM CBOIO IIPHMEHUMOCTh ITPY PEINEHMH NPOGIeMb] U3BICUEHU 3HAHMIA
B 3a/1a4aX KOHCTPYHPOBaHMSA IKCTIEPTHRIX cucTeM. CeMeHCTBO CHUCTEM, OCHOBAHHbIX Ha
ID3 [Quinlan, 1979], pemaet npo6iaeMy u3BIeHeHNs 3HAHMI 0COOEHHO YCIIEIMHO. JTOT
6a30BBIA AITOPHTM IO3BOJIAET HAXOMUTH TAKHE ONHCAHUA, KOTOPBIE INPEBOCKOIHO
XapaKTepu3yoT obyuaronyyio BHIOOPKY. TeM He MeHee B NPUIOKCHHM K PealbHHIM
3amadaM TpeOyeTcs TaKoM IOIXOH, IPH KOTOPOM MOMKHO ONEPHPOBATH C TOYHHIMU
JAHHBIMH, & TAKKE ¢ HeIETKUMY JaHHEIMH.

B pa6ote MOauQUIUPYIOTCS M COBMEIIAIOTCS IipuHMIs ajropurma ID3 u anropurma
«Kopay [borrapz, 1967].

Amropurm «Kopay» pemnaer 3amady dopMmupoBaHHMs 060OINEHHBIX TOHATHIH.
PemeHyie 3324y OCHOBLIBASTCA HA JABYX IpOIenypax - o0ydeHue U 3K3aMeH, KOTOpEIS
IIOBTOPSIOTCA B Tpollecce OOyUeHHs HECKONBKO pas. B mpouexype oOywemud
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HCHOJB3YIOTCA IBEe BRIOOPKY, NIepBas U3 KOTOPBIX COMEPIKUT UPHMEPHI, OTHOCHITHECH K
HHTepecyromeMy 0000IMEHHOMY IIOHATHXO, 4 BTOopas - KOHTpIpuMepsl B pesynsrare
o0ygeHusi CTPOMTCA HEKOTOpOe pelaromee IPaBHJIO, KOTOpoe manusi Jroboro
KOHKpETHOI'O IpuMepa JODKHO YKa3pIBaTh Ha IPHHAMICIKHOCTh K HHTepeCcyronIeMy Hac
00001IEHHOMY TIOHATHIO.

Momuduxamus anmropurMma «Kopay mosBoisieT u30aBUTCA OT 32BHCHMOCTH OT
KOHKPETHBIX O0BEKTOB M YBETHYHTH NIPOCTPAHCTBO HAXOXKACHUS IIPABHIL.

OcuopHO# npuaLEI anroputMa ID3 cOCTOUT B TOM, YTO allTOPUTM MHIYHHPYET
JIepeBo pelNeHmi, MCXONd W3 3HAYEHHH MApaMEeTpOB WM 00ydaromedl BBIGOPKH.
Iprveps! (unu oOy4aromas BEIOOpKa) COCTOAT M3 KaccoB ¥ atpubyToB. Kiaccsl - 310
peleHus, IpUHUMAEMble 3KCTIEPTOM, a aTpUOYTHl - 3TO XapaKTepHCTHKM IPHMEpOB,
KOTOpBIE OKCIIePT HCTIONB3yeT I IONydeHus pemesws. MHpymmapyerca Hepeso
PeIIeHNi, HCXOAS U3 SHTPOIHMH aTpulyra.

Csa3p ¢ ID3 zaxwmouaerca B ToM, 9T0 ID3 MoMXer OBITH JOCTATOYHO JIETKO
MoaudIMpoBaH 1 paboTsl ¢ HEYSTKIMY JaHHBIME. B mponecce HHAYKUMU BO BpeMs
HIOCTPOEHHS JIMCTOBOM BEpHIMHLI fepeBa PelIeHUH PaccMaTpUBalOTCs Bee aTpUOyYTEI, a
SHTPONMS HUCIIONB3yeTCA UL BRIOopa aTpuOyTa, KOTOPEI HeoOXOOMMO HOMECTHTh B
IJAHHYI0O BEpIOWHY. ANTOPHTM  HCIONB3YeT OSHTPOIMIO U1 ONpelesicH¥s
HH(QOPMATHBHOCTH IENTBIX KOMIDIEKCOB TI0 OTHOLIECHHIO K OIpENeIEHHOMY Kilaccy, a He
OTHENBbHBIX aTpHOYTOB KakK 3T0 Jienanocs B [D3.

W3 amroputma «Kopa» 3auMCTBOBaH IIPHHIMAI ITOCTPOSHHSI KOMIUIEKCOB M
IOKPHITHH (KOHBIOHKIA aTpuOyTOB Ha3bIBACTCA KOMIUIEKCOM, 4 IU3BIOHKIHUA -
TOKPHITHEM), HO YCTpPaHEHA 32BUCHMOCTS 3TOTO METOZA OT KOHKPETHBIX 0OBEKTOB BO
BpeMs IIOWcKa. B alropuIMe pacIiHpeHO HPOCTPAHCTBO IIOMCKA ¢ LENbI0 BKIFOYCHHA
[PABIUI, KOTOPBIE HETOYHO COOTBETCTIBYIOT oOygarolel BhIGOpKE, TO €CTh MapaMeTpsl
SHTPOIMH U 3HAYHMOCTH, OICHHBAIOIIHE KaYeCTBO KOMITIEKCOB.

Pemarorue mpaBuila, KOTOPIE FEHEPHUPYIOTCS B Ipoliecce paboThl alulropUTMa,
JAOCTATOYHO TMpocTo uHTEpmperupyiorcd. [lomyuenHple mpaBumia MOryT He
Knaccuduuposats Bce 00BEKTH obOydaromel BHIOOpKM TOYHO, TeM HE MeEHee,
KIacCHUKAIMA HOBBIX OOBEKTOB IIPOM3BOJMTCA C AOCTATOYHOM TOYHOCTHIO.
Hcnonp3oBaHue KOMIUIEKCOB JUI TIOCTPOSHH - IOKPBITHI ITO3BOJNAET BCKpPHITH
3aKOHOMEPHOCTH, CYLIECTBYIONIMe MexX Iy o6beKxTamu obyyaromieli BHIOOPKH.
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BIOMASU ENERGIJA LAUKU VIDE

E. KRONBERGS, Dr. ing., vadogais p&tnieks
LLU Mehanikas institiits J.Cakstes bulv. 5, Jelgava, Latvija, LV — 3001
T.: 3713080674, F.: 3713027238

Abstract, The global trend in population growth let us forecast that population will
increase to 8500 millions by the year 2025. The main task for future development is
sustainable food production for growing population. At the same time fossil Suel
resources will decrease and we shall turn to renewable energy resources. The goal to
double amount of renewable energy consumption have been advanced in White Paper of
European Union - " Energy for the future: Renewable sources of energy” (1997). The
more significant part (74%) of renewable energy sources has been planned for Biomass
energy. Latvia on its way to European Union have the same tasks of Bioenergy
development as in White Paper of European Commission:" Biomass energy
technologies have preference in rural areas for different reasons:

© Biomass is the main product in everyday agricultural production.

e Increasing productivity of food production create the land reserves for
biomass, as energy source, production.

® Rural community has better understanding of environment protection
problems and necessity to prevent Global Climate Change.

e Biomass technologies can create alternative jobs within and outside
agriculture that is crucial to the health and sustainability of rural economy
development.

In the rural area open water systems (vivers and lakes) and wetlands also play an
important role in the functioning of the agricultural ecosystem. For ages lake
ecosystems have been acting as sinks for collecting organic and minerogenic matter
(Bjork, 1988). At the same time soil cultivation in the catchment area of natural open
water systems interacts with water flows. It has been stated that the intense land
cultivation over the last 100 years has led to irreversible charge flows (matter loss,
mainly alkaline metal cations) from agricultural soils by surface water flows. Matter
losses from agricultural areas may amount to more than one ton per hectare a year
(Ripl et al., 1994). Soil restitution by transport of matter opposite to water flow (sludge,
sediments, and compost) is recommended.

Leading to soil impoverishment and erosion, the organic residue removal from
the fields must be limited. The biomass quantity whose removal has no significant
impact on the carbon cycle varies from 20 to 50 %. Yearly production amount of cereal
straw in Latvia in 1997 was 850907 tons 1f 20% from total amount could be used for
energy production - 171 000 t straw it is equal to heat capacity of 57 000 t of oil. More
preferable are biomass usage technologies with minimal transport expenses:

o Development of mechanisation for technologies of straw and another plant material
briquetting and pelleting..

e .Constructed Reedbeds for Effluent Treatment is simplest and cheopest system for
disposing of domestic sewage for rural situations. At the same time Reedbeds are
the source of Biomass 20 -25 t per ha of dry matter annually.

o  Composting heat plants' technologies. The heating energy, obtained in the biomass
aerated composting process with temperature up to 50 °C can be used for different
purposes where the low temperature heat is accepted.
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. 1. Ievads

Paredzams, ka iedzivotaju skaits pasaulé sasniegs 8,5 miljardus 2025. gada.
Viena no lielakajam nepiecie§amam nakotnes izmainam ir ilgtspgjiga un paplasinata
partikas raZoSana ("Agenda 21").

Fosilie energijas resursi samazinds un nikomné nepieciefama pareja uz
atjaunojamiem energijas avotiem. Eiropas Kopienas Baltaja Grimata - "Energija
nakotnei: Atjaunojamie energijas avoti"(1997) izvirzits mérkis dubultot atjaunojamas
energijas izmantofanu lidz 2010. gadam. Biomasu energija tiek planota ka galvenais
(74%) atjaunojamas energijas avots. Lauku vidé biomasu izmanto$anas prioritatei ir
virkne priek$nosacijumu.

o DBiomasas ir ierastds lauksaimnieciskds raZoSanas produkts.

o Picaugosa raZiba augkopiba lauj dalu aramzemes izmantot biomasu audzéSanai
energijas ieguvei.

¢ Lauku sabiedribai ir labaka izpratne par dabas aizsardzibas problémiam un
nepiecieSamibu novérst Globalds klimata izmainas.

¢ Biomasu izmantoSanas tehnologijas lauj izveidot jaunas darba vietas laukos, tapéc
tas ir nozimigas ilgtsp&jigas lauku ekonomikas attistibai.

Valgja tidens sistémas (upes un ezeri), mitrdji un tidens pliismas augsné biitiski ietekmé

lauku ekosistémas attistibu. Ezeru ekosistémas gadsimtiem kalpo ka organiskds un

minerdlas vielas dalipu kolektori (S. Bjorks, 1988). Savukdrt intensiva augsnes
kultivacija tirumos, kas izvietoti ap val&ja Gidens sistémam, rada apstaklus, ka virstidenu
un gruntsiidenu pliismas aiznes no augsnes matérijas dalipas (vispirms baziskos
katjonus), kas var sasniegt pat tonnu no hektara gada (W.Ripls u. c., 1994). Lauku
ekosisteémas kvalitates uzlaboSanai rekomendé transportét ezeros un mitrdjos uzkrato
organisko un mineralo vielu masu (sedimentus, biomasu un kompostus) fidens plismam
pret§ja virziend un iestradadt augsné. Pieejamaka biomasa - salmi energijas ieguvei var
tikt izmantoti ne vairak par 20- 50% no ieglstama daudzuma, lai nepielautu augsnes

eroziju. No Latvija kopgja 1997. gadd iegiistama salmu daudzuma 855525 t (J.

KazZotnieks, 1998) 20% ir ekvivalenti 57000 t naftas degvielas. Ieteicamas biomasu

izmanto$anas tehnologijas, kurds transporta izmaksas ir minimalas.

e Mehanizétas tehnologijas salmu un citu augu materialu briketé$anai un granuléanai.
Augu briketes un granulas var konkurgt akmenogles siltuma ieguvei, tdm ir ap
divam tre§dalam no akmepoglu siltumsp&jas (r€kinot p&c tilpuma).

o FEzera niedru saknu pinuma ieguve un izmantoSana maksligu niedru audZu
veidoSanai, ko izmanto notekiidenu attiriSanai - seviSki nozimiga dzives
labiekartosanai laukos. Pildot attiriSanas funkciju, niedrajs nodro§ina ikgadgju
biomasas pieaugumu 20-25 t sausnas no ha .

e Kompostésanas siltuma izmantoSanas tehnologijas lauj ieghit siltumu ar temperatiiru
lidz 50°C, razot organisko mé&slojumu un oglskabo gazi - noderigas siltumnicas un
fermas.

T4 k& mineralmeslu raZoSanai ir liela energoietilpiba, tad biomasu izmantoSana

méslojuma ra¥oSanai lauku vid@ ir tikpat nozimiga, ka tieSai energijas ieguvei.

2. Materiali un metodes
Koksnes un kiidras izmantoSanai energijas ieguvé ir sena pieredze, tapec
apskatisim citas biomasas lauku ekosistémas, kuru izmantoSanas tehnologijas vl
jaattista. Tapat $aja apskatd nav specidli energijas ieguvei audzgtie augi (rapsis, karkli
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u. ¢.). lerobeZojamies ar biomasdm, kuras ik gadu jau ir lauku ekosistema, bet kuru
racionals izlietojums ir vél nepietickams. Salmi un nenoplautds zales masas jamin ka
izplatitakie v&l nepietiekami izmantotie biologiskie materidli laukos, jo bieZi vél
vérojama to dedzinaSana uz lauka (aizliegta, bet novérojama). Lai gan salmiem ir
samera augsta siltumspgja (14.4-15 MJ/kg), zemais to masas blivums (0.02-0,06 g/cm®)
un nepietiekamais mehanizacijas lidzeklu nodro$indjums ir galvenie §k&rsli racionalai
salmu izmantoSanai. Lauku ekosistémas (1. att.) liels Tpatsvars ir ne vien salmu (4 )
biomasam, bet mitrdjos un ezeru piekrastss ir plafas niedru (2 ) audzes, kuras paraug
ezeru seklumus un parveido tos par purviem. Niedres miisu tauta jau sen sapratigi izlieto
jumtu parklajumiem, siltumizolacijai majoklos, kd vieglu betonu pildvielu un ard
kompostu sastdvdalu. AiT §1 niedru biomasa, kura energetiski lidzvertiga salmiem, Vel
maz pieejama nepietickama tehmska nodro§indjuma del Tas blivams (0,02-0,06 g/cm’
sasmalcindtai un ap 0,12 g/em’ sakdrtotai kuli¥os) ir parak mazs, lai to transportétu
lielos apjomos un attalumos. Attistot biomasu izmantoSanu energijas ieguvei, jaatzime
galvend salmu un niedru biomasu priekdrociba - tas ir pieejamas jau izzavéta veida
(mitrums ~15%), labi uzglabajas, ja nav paklautas mitruma ietekmei. Restaurgjot ezeru
teritorijas, lielas rupes sagada niedru sakpu pinumi (3), kuri ki peldosi pakl3ji arvien
talak iestiepjas ezera. Lielakos v&jos saknu pinuma gabali atraujas no krasta un tiek
aizpiisti talak ezera un celo pa to. Vasard, kad ezeros tidens [imenis kritas, var notikt
§adu peldoSu niedru salu saknu saaugSana ar ezera nogul$nu (sedimentu) slani, kuru arf
dévé par sapropeli (1). Niedru sakgu pinuma blivums griiti nosakams, jo paraugam
janem lielaki gabali, bet piemé&rotu tehnisku Iidzeklu §im nolGkam nav. Tadu
novérojumi |ayj secmat ka vidéjais blivums sakpu pinwmam dabigos apstaklos ir
mazaks par 1000 kg/m® — respektivi, tas ir peldods, patelcotles tam, ka niedru saknés ir
ar gaisu pilditi dobumi. Iztekot Gidenim no sakgu pinuma pordm, tas klGst daudz
vieglaks, un blivums ir atkarigs no sakgu izZiSanas pakapes. Sapropelis, kas ir
kompleksas nogulsnes no organisko vielu atlickam kopa ar minerdhu dalinu nogulsnem
atrodams ar dabigo mitrumu 85 - 97%. Ta blivums parasti ir 1,02 - 1,04 g/cm Ta ir
pusskidra masa, kas griiti atdod Gideni. Jo organisko vielu saturs sapropeli ir augstaks, jo
lielaks ir tidens saturs taja (dabigos apstaklos).

1. att. Biomasas lauku ekosistéma
Fig. 1. Biomass in the rural ecosystem.
1 - sapropel, 2 - emergent vegetation (veeds), 3 - reeds’ rootfelt, 4 - straw biomass
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Aprakstito biomasu sekmigai izmanto§anai energijas ieguvei lauku vidé vai ari
to lietoSanai par mé&slojuma materidln nepiecieS§ama specialu mehanizicijas lidzeklu un
lietodanas tehnologiju izstrade, kur biitu iegiistama maksimald energija pie minimala tas
patéripa pa§d ieguves procesd. Veiktie eksperimentilie p&tijumi par stiebru materialu
kompaktéSanas Ipa$ibam vérsti uz briketéSanas iekartu un tehnologiju projektdianu.
Savukart niedru saknu biomasas un kompostu izmantoSanas ieteikumi iegiiti uz
informativu materialu analizes bazes.

3.Rezultati

Salmu un citu stiebru materialu izmantoSana siltuma energijas ra¥oSanai gan
centralas apkures, gan individualas m@jas jau notiek Eiropas Savienibas valstis. Danijai
Seit ir lielaka pieredze, ar kuru ta dalas ari Latvija. Patreiz jau notiek Saulaines
lauksaimniecibas skolas katlu majas rekonstrukcija, lai kurindtu to ar presétu salmu
kipam. Individualas saimniecibas varétu drizak bat salmu vai citu stiebraugu granulu vai
brikeSu raZotdjas un lietotdjas, jo to izmanto$and var lietot parastds mazds apkures
sistémas un nav nepiecieS§amas lielas platibas kurindma uzglabasanai. Eksperimentos ar
kvieSu salmu briketé¥anu noskaidrots, ka briketgjot energijas patSrip§ materiala
saspiefanai (lidz 160 Mpa) ir ~40 kJ/kg. Tacu tas krasi pieaug, ja materidlu karsé
briket&jot. Salmu 1 kg sakars&Sanai lidz 200°C nepiecieSama energija ir~360 kJ/kg. Ta
ir par kartu augstaka, neka nepiecieSama preséSand. Parasti kars€ briketgjamo materialu,
lai iegtitu blivikas briketes. Tadu eksperimentgjot ieguvam vidgjo brike$u blivumu 0,7
g/cm3 bez kars€ianas un tikai 0,8 g/cm3 ar karséSanu. Izdevas noskaidrot, ka daudz
svarigaka ir salmu sasmalcindSanas paképe lielaka blivuma iegBiSanai. Ja iepriek$€jos
eksperimentos salmu garums bija ~2 cm, tad sasmalcinaSana Iidz 1,5 mm izméram lava
iegit jau blivumu 1g/cm3 (ar karse§anu). Redzot, kada liela nozime ir smalcinasanai, ar
§adu (1,5 mm) smalkdku materialu tika veikti aukstds briket€Sanas p8tijumi, lietojot
piedevas - melasi un sapropeli. Iegiitie rezultati redzami 2. att.. Lietojot vairak par 9%
melases un 15% sapropela piedevu ieglistams brikesu blivums 1 g/om’® bez karsdianas.
Papildus nepiecie§ama energija salmu sasmalcinaSanai ir ~25 kJ/kg.

B 1.05-1.10
B 1.00-1.05
[ 0.95-1.00
& 0.90-0.95
B4 0.85-0.90
#0.80-0.85
0.75-0.80
00.70-0.75

Blivums, g/cm3

®0.65-0.70
2 0.60-0.65

2. att. Salmu auksta briketéSana.
Fig. 2. Cold briquetting of straw
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Sapropelis ki piedeva salmu briketd5and domats pelnu kuSanas temperatiiras
paaugstinaSanai. T3 optimalais kimiskais sastavs vél janosaka, bet zinams, ka kaolina
mali labi noder §im noliikam (Straw for Energy production, 1998). Sapropela kimisko
ipaftbu pladais diapazons da¥adas atradn@s neapSaubdmi Jaus izvéleties labako
briketeSanas piedevu. Salmu briketéSand iegiito pieredzi var pielietot niedru
briketéSanas tehnologiju izstrade. Aktuala klist jaunu mehanizicijas lidzeklu
projekteSana smalcinaSanas un briket8§anas procesiem. Sapropela ieguvi nelielos
apjomos iesp&jams realizét, pielietojot LLU patentus - Pat. LV-11752 un Pat. LV -
11753. Niedru sakyu pinuma sadaliSanai ieteicama LLU patent&ta siksnas griezgjierice
udenstllpem Pat. LV - 12155. 8ada biomasu ieguve mltrajos - niedru novaksana, to
sakpu pinuma sadaliSana un izvakSana un sapropela ieguve reizé ir ari ezeru
restawréSanas pasdkumi. Biomasu izmantofana energétikd un jau minétie ezeru
restauréSanas pasakumi sekmigak var risindties tad, ja tie tiek saistiti kopa ar citiem
vides kvalitdtes uzlaboSanas un ilgtsp&jigas eksistences nodrofina$anas pasdkumiem.
Eiropa un ASV jau aprobstas tehnologijas, kurds maksligas niedru audzes izmanto
notekiidepu attiriSanai (C. H. House, 1996). Latvija §im nolakam lietderigi var izmantot
ezeru restaurdSand iegilitos niedru sakpu pinuma pakldjus. Redzam, ka uz $ada
kompleksa risindjuma pamata iesp&ams restaurdt ezerus, samazinit vides piesarnoSanu
un uzlabot cilvéku dzives komfortu. Atrisinot sanitaro labiekartoSanu laukos, redlaka
klos arT lauku tOrisma attistiba Latvija. Biomasu energija ir iegiistama ne tikai, tas
sadedzinot kurtuvés. Aktiva kompostésana ar papildus ventiléSanu layj iegiit siltumu no
komposta lidz 50°C temperatiira, oglskdbo gizi un beigds ari vértigu organisko
meslojumu no kompost®tda materiala. Komposta gatavoSanai izejvielas ir
energoietilpigie stiebru materiali - salmi, niedres u. c. un pusskidrie organiskie materiali
~sapropelis un 3kidemasli. Sada kombinacija lauj iegiit nepieciefamo mitrumu, kurd ir
optimals mikroorganismu darbibai kompost&$ana. Lietderiga Seit ir arT mikrobiologisko
prepardtu izmanto$ana, kuri lauj samazinit komposteSanas ilgumu un uzlabo iegiita
organiskd méslojuma kvalitati. Aktiva kompostéSana iegiistamo siltumu visértak
izmantot siltumnicads vai ari fermas gridu apsildiSanai - vietds, kur tehnologiski
nepiecie§ama kompostu izmanto$ana vai uzglabasana.

4.Sledziens

1. Lauku vidé ieteicamas biomasu energijas izmantoSanas tehnologijas ar minimalam
transporta izmaksam.

2. Salmu briketeSana lielaka blivuma iegfiSanai. Salmu sasmalcina$ana ir ar lielaku
ietekmi un mazdku energoietilpibu, nekd salmu karséana Iidz 200°C. Lietojot
vairak par 9% melases un 15% sapropela piedevu, ieglistams brikeSu blivums 1
g/cm® bez karsg$anas.

3. Sapropela ieguvei nelielos apjomos rekomend&jami LLU patenti - Pat. LV-11752 un
Pat. LV-11753.

4. Niedru sakpu pinuma sadaliSanai ieteicama LLU patentéta siksnas griezé&jierice
fidenstilpém - Pat. LV-12155.

5. Ezeru restaur@$ana iegitos niedru saknu pinuma pakldjus lietderigi var izlietot
maksligas niedru audzes izveidoSanai, kuru izmanto atseviSku viens&tu notekiidepu
attiriSanai.

6. Aktiva komposteSana ieglistamo siltumu lidz 50°C temperattrd visértak izmantot
siltumnicas vai ari fermas gridu apsildi§anai.
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EKOLOGISKAS IZGLITIBAS AKTUALITATE UN TAS
TESPEJAMIE RISINAJUMA CELI

INARA LAIZANE,
Mg. paed, RA Dabaszinatpu katedras lektore, DPU doktorande
AtbrivoSanas al. 76, Rézekne, Latvija, LV - 4600

Padreiz, divdesmitd gadsimta nogal€, ar apkartgjo vidi saistitie jautajumi ir 1pasi
saasindjudies. Rakstnieks Janis Baltvilks ir izteicies: “Galvenie draudu avoti Latvijas
dabai ir divi. Viens ir nezina$ana, ekologiskas izglitibas triikums, attistito zemju b&digas
pieredzes neievéro§ana un nenovértésana. Un otrs nelaimju c€lonis ir cilveka egoisms —
tiecksme par katru cenu sagrabt visus pasauligos labumus, nedomajot par ritdienu.”

Tepriek§gjo gadu pieredze rdda, ka par ekologisko zinaSanu un parliecibu
trilkumu miisu valsts un sabiedriba ir dargi maks3jusi — gan morala, gan materiald zina
[5]. Patreizgja laika posma uz Zemes pastav civilizacijas raditas globala rakstura
problémas (1.zim.).
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Globala rakstura problémas

Siltumnicas
efekts
Ozona slana
izzuSana
Skabie lieti
Gaisa
piesarnojums

Atkritumuy

probléma
Atomriipniecibas
raditas problémas

1.zim. Civilizacijas raditas globala rakstura problémas (orig. I.L.)

Tas nosaka nepiecieS§amibu dot sabiedribai zinaSanas, veidot attieksmes, kuras
radrtu videi draudzigu vértibu sistému un attiecigu ricibu [1].

Katra sabiedribas v@sturiskas attistibas posma rodas nepiecieSamiba ietvert
izglitibas saturd jaunus elementus, proti, tadus, no kuru apgiiSanas ir atkariga visas
cilvéces talaka progresiva attistiba. Milsdienas viens no $adiem elementiem, turklat loti
nozimigs, ir ekologiskd izglitiba. Ta k& miisdienu apstaklos ir radu$ds nopietnas
pretrunas starp sabiedribas objektivam prasibam pé&c noteikta ekologisko zinaSanu
limena un katra cilvéka vajajam ekologiskajam zinaSanam, tad ir nepiecieSamiba, lai
katrs sabiedribas loceklis iegiist ekologisko izglitibu [3]. Saja sakariba doma par
ekologisko izglitibu un tds perspektivam kliist par Sodienas strat€gisku nepiecieSamibu
(kaut vai cilvéces izdzivoSanas varda). [2].

Ekologiska izglitiba ir sistematiz&tu zina$anu, prasmju apguves un atticksmju
veidoSanas process $aja joma. Ekologiskds izglitibas process ietver kd macibu, ta
audzina$anas darbibu (2.zim.).
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Ekologiska

izglitiba

v

Gimené Macibu darbiba Audzini§anas darbiba

2.zim. Ekologiskas izglitibas realizacijas iespgjas (orig. L.L.)

Ekologiska izglitiba kopumi uzlabotu sabiedribas izpratni par ieprieks
mingtajam civilizacijas raditajam globala rakstura problémam, ki ari tiktu kopigi
mekl&ti risinajumi [4].

Ekologiskas izglitibas rezultata
e tiktu sniegtas zinaSanas un veidota izpratne par apkartgjo vidi un taja notiekoSajiem

procesiem;

e tiktu nodroSindtas iesp&jas apgiit zinaSanas, prasmes un iemanas, kas nepiecieSamas,
lai aizsargdtu un vzlabotu apkartgjo vidi;

e iedroSindtu sabiediibas loceklus vertét un izskaidrot daba notiekoSos procesus,
izprast cilvéka un dabas savstarpgjas attiecibas, paredz€t iesp&jamaés izmainas
apkarteja vide cilvéka darbibas rezultata;

o sekmétu vidi saudzgjoSas attieksmes veidoSanos, kas nozimé noteiktu vértibu
orientdciju un atbildibas izjlitas ra§anos par apkart§jo vidi;

o tiktu attistitas prasmes izmantot iegiitas zind$anas, piepemt pardomatus lémumus un
tos istenot, ti., veikt konkr&tu ricibu dabas bagatibu saglabaSana, saudzesana,
aizsardziba.Tatad ekologiskas izglitibas ieghisanas rezultata veidotos aktiva dzives
pozicija.

Ekologiska izglitiba kopuma sagatavo sabiedribas loceklus, kas zina svarigakos
dabas likumus, apzinds savu vietu biosféra un kuriem ir zinatniski pamatota, atbildiga
un saudziga attieksme pret dabu [4]. K& pardda aptaujas rezultati, tad galvenokart
individa attieksme pret daZadakajam paradibam, tostarp ari pret apkart&jo vidi, liela
méra atkariga no $o parddibu izpratnes. Lai gan paradas arf tada tendence (no aptaujas
rezultatiem), ka ir sabiediibas locekli, kas labi informeéti par vides problemam, tomer tas
nemudina vigus pasus kaut ko aktivi darit ekologiskas situdcijas uzlaboSana un vigu
attieksme parsvar ir nogaido§i pasiva. Ir verojama arT pret&ja paradiba (pamatojoties uz
aptaujas rezultatiem), kad empatijas limenis ir augsts, kaut gan zinaSanas par apkartgjas

ISBN - 9984-585-55 -7 81




Environment. Technology. Resorces 1999

paradibu izpratnes. Péc aptaujas rezultdtiem ir redzams, ka sabiedriba ir interese par
ekologiskam problémam, ari skoléniem 3T interese ir raksturiga, un tas jau ir labs pamats
ekologiskajai izglitibai. Kopuma Latvijas sabiediibd ir vérojama liela interese par
apkart8jo vidi. Aptauja paradija, kd sabiedribas zinama dala uztver, izprot un apzins
ekologiskas problémas. Aptauja respondentiem lika rosinat domat par dabas un cilveku
darbibas mijsakaribam, rosinaja iedzilinaties sevi, izveidot noteiktu savu attieksmi pret
zindmo paradibu un noskaidrot sev biitiskds vértibas.

Kopuma ir jamainas vertibu kritérijiem, uzskatiem, ricibai, moralei un cilvéka
attieksmei pret dabu. Tatad ekologiskas izglitibas ievieanas stratégijai japievérs arvien
lielaka veériba gan misu valsti, gan ari visd pasaulé, jo jautdjumi, kas saistiti ar
ekologiju, ir vieni no aktualakajiem miisdienu pasaulé [3].

Ekologiska izglitiba ir pedagogiski meérktieciga iedarbiba uz sabiedribas
locekliem, kuras ietekmé& vini apgiist dabas un sabiedribas mijiedarbibas zindtniskos
pamatus, prasmes un iemanas dabas aizsardzibas jautdjumu risinaanai.

Ekologiskas izglitibas realizacijas celi ir midcibu process un audzinasanas
process. Ekologiska izglitiba ir macibu un audzinasanas procesa vieniba.

Jo agrak uzsakta ekologiska izglitiba, jo noturigaks biis rezultats. Tapéc ipasa
uzmaniba biitu veltama gimenei, kuras loma ekologiskaja izglitiba vél nav pietiekami
izprasta un kuras iesp&jas nav pilnibd izmantotas [4]. Mazotngé zina$anu apguvé liela
nozime ir emocijam, un tas ir liels paligs noturigas atticksmes veido§ana.

Uzsakama (ka arT turpinama, jo daudz laba jau ir izdarits) ekologiskas izglitibas
apguve visas izglitibas pakapés, sakot ar gimeni (3.zim.).

Gimene

Pirmsskolas izglitiba

Pamatizglitiba

Videja izglitiba

Ekologisks 1Zglitiba

3.zim. Ekologiski izglitiba visas izglitibas pakapés (orig. I.L.)

Ekologiska izglitiba prasa cieSu skolas, gimenes un tuvdkds sabiedribas
sadarbibu [4]. Misdienu situdcija nosaka izglitibas reformas nepiecieS8amibu visas
izglitibas pakapés un veidos. Ta ir reforma, kurai japarveido izglitibas saturiska
struktiira. Ekologiska izglitiba nenozimé kardinalas izmainas izglitibas saturd, bet tikai
parskatit, vai $ai zind saturs atbilst miisdnienu un nakotnes prasibam, nakotnes vizijam.

Lai Latvija ekologiska izglitiba ieklautos kopgja izglitibas procesa, nepiecieSams
jzstradat un piepemt ekologiskas izglitibas koncepciju, lai gan valsts, gan katra skola
varétu:

o izvalaties ekologiskas izglitibas ievieSanas stratdgiju;

e atbilstosi koncepcijai izveidot macibu, audzinaSanas programmas;
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apzinaties ekologiskas izglitibas satura galvenas vértibas (virzienus);
sagatavot macibu materialus ekologiskaja izglitiba;

skolam veidot sadarbibas programmas kopa ar arpusskolas organizacijam,
iesaistit $aja darba visas arpusskolas iestades, Dabas muzeju u.c.

Ekologiskas izglitibas ievieSanai jabit arf §adiem priek$noteikumiem:

e augstakstavosu institiiciju atbalstam,;

e finansialais atbalsts, kas finansidli nodrofinitu visus darbibas virzienus

ekologiskas izglitibas joma.

Ekologiska izglitiba ir nakotnes pasiitijums tagadnei. Tapéc ekologiska izglitiba
ir jaieklauj kopgja izglitibas procesd. Ir nepiecieSama ierasto macibu priekSmetu
sistémas “uzlabofana”, balstoties uz ekologisko pieeju. Ekologiskds izglitibas sutiba ir
atjaunot dzilo un daudzveidigo saistibu ar pasauli. Parveidot paSreizgjas cilvekam
piemitosas egocentrisk@s un antropocentriskas ievirzes, vertiborientacijas un parveidot
§auri tehnokratisko patérétaja attieksmi pret apkart&jo vidi.

Ir jadoma par ekologiskas izglitibas triikuma novérSanu Latvijas izglitibas
sistémd. Nepiecie§ama sava stratégija ekologiskas izglitibas realiz€sanai.
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ZAGU SKAIDU IZGAZTUVJU IETEKME
UZ GRUNTSUDENU KVALITATI

LIGA LIEPLAPA, Geol.zin.mag.

Madonas regionala vides parvalde
Blaumana iela 7, Madona, Latvija, LV — 4801
T.: 4821601, F.: 4823910

Rezuméjums

Pédgjo 5-10 gadu laikd Latvija ievérojamos apjomos daba tiek uzkrati koksnes
parstrades atlikumi, kas rada vides kvalitates problémas. Ik gadu Madonas un Gulbenes
rajonu teritorijd izgaztuves, derigo izraktepu ieguves karjeros u.tml. tiek noglabati ~22
tiikst. m® zagu skaidu. Madonas rajona teritorija vien uz 1999.gada 1 janvari darbojas 52
kokapstrades uzpémumi.
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Zagu skaidu dabiskas tridéSanas rezultata ir gaiddms vides piesdrpojums ar
aromatiskajiem ogliidepraziem, fenoliem, oglideniem, huminvielim un citiem
kimiskiem savienojumiem.

Laika posma no 1999. lidz 2001.gadam ieceréts veikt pétijumu Madonas un
Gulbenes rajonos zagu skaidu izgaztuvju ietekmes uz gruntsiidenu kvalititi noteiksanai.
Merkis - ieght zinatniski pamatotu novért&jumu par zagu skaidu izgaztuvju ietekmi uz
vidi, taja skaitd, vz Ipasi jitigu dabas sistému pazemes fideniem; noteikt nepieciefamo
preventivo pasakumu kompleksu jzraisitd piesarpojuma mazinaSanai; noteikt kopgjo
ekologisko risku; izstradit rekomendicijas izgdztuvju turpmakai apsaimniekosanai;
popularizgt meZu resursu saudzigu izmanto$anu un zagu skaidas ki otrreiz&ju izejvielu.
Zagu skaidu noglabafana izgaztuves ir galéja nesaimnieciskuma paraugs valsts
meéroga.

Tevads

Kokapstrades uzpémumu skaita palielina§ands Madonas un Gulbenes rajonos
liecina par §Ts ekonomikas nozares attistibu. Lidz ar razo$anas palielinaSanos pieaug ari
raZoSanas atkritumu apjomi. Salidzinot ar situaciju pirms pieciem gadiem, Fobrid
vérojama tendence rast iespjas kokapstrades atkritumu otrreiz€jai izmanto$anai
(lauksaimnieciba, lopkopiba, siltuma raZoSanai, kurindma raZoSanai - granulas,
briketes). Ipa$i tas attiecas uz zagu skaidam. lesp&jams, tas izskaidrojams ar gada laika
saraZzotiem lieliem skaidu apjomiem un to noglaba$anas daba problémam.

Tomér lielakd dala So kokapstrddes atkritumu vél arvien tieck noglabata
izgaztuves vai pamestos karjeros. 1.un 2.diagramma ir sniegtas zipas par saraZoto zagu
skaidu apjomiem 1995.gada un 1998.gada un to izmantoSanu Madonas un Gulbenes
rajond. Japem véra fakts, ka zagu skaidas masveida daba tiek noglabatas pedgjos 8-9
gadus, un tikai p&dgjos gados tick domats par zagu skaidu lietderigu izmantoanu.
Tatad, faktiski izgaztuveés un katjeros noglabdto kokapstrades atkritumu apjomi ir
ievérojami un neparprotami norada vz iz§k&rdigu dabas (mezu) resursu izmantoSanu.

1.diagramma

Kokapstrades uznémumu skaita dinamika laika posma no
1995.1idz 1998.gadam.

60

B Madonas rajona
Guibenes rajona

1995 1998
Koksnes atkritumi, kas noglabati kaudzgs dabiskai triideéSanai, tiek paklauti
biokimiskai degradacijai anaerobos apstaklos. Skabekla triikums apgritina organisko
vielu oksidaciju, tade] vidé uzkrdjas sdkotngjie vielu sadaliSands organiskie produkti.
Dala oglekla atgrieZas atmosféra vai hidrosféra, jo daudzos anaerobos procesos izdalas
oglekla dioksids. Koksnes atkritumi ir potencials metana gazu avots, ko nosaka augsts
degradejama organiska oglekla saturs un atkritumu noglabasanas metode, kas nodro§ina
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anaerobo apstakfu atfistibu. Metana gizes emisija palielinds, ja skaidu kaudzes ir
parklatas ar grunts slani [4]. Koksne triidéSanas sakuma stadija tiek uzskatita par vértigu
ogliidenu avotu. Anaerobos apstaklos tie sadalas vieglak neka citas vielas. Fizikali
mehdniskd un kimiskd sastava izmainas, kas notiek koksnes piifanas procesa, noris no
atbilstoSam sénitém izdalijjuSos fermentu iedarbibas rezultatd. Agrak veiktie petijumi
rada, ka skaidu triidesanas procesa tiek izdalita celuloze, pentozani,

2.diagramma

Zagu skaidu izmanto$ana Madonas un Gulbenes rajonos kopa, m®
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3.diagramma
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lignins, ka ar1 lidz ar tridéSanas pakapes palielind$anos pieaug huminvielu saturs [2].
Nemot vérd to, ka lielu dalu depongto koksnes atkritumu veido skuju koku skaidas,
svekainas koksnes trdeSanas rezultdtd anaeroba vidé izdalds arl &teriskas ellas -
terpentins. Bet, piem@ram, stipri satriidéjusas bérzu skaidas ir augsts ekstrah&jamo vielu
saturs.

Atmosferas nokriSpiem infiltr&oties caur koksnes atkritumu sldnim, veidojas
filtrats, kas kontaktd ar atkritumiem atSkaida mikrobiologiskas degradacijas cela
izveidojusos SkistoSo frakciju un talak noklist gruntstideni. Tada veidd pazemes fidequ
kvalitate tiek paklauta tieSai koksnes atkritumu izgaztuvju ietekmei, bet §is kvalitativds
izmainas nav iesp&jams novartét bez specidlu pétijumu veiksanas.

Pétijumu objekti

Pétfjumiem tiks paklauti 4 paraugobjekti - zagu skaidu atkritumu izgiztuves
Madonas un Gulbenes rajonos. 3 no §im skaidu izgaztuvém izvietotas Madonas rajona
Indranu pagasta. To vecums ir attiecigi - lidz 10, ~20, ~40 gadi. Mingtds izgaztuves
ierikotas smilts ieguves karjeros ar labi filtr§joSas grunts pamatni. Gruntsiidepi ir
bezspiediena, atrodas ~3-5m dziluma no zemes virsmas un paklauti tieSai infiltricijas
procesu ietekmei. 1 izveléta skaidu izgaztuve, kuras vecums ~30 gadi, atrodas pie
Gulbenes pilsétas robeZas. Izgaztuvei raksturiga Gideni vaji caurlaidiga pamatne. No
pazemes fidenpu aizsardzibas no piesarpojuma viedokla Seit paredzami labi
hidrogeologiskie apstakli. Izgaztuveé noglabatas zagu skaidas sastav no jauktu koku sugu
atkritumiem. Objektu aptuvena platiba ieklaujas 0,2-1,2 ha robeZas. Pétfjumu rezultati
da¥ada vecuma izgiztuves laus pilnigak novértdt atkritumu sadaliSanis atrumu un
destrukcijas produktus, modelét piesargojuma gaitu pa gadiem.

Metodes
Lauka darbi

Gruntstidenu novérosanas urbumu-aku tikla ierikosana visas Cetras izgaztuves ar
12-17 urbumiem katra, kas atkarigs no konkrétas izgaztuves platibas. Urbumi tiks
izvietoti gruntstidenu pliismas augStece, lejtecé, izgaztuves teritorija ta, lai iegiitu
optimalu informaciju par izgaztuves infiltratu un ta migraciju (skat. 1.zim.), ka ar1
nokonturétu piesarpojuma izplatibas aredlu.

Paraléli tiks veikti gruntstidegu hidrodinamiskie mérfjumi.

Pétijumu gaitd veicama gruntsiidepu (filtrata), virszemes fidens tilpnes (blakus
izp&tes objektam “Podinu stadaudzétava”, Indranu pagasts) un deponétas vielas paraugu
nopemsana.

Paralgli tiks veikti topogeodeziskie darbi.

Laboratoriskie un kameralie darbi
Lauka darbos iegiitie dati tiks apstradati piesarnojuma izplatibas un gruntsiidegu

pagattfiiSanas procesu model&3anai. Tiks noteikta:
- pétijumu objektos iegilito rezultdtu piemerota aproksimacija;
- nonemto paraugu laboratoriska kimiska analize;
- analizéta kimisko procesu (biodestrukcijas, sorbcijas) ietekme uz vielu migraciju

hidrogeologiska vide.

Iegiita informacija dos iesp&ju spriest par teritoriju piesarpojuma raksturu,
koncentraciju un izplatibu plana un griezuma konkr&taja hidrogeologiskaja vide.
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0 izga. piesarnojuma aredls

O

1.zim. Orient&joSais urbumu-aku izvietojums izgiztuves ietekmes uz gruntsuder;lu
kvalitati novértésanai

Gaidamie rezultati

Ar zagu skaidu izgaztuvju teritoriju ekohidrogeologisko izpéti tiks sasniegts
izvirzitais mérkis - noverteta zagu skaidu izgaztuvju ietekme uz gruntstidenu kvalitati,
ka arT sniegts konkréts piesarnpojuma raksturojums un attistibas modelis, kas izriet no
skaidu sadaliSands ilguma izgaztuves.

Petfjumu gaidamie rezultati:
- noteikts zigu skaidu izgaztuvju izraisita piesarnojuma kvalitativais un kvantitativais
raksturojums virszemes un gruntsiidenos, veikta hidrogeologiskd un piesdrnojuma
migracijas matematiskd datormodel€Sana un noteikta gruntsiidens paSattiriSands gaita;
- noteikta atkritumu masas sadaliSanas intensitate un sastavs “laika griezuma”;
- sastadita ekosisttmu dabiskds atjaunoSanads shéma izgdztuvju aizgemtajds un
ietekm@tajas teritorijas;

- izstradatas rekomendacijas izgaztuvju turpmakai apsaimniekoSanai, piesarpoto

teritoriju sanacijai; koksnes atlikumu parstrades iesp&ju popularizésana;

Iegiita informacija biis noderiga vides aizsardzibas problému risindSana, vides
sandacijas pasakumu pldnoSana, sabiedribas izglitoSand. Uz So pétfjumu bazes bis
iespgja attistit talakus §is problémas pétijumus. :
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AJBTEPHATUBHBIE METO/{bI XOSﬂﬂ(}TBOBAHM
CTOKAMM HA IIPEUMEPE NPUJIOMOBOM OUYNCTHOM
CTAHINU B CJIABE

A. MAJIELIKI
Engineering Institute of Environment Zielona Gora 65 — 246
Phone: 048 068 3254835 w. 612

Kaxmprii genosek BrIpabaTbBaeT OIPEACICHHOES KOJIMYECTBO Mycopa B (opMe
cTokoB. CymecTByeT mpobieMa X YHHYTOXEHHA B OonbImoM o6beMe M OTHEIBHBIX
JOManHpX X034hcTB. HeyMHOXKIIMbIe B OCHOBHOM 3aIlachl BOIBI, a TAKOKE CBA3AHHEBIE C
3THM BCE BO3PACTAIOMME pPacXodbl peTyIAIMH BOAHEIX OTHOINGHMH [ENatoT
HeoOXOIMMBIM HX IUIaHMPOBOYHOE XO3AHCTBOBAHMUE.

@®axkTopOM BIHIIOIUM Ha CIIOXHOCTB STOH IIPOGIIeMBl SBIIETCS ONHOBPEMEHHO
BO3PACTAOINee KONWYECTBO OTBOZMMEIX CTOKOB, BIMSIOMUX Ha IIOXY)KEHWE 3allacoB
Bomel. llpy ceropHsmiHeM KONWYECTBE OTBOAWMBIX CTOKOB HEKOTOpBIE pPe3epBYaphl
YKa3hIBAIOT Ha TpeBOry 3arpssHenud. ns obGecriedeHys BOSMOXHOCTH IIOCTOSHHOTO
nobopa BOXBl YIyTIeHWs ee KadecTBa IPHUMEHSIIOT CO3HaTeNbHBIC eHCTBUA,
cTpeMAInpecs K peryiupoBKke BomHelXx otHomeHm#. Ocobo TpymmemM it
OCYINECTBICHUA sBIdeTcd mpoblieMa 3arpa3sHeHMA IIOBEPXHEBHIX BOA B 00JacTu
AepeBHed W MalleHHKHX HOCENKOB. B 3TOM cHTyanuu HaJo NPHMEHHTE ACUICBEHIE,
HeTpyOHBle B OOCIy’KMBaHUH ycTpolicTBa, He Tpebyromme ocoboro o6GopymoBaHMi.
[prmeneHye TakOro THIA YCTpOicTB ofycnoBneHo MHorEME (akropamu. Ocoboe
3HAUeHWe MMeeT npobnemMa HAarpy3KH CTOKaMH OYMCTHBIX YCTPOHCTB, a Taloke Takue
3JIEMEHTHl KaK: IapaMeTphl 3arpA3HEHHs, MECTHBIE ITOYBOBBIE YCHOBHSA, COCTOSHHE
TONIOYBEHHBIX M IIOBEPXHEBBIX BOZ, BENHMYKHA IIPEXyCMAaTpPUBAEMOIO YCTPOHCTBA,
BO3MOXKHOCTH SKCIUIYaTalMy, 000OpyIOBaHysl, BenMduHa uMeHus, urn. O0me rosops,
PEIaroT YCIOBHA Cpedbl ¥ 3KOHOMHH. B nocnensue roasl B Ilonsine nossmwiocs MHOTO
peineHuii HeGONBUIMX NPHAOMOBBIX OHYHCTOK, CTPOCHHBIX HA OCHOBE MOIMOKIOHX
9KOCHCTEM, T.H. «BETJIAHHOB». OJTO €CTh HATYPIBHBEIE OYMCTKH HCHONbL3YHOINHE
pacTeHHs OOJOTHBIX OKOCHCTEM JUIA 3aJepXKKM H PaslioKEHHS 3arpasHEeHMN
CYHIECTBYIOIIMX B BOAAX M CTOKaX. B HONBCKOH jmaTepaType NpUHAIM Nporso3, yro 30
— 80 % mHammx nepeBHell OyayT o0OpyHOBaHBI yCTpoHCTBaMu 3TOro tuma. Kasxkercs,
9TO B WCKYCCTBEHHBIX CHCTEMaX, HCIONB3YIOINX GONOTHBIE HKOCHCTEMEI, IPOLECC
OWMCTKM NIPOMCXOAMT IIPOAYKTHMBHEEC YeM B HaTypaNbHBIX cHcTeMax. CeronssuiHee
COCTOSHME 3HAHMN B CHEIMATHCTHYCCKHX 00paboTKax HALMOHANBHBIX M 3apyOeKHbIX
(ceenue 100 mosummit), B 061aCTH 3aIIUTEL BOX 3TOTO THIA YCTPOHCTBAMHU, COCTABIIAET
YCIIOBHS CTPOHKH KOPHEBBIX OYHCTHBIX CTaHUMH, aIeKBATHEIX pazMepy NpoGHaeMEL
IpuxriMas BO BHUMAaHHE CIIOCOO IEPEIUIBIBA CTOKOB JOMUHUPYIOINHE GHOIOMMHYECKHE
MpONECCh], BBINC/LTIOT [Ba THIA OYKCTHBIX CTaHIuM, cTrMynupyiomux pabory
OONOTHEIX KOCUCTEM:!

- cmcTeMbl ¢ moBepxHeBbIM InpotokoM (FWS — Free Water Surface),
00pa30BaHHBIC Ha CTOKOBEIE PYHBI,

- CHCTEMBI C IIOAIOBEPXHEBHIM IPOTOKOM CTOKOB depez rpyHT (VSB —
Vegetated Submerget Bed), 06pasopannble Ha MOATOIUIEHHEIE IPYHTOBEIE GHIETPEL

Cucremsl FWS xapakTepusyrorT camble HH3KHE LEHB YCTAHOBKH M IIpOCTas
runpaBmuka. OpHako mpeHMymecTBe cucteM VSB  coctouT B BOIMOXKHOCTH
YCTpPaHeHUA NUIMTHYX 3a0aX0B, IOMEHbINE ¢AMHUIHOM nosepxHOCTH o | MR (Ken
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OKBUBaJIeHTHBIH) a Takke OOJNBIION YCTOMYMBOCTH HA HH3KHEe TeMreparypel. B
aHanoruaHOoN mureparype VSB nmopapasnensercs Ha gBa TUNA:

- Max Planck Institute — MPI, rme BBIIOIHEHHE 3aJ€XH COCTOMT U3
KpYHHO3EPHHUCTOTO MaTepraia, Halle BCerc rpasuii M mecoK ¢ Iomxonsmieit
TpanyJIsIe,

- a taxke THn RZM (Root Zone Method), B KOTOpBIX KaK BBIIOTHEHHE

MPUMEHIETCI MENIKKE ITECKH MM II0YBa.

CymecTByIONHE B CTpaHe OWMCTHBIe CTAHImM Tua RZM yxa3yioT Ha IydInyio
3IMMHHAIO GHOTEHHBIX COeOUHEHMH, Onarogaps Oonee s3QdexTuBHOi copOIum 3THX
woHoB. Ho Tmm MPI ykasyer Goiee XOpOINYIO PENYKIMIO SMYJIBCHH H JIy9IIyIO
MUHEpaJIH3alli0 OpraHMYHBIX cyOcraHmumi Oiaromaps Oomee OvICTpoil audy3Hu
xucnopona. Pucynxu 1, 2, 3 mpencTas/ftoT CXeMBI 3THX YCTPOHCTB.

TPYBA
C OTBEPCBHAMA

KOJAONEL
B PECYIALMR

FPYHTOI'Q-KOPHEBBIE
JANEXM

Puc.1.1. Cxema rpyHTOBO-PACTEHHEIX (HIIBTPOB C FOPU3OHTANLHAIM IPOTOKOM,

[ TPYSAC OTBEPCTBHSMH l

s Ry T R
{ TIPWTOR } . r -
bl kot bor s s Prge e e t
i '*“ : By f;
APATIUS " KONOAEN s
PErYJISIIMHN YPOBHSA
[ TPYHTOBO-KOPHEBLIE JAENM CTOKA B SANEXH

[ KAMEHHG TPABUIHAS OKYUKA

BOZIOHENPOHRUAEMBIE JHO M BOKH l

EL Ty

forase wrveent

Puc.1.2. Cxema rpyHTOBO-pacTeHHEX (GHIBTPOE C BEPTHKAILHLIM TIPOTOKOM.

VINIOTHERUE

B JOHHRIA UPEHAX
OKYUKE H3 KEMHSA

TPYBA [IEPOOPOBAHHASI
3B, PASBOAAINME YT JIVBIIEHHA

Puc.1.3. Cxema rpyRTOBO-PACTEHHBIX GHILTPOB C BEPTHKANBHO-TOPY3ONTANLHBIM
NPOTOKOM.
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CTOKH BLICYHYTHIE
0,1.0,5m PACTEHMS

PRITUPKV RTINS

APURTOK

BOJJOHEITPO] AEMOE THO TIOI'PYKEHHLIE
| " o - | PACTEHMA KONOJEL 1Sl

PEIYJIATMHN

Prc.2.1. TipuHIMMmIaNbHAS CXeMa PE3epBYapOB C BOAHBIMH YKOPEHHBITHMICH
PacTEHHAMIL

3KPAH TUIABAIOUME BbIXOMHBIA
BXOXHOH BAPhEPH DKPAH

o k iaemmi TN

. Pt N Bt

KOJOOEL, JUIAPEMY NALMH

Pnc.2.2. Tipunnsnuaneyas cxeMa pesepsyapa C nIdBal0I{HMI PACTEHHME,

A nenmiernit A nonnmmerail e neinmxvasedt
B. IIOCTENENNOFO MHTANHA © ? PELMPKYIIAT +
PpeuHpXyIRYCH
iBe
" PRITUPK YN T. Ctpnen tii ¢ penup
-—p — —a— TTPUTO
R cToK ]
PEIVIPKYIST i 4~ [

Prc.2.3. Cxema npoToka Hepes pesepsyap ¢ BOAHLIMHU pacTeHHAMH.

na neueTen T_—-

Puc.3.1. Cxema rpynTosoro huastpa THna VSB.
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30Ha OYACTKH

Puc.3.2. Panosas cxema ¢punsrpos Tuna RZM

Ilpp paccmarpuBaHuHM pemeHHsd CTPOHWKH, PACIMHpPEHMs WM IIEPECTPONKHU
OYNCTHOH CTaHIIMM CTOKOB HaJO IPHHMMAaTh BO BHMMAaHHE 3(EKT OYMCTKH T.C.
KOd(hHIHEHT ITOJIe3HOro JeficTBus, penykumo BZT, sMynscuy, Harpy3xy HOBEPXHOCTH
3arpA3HCHUAMMY, THIPaBINYECKYIO HArpy3Ky IIOBEPXHOCTH, THAPABIWYIECKYIO Harpy3Ky
NONepeYHoro paspesa IIPOTOKOBOTO, BpeMsA PETEHIMM CTOKOB WTA. B 3To# rpymme
METOJIOB OYHCTKH CTOKOB HAXOHATCS TaKhe YCTpoHCTBAa: IpyHTOBEIE (HIBTPHI 6e3
pacTeHul, IpeHaXH pa3sHCTOYAIOIN{e, OpPOINCHHBIE IIONA, TONA HCIOIb30BaHHBIE

CENIBCKOXO3AMCTBEHHO, pHIOHBIE IpYOBI, HOpPYAs! CTa0MWIM3aidOHHEBIC, IPYIHI -

aspanmoHu3upoBaHHLbie NTA. HoMeHKIaTypa, Kacaronascs pacTeHUl O9HUCTHON CTaHIUHI
CTOKOB, He ABILAETCA eIue B Hamell ureparype omroponuoi. Hanpumep prof. Kowalik
MpuMeHseT ob1ee Ha3papHe «THAPoOOTaHMYeCKas OUMCTHAS CTAHIID) U IOAPa3IeieT
ee Ha ueThIpe rpynnsl, prof. Osmolska — Mrdz HaspiBaeT WX KOPHEBBIMH yCTPOHCTBAMH.
TpeGoBaHUA ¥ TINATENBHBIE TEXHWYECKHE pELIGHHAA HAXONATCA B YIOMAHYTOM
JHTeparType.

B Cnase rocnionun Paul Fiedler, moBurosateii Apkaapsa pazpaboTan npocToi u
O9eHbh OPUTMHAJBHBIA IOJIE3HBIA i1 PACcIpPOCTPAHCHMS METOI OWHCTKHA OBITOBBIX
CTOKOB, B KOTOPOM HKCIIONB3YA KaK BHIIE pacTeHHs GONOTHEIE, 4 TAKKe IeTepOTPOdEI,
IOIy9aeT BBICOKHI YpPOBEHb OUYHCTKHM CTOKOB. YIIyUINAI CHCTEMY OYHCTKHA B TOM
HaupaBlieHus, 9To0bl NPEMEHseMBIli MaTepHall BHOIONHAIOLMH MOKa3pIBall CBOMCTBA
copbiuu cBoiicTBEHHBIC 3aekaM RZM, a taroxe zesian BO3MOXHEIM adpalldio CTOKOB
JI0 CHX TIOp IOJIYIeHHEIX B 3anexax MPI.Peanusanus 1ol uaen npopospxanack ¢ 1992
roga mo 1994 rom wm paneime mnopaBepraer mepecrpoiike. IIposkT ommpaerca Ha
OCaJIKOBBIE TEXHMYECKWE KACKampl, OYCHHh TINATEJIFHYI0 HUTPH(PHUKAIFIEO B OCHOBHOM
oguctke. Cremyrolmme CTOKH  IIeperaloTcsd IO  METOXy  IpaBuTalMyd B
ruapobuoIorHgecKui pya, H3 KOTOPOTO KX TEPHOMIECKY pasucTodaoT. TinarensHas
OCHOBHAs OYHCTKA B OJTOH MOZENH SBIIETCA OCHOBOM CIIEAYIOLIMX IPOLECCOB.
TexHonmords 3Ta ABIASTCH KOMIUIEKCHON IMKIMYecKH paboTaromeli CHCTEMOIA.
HaumraeTcs ¢ OCBETIEHNA CTOKOB M HMOCHEXYIOMe OUNCTKE Ha CeMH ypoBHAX. Puc. 4
HpEZICTABIAET CXeMy IPHIOMOBOM cumcTHOM cTaniy Paula Fiedlera B Crnase.
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4. CTeNeHb OYHCTKH

5. cTeneHpb owmMcTRY

816 mecra moGopa

Puc. 4. Cxema npuaomosoit
OunCTHOM cranumy Paula
Fiedlera 8 Cnaege.

CJIC,ZIyIOHIHC I_II/I(i)pLI H OTHOCHAIINE CXEMBbI IIOKA3bIBAXOT CJICOAYIOIHE CTCIICHM

OYHCTKHY:
1. MsuoroxaMepHpIii HPOTOKOBBIN OTCTOMHUK,
2. KackamHoe 6n0noraIecKoe 3aexe,
3. Tlomne c GONOTHRIMY PacTEHIIMY — TPETHH KacKas,
4. o3 ¢ 60NOTHBIMYU pacTeHHAMH — TPETUH Kackaf,
5. Ilpyn c 6GareHHBIMH pacTEHUAMH — TPETUH KAcKaN, .
6. Ilepmommyeckoe pasucTO4aHue,
7. T'pynroBsid ¢uwistp.
IIporiecc OUMCTKY HAYMHAESTCH U3 IPABUTAIMOHHOIO CTOKa W3 COOMpPATEeNBHOrO
pesepByapa (1) — mepBbmi Kackax 40 UETHIpEXKaMepHOTO OTCToHEmMKa (2), ¢

Ovonormgaeckoi muadparMoil — BTOPO# Kackald. BHONOTHYECKH OTMIIEHHBIC CTOKH
JOIUIBIBAIOT CIeXYIOmE K HePBOMY HOMIO C PACTCHHAMH (3), a ClieIyIOIIHe - K BTOPOMY
oo (4). CTox CTOKOB B IyHKTE M3MepeHMI S4 mMeeT mapaMeTpPhl IUTHeBOIH BOIBI K
Jajibie OTBONAT ee depe3 BTOpoe moje ¢ OoNoTHEME pacTedmamu K mpyay (5) —
TpeTuii Kackai. B mepBoM Kackafe IPOUCXONMWT OCAKHCHWE DOSMYNIBCHH — 3TO
MeXaHmdecKas O4YMCTKA — 37eCh HACTyIaeT OCBEeTVICHHe CTOKOB. Boccrarommif 37ech
«BEpXHME 3aCTHRIBIIMA CIONH» IIEPHOAMYECCKH COOpaHHBIM M HCHOTpeOIieMblii B

92
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IIPOIIeCCe TOTOBJIEHUS KOMIIOCTa U3 CTOKOB. llomHrMaBIIHecs Oe3/MIEHHOBEIE OCAIKH
U3 OCTaJILHOM YaCTH 0CaJ0UHOTrO pe3epByapa ABIIAIOTCS HCIIONB30BAHHBIMYE B TIPOLECCE
mony4anysa 6morasa. Heobxommmo, 9To0bI B crenyrommumit Kackaj IOIUIBLIH CTOKH 6e3
OPraHU9YHBIX YacTeH TBEPHOH (assl M NIABAIOMIMX 3MYMBCHH. 3TO TBOPHT IJIydInHe
YCJIOBUS  pasBHTHs  CHELUANM3NPOBAHHBEIX  MHKPOOPTaHH3MOB  OHOJIOTMYECKOL
muadparmei. Bropolt kackaj, IpK 4eM 3aliexe — 3T0 BBIBOJ BBEPX OCAIKa, Pa3BUBAIOTCH
371eCh KyJIbTYpBl MEKPOOPraHM3MOB, CHSIHABHO 32 KOTOPBIMHE yXaXuBaad. SIBIsrorcs
UMH TeTIIOMOOMBEIE HUTPHOUKAIMOHAbE GaKTepur. 3MeCh 0CaXIAeTCs GONBITHHCTBO
sarpsa3HeHys. HeoGxomiMele yCIoOBHS pOCTa U PasBUTHA HEOPTaHH30BAHHEIM COTBOPSET
SHEPrus MOMyYSHHAS U3 CONHEUHOH GaTaper ¢ IpHUMeHeHUEM 3aKPBITOro LKA BOLEL.
371eCh TMOABIAIOTCA YCIOBHMA FOPHOTO pyubs. Kackan 3TOT W3ONMPOBAH, a TEPMMUHEIE
YCIOBHA M BBIHY)XIEHHBI LMK BOINBI, YIPaBiIieMBIE aBTOMATHYECKH. OTO
IIPOTHBOAEHCTBYET OECKHCTOPOIHOM 30HE, YTO HA 3TOM YPOBHE ABJAETCA IIOJE3HBIM.
IIpotuBozmeficTByeT TakKe KOIBMATHPOBAHMIO 3aeXd. B TpeTseM Kackaze
HEUTPAIM3YIOTCA OMOreHHbBle XMMHUYECKHe BemecTBa. COCTaBIIIOT €€ YeThIpe YPOBHA
OONOTHEIX pacTeHuH, TIe rpaBuil ¢ OTBETCTBYIOLIEH IpaHyIaiueli seageTcs 6a3oil. Bee
cocrapngeT duomormyeckuii myrs ¢ 30 cM cKaTOM, KOTOPHI 3aBepuIaeThCa KACKAIHBIM
npynoM. Hanpapierye cTOKa perynupoBaHO Tak 9TOOBI BCE MPOCTPAHCTRO Hoist OBUIO
HAMONHEHO CTOKAMH, 4 WX YPOBEHb IOJACPKUBAH HECKONBKO BBIIIE KOPHEBOH 30HBI.
Ileppoe mone mMeeT rrybuny 30 cM 1 HanonHeHO KaMHAMY Kanubpa 20 — 70 M. 3xecs
pacter Miscanthus sinensis B BocsMu coprax, B TpH WTykH Ha 1m* (3/m). OceHpio
nomydyaeM okono 30 Tomw/rekTap OHOMAacchl, KOTOPYIO IIOCHE IIOACYINEHUA
OpHKETHPOBKM XO34HH CXeraeT B HPHAOMOBOHE KOTeNbHOH. 3amepuBaHME CTOKOB
IIPOMCXOJUT B TeHEHHUE OKoo Mecsua. Ha BTopoM none pacter tpoctHuk, (pelka — brak
odpowiednika w literaturze), (oczesek — brak odpowiednika), kamemm, ocoxa. B atoit
YacTH CTOKW 3afepKHBAIOTCA OKOJIO ABYX Helenb. IIpyn okucmdeTcs ¢ IOMOIOBIO
YIIOMAHYTOH aabTepHaTHBHON sHeprum. Ero cpemrss riybuea okono 2,5 M,
MakcuManpHag — okoio 4 M. Kax BHAHO Ha PHCYHKE — 3TO COCTaBHOE YCTPOMCTBO.
Taroxe ¥ 3meck BoAa NOIUTBIBAET depe3 TaOUPHUHTHBIHA IIyTh ¢ BOAHBIMH pacTeHHIMU. B
OpyAy HaxXOHSITCA YCHOBUA JUIL Pa3sBUTHA MHOTHX pOJOB OECIO3BOHOYHBIX T. H.
¢unbTparopor u3 poxa Daphnia, Cyklopus, 9yro Hapo9HO OrpaHHYHBAET Pa3BUTHE
ourormankrosa. Ilepen mocnegHWM 3TanNOM  TPETHETO  Kackaja  HACTYIAaeT
TIEPHOANIECKOe Pa3IaKAeBhIBAHNE BOABI U3 Npyda. Boja npoTekaer depe3 3eMHOM
GuIsTp ¢ TOMIMHON okoso 8 M M TOrHa IOmagaer B IPYHTOBHIE BOXBI, KOTOpPEIE
BBICTYITAIOT Ha 3TOM ypoBHe. [To aToMy crioco0y 3aBepImaeTcs Manbiii UK BOAbL Becn
IyTb CTOKOB ABISAETCS 25 KWIOMETPOBBIM pPY9YbEM, COCTaBIGHHBIM U3 OacceHdHOB
OIUIABFIBAHHEIX CTOKAMH M BO3IYyXOM, HAIlOJHEHHBIX 3aJI€XKaMM W3 ILIULAKa, IpaBui,
KaMHs, 0OJIOTHBIX pacTeHMi, Perymsuus TeMirepaTypsi CTOKOB M BO3/lyXa IIO3BOILIET HA
ONTHMAIBHOE PA3BUTHE MHKPOOPraHM3MOB  HCHXPO(DUIBHBIX, Me30(QHIIBHEIX,
HETPHUKAIMOHHEIX. Bech 00heKT HAXOOMTCS Ha IBYX apax M pacumclieH Ha 60 RM.
OCHOBOM BEIMMCIICHHUS ABISIOTCH CIIEAYIOIIUE OCHOBHEIC HAEH:

-  HCHONB30BaHHe BOMBI HA | NKIo B cyTKH — oK. 100 1L

- Komuuectso xana ga 1 mumo B cytku 500 r =100 sm=75r OTM=C/N 1:8

- Kommgecteo Mouu Ha 1 yuno B cyriku 1500 ¢ C/N 1:1

-  KomugecTBo 3arpssHenmii s Hewrpamzammy npu 100 x croxkor Ha 1 muio B

CYTKH,
- BZTs60r, CZT 90r, 15r N, 3r P
Odextsr paboTel ¥ B CHENYIONMX IONAaX [EATENHHOCTH OYMCTHOH CTAHIMH

uccnenosan WIOS B 3eneroii I'ype. Ha cxeMe OYHCTHOHM CTaHUMM HAa3HAYEHO MECTO
mns otbopa mpofOK B INECTH W3MEPHTENBHBIX ITyHKTaX, IAe OMpEAEIOTCs 43
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nokasarend. IIpobkm co croxamu Gepyrcs ABa pasa B roj T.6. B Hauajge BECHBI U
oceHbi0. B 370l cTaThe IpeACTaBIICHb] CPEeHIE BeIUIHHBI BaXKHEHIIIX noKa3aTeneil u3
ocenu 1997 roma. Ha ocHose mammsx WIOS B 3enenoii I ype. CToku mMenu ciadplii
pacTUTENbHEIM  3allaX, HEONpEIeNeHHYIO peakimio, HH3KYI0 KOHIEHTPAIHIo
OPraHHYECKMX 3alpPA3HEHMM, XJIOpWA0B, CylIbQHAOB, a30Ta, GocdaTos, Kenesa,
TOKENBIX METAUIOB, PAcTBOPMMBIX BemecTB W o6mell smynscmu. @msuxo -
XHMHYECKHH COCTAB  AHAIH3HPOBAHHBIX CTOKOB COOTBETICTBYET HOITYCTHMEIM
BEJIMYMHAM II0Ka3aTeNledl 3arpa3sHeHnil B CTOKaX, KOTOpBIe JIEPEXOIAT B BOJEI H ITOUBY.
Koadumerr mnonesHoro pneiicTBus oumCTKM XpeBbmmuaeT 95%. Cucrema mmeer
XOPOINYIO PENYKIHMIO OPraHi9eCKuX 3arpa3HeHHH, SMyIbCHH ¥ GHOTeHHBIX 3JIEMEHTOB.
OupicTHas CTaHLMA HaXOOWTCH HA IUIOIIAAM 2 apoB, 9TO B IpeAjiaracMbIX THIAX
KOpHEBBIX OYHCTHBIX CTAHIIMH TpebyeT OompmMx miomazeil, cpeaHe oKono 5 M* /MR.
PexomenpoBanHas oumcTHaA craHIMA QYHKIMOHHpYeT TaloKke M 3MMOM, KOrma olimee
MHEHHe 0 paboTe YCTAaHOBOK HTOTO THIIA ABIIETCA MeHee onrTuMucTHdecKkuM. OOpexT
He TpeOyeT KOHBEHIMOHAILHOTO MCTOYHHKA MHTAHWA. BTOPHYHEIA LMK CTOKOB BO
BTOPOM Kackaje, MeIlaHue BOIbl B NPyAYy, €€ paspallaHue HMeeT albTepHaTHBHBIN
HUCTOYHMK mmTanud. [lomdepkuBarOT, d9T0 [POIKT YCTPOHCTBA OmHpaercs Ha
IUKTAYecKuil, a He JMHeHHbIA Ky cTokoB. InaMsl ocaxpmarorcs ¥ He IPUHUMAIOT
y49acTUd B HMKIE CTOKOB. JTO CICAYIOLISE HOBOE IO OTHOLIEHMIO K CYLIECTBYIOIIMM
TIIAM KOPHEBBIX OYHCTHBIX craHumii. IlWxn cTokoB o0o3HawaeT, 9TO CTOKM IIOCHE
OYMCTKH K NOTYy4YeHHUs IIoKas3arterell MUTHEBOH BONBI IIMTAIOT IIO3E6MHBIE BOIBI, OTKYAa
OepyT ¥X Mg BTOPMYHOI'O HCIONB30BAHMS U MMEFOT OHU JTyWillie ITOKa3aTe/i 9€M Boa
W3 KpaHa.

Kpome Toro, KOHCTpyKIHS cIeJaHHAd U3 HaTypalbHBIX MaTepHanoB, YacTo M3
0TOPOCOB, 3CTETHYESCKH BKOMITOHUPOBAHHA B OKpyXaromue moceccrd. Hano Ttaxoke
CKa3aTh, 9T0 rMeeT CoNbmol 00mecTBeHHBIA OTTEHOK, a ABTOP [IPO3KTA, UCITOIHUTEND
¥ BIIaJieJiel] B OQHOM JIMIIE IIOJIy9III B IIPOIJIOM POy HPeMHMIO BOeBOBI 3eneHoit Iypsl,
munuctp OSZNIL ppyuun eMy Mejaab 3aciyrd Uil OKpYXKaroleH cpensl |
X034HCTBOBAHMA BOZaMM., BpICOKasg 3(eKTHBHOCTh OUMCTHON CTaHIMM BO3MOXKHA
Gnarofaps TOYHOMY HOAGOPY COPTOB THAPOQMIEBOll PaCTUTENHHOCTH, KOTOpas 1o —
CBOEMY M B OIIPeHENeHHON oYepenu nobupaer oT cTokoB GuoreHHsle BemmectBa. Campre
BAKHBIC IIOKA3ATENM KadecTBa OUYHMINEHHBIX CTOKOB COOTBETCTBYIOT IIOBEPXHEBBIM
BONAM C TICPBBIM KJIACCOM 4WCTOTHl M HCHONHAOT TpeOOBaHMA UM NUTHEBOH BOIBL
TIpeseHTHpOBaHHas OHCTHAY CTAHIHA — 3TO CICGAYIOIIHH METON OueHb 3(EKTHBHOM
OYMCTKM CTOKOB M MX PalMOHANBHOTO HCIIONB30BAHNA B OTEYECTBEHHBIX YCJIOBHAX,
HA0 BECTH JANBLIE HUCCIIEHOBAHUA a TAKKE PACHPOCTPaHATH OOBEKTHI, HCIOIHALOIIHE
MeJaHua. OTa CTaThs HE HCYEPDBIBAST BCEero o0beMa TeMBl JTO HOBas
TexHojormdeckas mpoGnema B Hamel crpame. llogendercs MHOrO 3aMedaHmui,
Kacalomuxcsa CaMbIX BaXKHBIX el llesieHampapieHHBIM SBJIIETCS BENEHHME peecTpa
CYMIECTBYIONMNX OUYMCTHBIX CTAHIMI 3TOTO THIA 4 TaKKe CHCTeMaTHdecKd cobupars
IaHHBle, Kacaomuecs MX (yuxumpoHuposanus u ddekToB. CobpanHas mEHbopManus
JIOIDKHA CITY)KHTH JUIst 0OpabOTKH TOYHOCTEH CYIIECTBYIOIMIMK IIPOSKTOB, HCTIPABIICHUA
SKCIUTYaTal|y a TAKOKe VI YPeryIupoBaHus B 001aCTH IEriCHaTyphL.
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Tabnma 1

IlapameTpEI OYHCTHTENLHOM CTAHIMY TSt INECTH IMYHKTOB u3Mepenus B r. WIOS

3exenan Lypa
1997 | Crmoru Pedyxyusn 3azpsznenuii Knace
Hoxazamenuy cypoenie |noche mex.|nocne Guon.| nocne I | nocne I | Boda 8| uucmomst
oUUCIKI | ounCImIKY noas nona | npyody
Mecto moGopa - 81 s2 S3 S4 85 S6 -
Peaxtun pH 7,6 6,8 72 7,0 7.1 7.8 1
Iper mrPt/gm’ cephIi CeprTi 60 40 40 25 1
Jarax B XOMIOHHOM v v II cmey. 1§23 IR IR I
BHJE THHJIOCTBRIE | THHIOCTHBIH
BZTs mrOy/am’ 365 342 19 6,3 58 1,3 1
ChZTwm mrOy/am’ 130 88 13 7,1 8.3 7.1 I
OGijas copmec. | mr/am’ 714 464 52 30 38 32 1
(Rosror ogélny)’ | mrP/m’ 140 63 8 6 11 4 I
AMMHaUHBIT 230T | mrNygs/Im 100 612 1,86 0,40 0,34 0,32 I
HirrpurHEdt azor | mrNwoo/mm’ 0,007 0,002 0,398 0,009 0,003 | 0,002 1
HurpatHeri aszor mrNyos/am® 0,15 0,27 21,2 15,3 0,06 0,05 1
Obrmpit a3oT mrN/pm’ 135.2 69,3 24,7 16,9 1,84 1,59 1
®ocdars mrPOy/am’ 31,2 21,9 12,6 3,82 1,21 0,08 1
O6mmit pochop | mrP/am’ 12,1 8,82 6,3 3,3 0,72 0,06 I
Huoexc rosguyuenma nonesnezo oelicmeus 1,66
3ona (seprobowosci)’ 3
Konesnemeopusie 6axmepuu -
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DAZI DIELEKTRISKAS CAURLAIDIBAS PETIJUMU ASPEKTI
GUMIJAS MAKSLIGAS NOVECOSANAS PROCESOS

ANDRIS MARTINOVS
Rézeknes Augstskola
Atbrivosanas al. 76, Rézekne, Latvija, LV - 4600

Gumija ekspluatacijas laikd ir paklauta ilgstoSai dabiskai noveco$anai, kuras
rezultata izmainds gumijas struktiira, pasliktinas elastigas Ipasibas un mehaniska izturiba.
Konstruktoram ir nepiecieSams zindt, cik ilgi konkr&tais gumijas izstraddjums dotajos
apstaklos spés kalpot. To var prognozét uz padtrinito eksperimentu pamata. Sie
eksperimenti ir saistiti ar gumijas maksligo noveco$anu, kad pétamajam paraugam papildus
tiek pievadita energija, iedarbojoties uz to ar temperatiiras lauku, radidciju, kimiski aktivam
vielam, vibracijam vai ka citadi. Maksligaja novecoSana strayjak izmainds gumiju
raksturojosie parametri un 1s2ka laika sasniedz savas kritiskas vertibas, pie kuram gumijas
izstraddjums vairs nav lietojams. Dotaja darba ka viens no $adiem parametriem ir izvéléta
dielektriska caurlaidiba, maksligd novecosana tiek veikta paaugstinata temperatiira.

Eksperimentala shéma redzama 1.attela.

1.att. Eksperimentala shéma

Kondensatoram, starp kura platém novietots gumijas paraugs, pieslédz maipstravas
generatoru (darba frekvence no 20kHz lidz 220kHz). Spieguma U mériSanai tiek izmantots
voltmetrs V; ar pieJaujamo frekvenéu diapazonu lidz 1MHz. Stravas stipruma mériSanai
lieto tadu pasu voltmetru V,, kuru pieslédz paraléli pretestibai R (987Q). Strdvas stiprums
caur kondensatoru
U,

=z .
Kondensatora klajumi ir ripkveida ar diametru D un attdlumu starp platém d. Dielektrisko
caurlaidibu var noteikt péc formulas

96
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21d
Eg=—"7
g vUD

kur g¢- elektriska konstante, v- frekvence.

Darba gaita tika uznemtas dielektriskas caurlaidibas frekvendu raksturliknes (2.att.)
vairakiem paraugiem, kas bija pemti no automasinas riepas kameras (1993.gada razojums),
un tika paklauti maksligajai noveco$anai paaugstinta temperatira: 80°C (2 paraugi), 100°C
(4 paraugi), 120°C (2 paraugi) un 145°C (2 paraugi). Mérijumi ar katru paraugu tika
atkartoti p&c zindma laika perioda. Starplaikos starp méri$anam un sildi§anu termostata visi
paraugi atradas hermetiski noslegtas mégenés. Paraugu temperatiira métifanas laika bija 17-
20°C, gaisa mitrums telpa svarstijas no 63 lidz 80%. 2.attsla raksturliknes pieder paraugam,
kas tika turdts 120°C temperatiird. lekavas paradits karséSanas laiks termostatd, arpus
iekavam - laika intervals starp izpems$anu no termostata un mérjjumu veik§anu. Vispariga
tendence visiem paraugiem ir $dda: jo ilgaku laiku paraugs paklauts maksligajai

noveco8anai, jo mazika paliek dielektriska caurlaidiba.

BEERY) 2,

g=g(V)

80

0 50 100 150 200
v, kHz

250

—&—g (t=0)

~{1—e (2h00m) th
—5—e¢ (13h30m) 1h
—¥—g (16h10m) 12h
—¥—e (27h10m) th
—O—e (27h10m) 14h
—+—e (38h40m) 18h
—a=—g (79h40m) 16h

2.att. Dielektriskas caurlaidibas frekvenéu raksturliknes dazadiem parauga karseSanas laikiem
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Viens paraugs vispar netika paklauts maksligajai novecoSanai. Tas atradas atklata
gaisa, pa laikam tam tika uzpemtas frekvendu raksturliknes un kalpoja kontrolei, ki ar
mérfjumu gadfjuma kladas (10%) novértd¥anai. Sie rezultdti redzami 3.attéla. Iekavds
att€lots gaisa mitrums merisanas bridi.

e=g(V)
80 - l
80
70
60
——zl (71%)
50 —E— €2 (80%)
R — &3 (74%)
40 A ~3— g4 (70%)
; —@— 5 (63%)
30 i &6 (67%) |
20
10
0 )
0 50 100 150 200 250
v, kHz

3.att. Frekvendu raksturliknes kontroles paraugiem

V&l divi paraugi tika karséti termostata 100°C temperatiira salidzinosi neilgu laiku -
13h, p&c tam turéti 4 diennaktis hermétiskd mé&gené, bet velak atklata gaisd, ik pa laikam
uzpemot frekvenéu raksturliknes. Tas bija nepiecieSams gaisa mitruma ietekmes
noskaidroanai. Rezultiti redzami 4.attsla. Sie mérfjumi deva atbildi uz jautajumu, kipéc
dielektriskd caurlaidiba nekarsétai gumijai ir tik liela (e=60+80 20kHz gadijumi vai
£=30+40 100kHz gadijuma). Acimredzot iemesls tam ir fidens tvaiks, ko ir absorb&jusi vai
adsorb&jusi gumija. Kars€jot gumiju tikai 2 stundas, dielektriska caurlaidiba samazinas uz
pusi (skat. 2., 4.att.). Karsgjot vél ilgak, & samazinaSanas tempi vajinas. Tas nozime, ka
gumija tiek izzavéta un, jadoma, ka talaka 1éna dielektriskds caurlaidibas samazinasanas ir
saistita ar gumijas noveco§anas procesiem. Lai varétu sakt pétit dielektriskas caurlaidibas
izmaigu novecoSanas procesos, gumija iepriek§ 15+20 stundas atvértd mégené jAizkarsé
aptuveni 100°C temperatiira. Péc iznem$anas no termostata, mégene hermétiski janosledz,
Sada stavokli paraugs ir jaglaba starp mériSanam un karsé¥anam. Pret&ja gadfjuma tas atkal
uzstiks Gidens tvaiku.
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e=¢(t) 100kHz
40 -
30 ¥
w 20

) ot

10 hd
o AR
4] 10 15 20 25
t, diennaktis

4.att. Dielektriskas caurlaidibas izmaina laika gaisa mitruma ietekmé

Merijumi izradijas atkarigi arT no laika, kads ir pagajis, kop§ paraugs ir izgemts no
termostata. Konstatéts, ja dielektrisko caurlaidibu méra uzreiz péc parauga izpemsanas no
termostata, ta ir lieldka nekd tad, ja mé&rfjumi tiek veikti péc vairakim stundam. Tas
redzams 2.att€la un atseviski izdalits 5.attéla.

25

g=g(Vv)

B

10

T

0 50

100 150 200

v, kHz

~—¢—e (27h10m) 1h
~0—¢ (27h10m) 14h

250

5.att. frekvencu raksturliknes dazadiem péckarsgSanas laikiem

Tatad intensivi novecoSanas procesi notiek ne tikai karseSanas laika, bet ari vairakas
stundas p&c iznemSanas no termostata. Tapéc psc karséSanas ir japagaida 15+20stundas un

tikai tad jauznem frekvencu raksturliknes.
Tendence, ka, palielinoties frekvencei, samazinds dielektriska caurlaidiba, ir

izskaidrojama ar jonu, dipolu vai elektronu siltuma polarizicijas izslégSanos.

Veicot mérfjumus, ir jaievéro ari §ludes efektu iedarbiba. Kondensatora plates, starp
kurdm atradas gumijas paraugs, labaka kontakta nodro§inasanas noliikos tika noslogotas ar
1.920kg atsvaru. Tika konstatSts, ka pirmajas miniités p&c noslogoSanas striavas stiprums
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caur kondensatoru palielingjas, péc aptuveni 20 min{itém $is process stabiliz&jas un
nakamas stundas laikd stravas pieaugums Al bija tikai 3+5%. 6.attsla paradita stravas
izmaina atkar“ba no noslogoSanas laika paraugam, kas daZadu ilgumu bija karséts
termostata 145°C temperatiira. Izskaidrojums varstu biit saistits ar gumijas parauga biezuma
d samazinaSanos slodzes iedarbiba. No formulas (2) ir redzams, ka I un d ir apgriezti
lielumi. Vecdkas gumijas cietiba palielinas, tapéc deformacijai un stravas izmainai
novecosanas procesd vajadzétu samazinaties, bet ne tik strauji ki dotaja gadijuma, kad pac
parauga 1,5 stundas karséSanas Al samazinas gandiiz 10 reizes. Batiska gumijas
novecoSana $aja laika nav iesp&jama. Tatad ir citi iemesli, iespgjams - mitruma klatbutne.
Lai mazinatu 37 efekta ietekmi, paraugs jaiztur vismaz 20 min. zem slodzes, un tikai p&c
tam var uzgemt frekvendu raksturlikni. Ta ka strdvas stiprums ir atkarigs no kondensatora
platém pieliktds slodzes P, tad to varftu izmantot, piem&ram, svaru izgatavoiani,
ampérmetru gradugjot spéka vai masas vienibas.

Al=AKY) U=1,20V, v=20kHz
0,025 -
0,02 pares & -9
f e t=0)
‘é 0,015 ~8—t=1h30m
= f —&—t=12h40m
< 0,01 —¥—t=16h10m
0,005 f——
o SRR RRR AR R
0 5 10 15 20 25
t, min

6.att. Stravas stipruma izmaiga atkariba no gumijas noslogo3anas un karsé$anas laikiem

Paraugu izvele jaievéro $adas prasibas: nedrikst biit manamas rievas, izcilyi,
ieslégumi gumijd, virsmai jabit maksimali gludai, biezumam aptuveni vienddam visa
parauga. Tas tika mérits ar mikrometru 10 daZadas vietas pa parauga perimetru un centré,
aprékinos tika pemta vidéja vertiba. Dotaja darba kltida §i lieluma noteikSanad sastada
aptuveni 6%. Ta ka, slogojot kondensatora plates, biezumam vajag samazinaties, tad I
lieluma mériSanas metodes nepiecieSams pilnveidot.

Dielekiriskas caurlaidibas izmaipa atkariba no karséSanas laika t un temperataras T
redzama 7.attela. Ar punktiem attéloti eksperimentalie, ar nepartrauktu liniju - teorétiskie
rezultati. Eksperimentdlajam vértibam tika veikta korekcija, lai sakotngjds dielektriskas
caurlaidibas veértibas €0 visiem trijiem paraugiem biitu vienadas. Par laika atskaites sakumu
(t=0) tika piepemts moments, kad paraugi bija aptuveni 2 stundas izkarséti termostata.
Funkciju piemeki&iana atbilstosi eksperimentalajiem punktiem tika veikta meklgjumu cela
ar elektroniskds tabulas EXCEL palidzibu. Ta ka daudzi dabiskie procesi norit péc
eksponenciala likuma, tad ari teorstiska dielektriskas caurlaidibas funkcija tika pemta ka
eksponentfunkcija, kurai vajadz&ja piemeklét tikai divus koeficientus C; un Ca:
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€
Ci+t

e=(e0-1e +1 - (3)
Funkcijas izvéle bija paklauta sikuma nosacijumam: ja t=0, tad e=c0. Tika atrasts, ka laba
saskapa starp eksperimentdlajiem punktiem un teor8tisko likni ir tad, ja C;=0.51 un
C;=0.0329 (T=100°C), C;=0.0545 (T=120°C), C;=0.0925 (T=145°C). Jaatzimé, ka
konstantei C, visos gadijumos ir viena un t pati vériiba.

e=g(t) 100kHz
25

& 100C eksp.
20 ~——100C teor.
15 %x\t: A 120C eksp.
@ i ) mmnm 120C teOr.
10 X 145C eksp.
5 145C teor.

0 )

0 20 40 60 80 100
th

7.att, Dielektriskds caurlaidibas izmaina atkariba no kars€sanas laika un temperatiiras

Temperatirai T atbilstodas C; vertibas tika izmantotas, lai atrastu funkciju
Ci=Ci(T). Labu saskanu ar eksperimentalajam C; vértibam deva funkcija

0.0225(273+T)

C, = 0.0000076 - ¢
Zemak dota funkcijas Cy vértibu tabula un grafiks (8.attela).

T, °C Cyeksp. {C teor. tk, gadi

0 0.0035 23.768

20 0.0055 9.835

40 0.0087 4.070

60 0.0136 1.684

80 0.0214 0.697

100 0.0329 0.0335 0.288

120 0.0545 0.0526 0.119

140 0.0825 0.049

145 0.0925 0.0923 0.040

160 0.1294 0.020
g krit 4
&0 19.58
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C=C(T)
0,14 -
0,12 V4
y/
0,1
o 008 Fod e Cieksp.
8,86 7/ C1 teor.
.04
0,02 /j
0 =] ! ,
0 50 100 150 200
T,grad C

8.att. Funkcijas C; atkariba no kars€Sanas temperatiiras

Koeficients pirms eksponentes biitiski iespaido funkcijas skaitlisko vértibu, savukart mainot
otro koeficientu (0.0225), var panakt vajadzigu liknes liekumu. Sakariba (4) lauj noteikt
konstanti C, kas atbilst gumijas izstradajuma ekspluatacijas temperatiirai T.. Ievietojot C)
kopa ar kritisko dielektriskas caurlaidibas gy vértibu sakariba (3), var atrast maksimilo
gumijas izstradajuma kalpoSanas laiku ekspluaticijas temperatiira:

100

g—-1Ys1

g0—-1
t, =|—-—— (5).
K C]

Ja, pieméram, gumijas dielektriska caurlaidiba pasreiz&ja momenta €0=19.58, bet kritiska
Ei=4, tad dotais gumijas izstraddjums vel vares kalpot laiku ty, kur§ dazadam
ekspluatécijas temperattizam dots tabula.

- _v
Apzim&sim C = oT (6),
kur C=const, tad sakaribu (3) var parveidot:
wC?
e=(e0-De T +1 (7).

S1 izteiksme vardtu aptuveni aprakstit dielektriskds caurlaidibas ¢ atkaribu no frekvences,
laika un temperatiras. Koeficienti C un C2 ir japiemekle. Atvasinot §o funkeiju, péc laika
var iegiit diferencialvienadojumu, kur§ raksturo dielektriskas caurlaidibas izmaipas atrumu:

de (s0-DCv
=z (_._._,_2_0_2__~ e CT 8).
dt CIt ™

Izteiksmes (7) un (8) apmierina sakuma un robeZnosacijumus:

ja t=0, tad e=¢€0 un ds/dt=-00;

t=00 e=1 de/dt=0;
v=0 e=gl=¢g* de/dt=0; )
V=00 g=1 de/dt=0;
T=0 g=1 de/dt=0;
T=w e=¢0 de/dt=0;
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Apskatisim So nosacijumu iespgjamo fizikdlo izskaidrojumu. Sakuma momenta
dielektriskajai caurlaidibai ir maksimala vartiba €0, kura laika gaita samazinas. Ilgstosa
noveco$anas procesa sistémai jaiegem stavoklis ar minimalu energiju, tatad ar minimalam
iespgjam dalinam parvietoties un polarizéties. T4 ka ¢ ir tie§i atkariga no polarizacijas, tad
izslédzoties polarizacijai elektriskais lauks dielektriki nepavajinds un e=1. Konstanta
lieluma mainas atrums vienads ar nulli, tap&c de/dt=0. Palielinoties frekvencei , dielektriska
carlaidiba samazinas, jo sakuma pakapeniski izslédzas lénikie - dipolu, jonu un elektronu
siltuma polariziciju veidi, bet vélak ari atrakie - dipolu, jonu un elektronu elastigo
polarizaciju veidi. Tapéc frekvencei tiecoties uz bezgalibu, polarizacija nenotiek un
g=1. Pie absoliitas nulles (T=0) daligas ir it ka “iesaldétas”, to parvietofanas nav iesp&jama,
tap&c nav iesp&jama ari polarizacija un e=1. Palielinoties temperattirai, lielaka klfist dalinu
energija, tam vieglak parkartoties arja elekiriskd lauka virziena (polarizéties), tipéc e
pieaug (ja t, v=const). Reali temperatiirai jabiit mazdkai par kddu kritisko vértibu T,
parsniedzot kuru saksies gumijas sair§ana. Pilnigu parliecibu par izteiksmju (7) un (8)
pareizibu pagaidam diemZ8l nevar teikt, jo pamaz ir eksperimentilo datu.

Gumijas paraugu vizualie noverojumi mikroskopa (20 un 100x lield palielindjuma)
lava secinat, ka jaunakam gumijam virsma ir lidzendka, mikroplaisu daudzums un izméri
nelieli. Paraugiem, kas bija paklauti maksligajai noveco$anai (80h, 120°C), mikroplaisas ir
paplasinajusas, to skaits kluvis lielaks. Aina atgadina izZuvusu, saplaisdjusu zemi tuksnesi.
Optiskie noverojumi mikroskopa varétu bat vél viens kritérijs, péc kura vadities, nosakot
gumijas novecoSanas pakapi.

Gumijas noveco$anas pakapes raksturoSanai varétu pemt ari citus krit8rijus,
pieméram, elastibas un bides modulus, izturibas robezu, cietibu, elektrovaditspg&ju u.c. éajé
noliikd ir nepiecieSams savakt bagatigu eksperimentalo materialu, noskaidrot konkréta
fizikala lieluma izmainas tempus atkaribd no noveco$anas faktoru intensitdtes, aprakstit Sos
procesus ar atbilstoSiem diferencidlvienadojumiem, noteikt So lielumu kritiskds vertibas,
izstradat gumijas kalpo$anas laika prognozes metodiku. Precizaku prognozi varétu iegiit,
izmantojot kompleksu modeli, kura ieklauts maksimals skaits p&tamo fizikalo lielumu.

ZIDAINU MIRSTIBA KA VIDES KVALITATES INDIKATORS
LATGALE

IVARS MATISOVS,

Rézeknes Augstskola, InZenieru fakultate
Atbrivosanas al. 76, Rézekne, Latvija, LV - 4600

Zidaipu mirstiba at¥kiras no kop&jas iedzivotaju mirstibas problémas ar savu Ipaso
socidlo, demografisko un medicinisko nozimibu. Ta ir viens no jitigakajiem jebkuras
teritorijas vispargja socidli ekonomiskd, sanitard un ekologiskd stavokla indikatoriem.
Tadgjadi zidainu mirstibu var uzskatit par kompleksu vides kvalitates indikatoru, ar vidi
$aja gadijuma saprotot visu socialo, ekonomisko un dabas faktoru un paradibu kopumu, kas
tie§a vai netieda veida ietekmé iedzivotdju dzives kvalitati.
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Zidaigu mirstibas raditaja bitiska prieksrociba ir ta, ka Latvijas apstaklos zidainu
mirstibai ir pietickami pilniga un operativa uzskaite, kas lauj to bez ievérojamam
papildizmaks@m un laika pat8rina izmantot ka vides kvalitates indikatoru, vél jo vairak
tapéc, ka, salidzinot zidaipu mirstibu un vides kvalitati ietekmgjofo faktoru kopumu,
jasecina, ka tie ir pietickami pla$i un biezi vien abam paradibam lidzigi nosacijumi.

Pielietojot zidainu mirstibas raditaju ka indikatoru vides kvalitates analizei, janem
verd tas, ka Latvija, valsti ar salidzinoi nelielu iedzivotdju skaitu, gadfjumu skaits ir
salidzinoSi neliels un svarstigs. Rajonu, pilsétu un, jo ipa$i, pagastu griezumia zidainu
mirstibai ir v&l maziks gadijumu skaits un Iidz ar to izteiktakas tendences svarstities, tapsc
pétijumos ieteicams izmantot vairaku gadu vidgjos raditdjus, kuri vakti un apstradati péc
vienotas metodikas.

Zidainu mirstibas (jaundzimuSo mirstibas) koeficients raksturo zidaipu mirstibas
bieZumu pirmaja dzives gada. To aprékina ka miruSo zidainu skaita attiecibu pret dzimuso
skaitu viena gada laika.

Zidainu mirstibas koeficientu var aprékinat péc vairakam metodém.
Visvienkar§aka no tam ir:

mg:—”}ff’f"a10<)oJ

kur m, - Zidaipu mirstibas koeficients,

M, - miruSo bernu skaits vecumd Iidz 1g. attiecigd gada laikd, kuram tiek rékinats
koeficients,

N - dzimuSo bernu skaits attieciga gada laika, kuram tiek rékinats koeficients.

Katra valst pastav ne vien geografiskas atikiribas, bet ari teritorijas ar daZadam
kulttirvésturiskam Tpatnibam un ar nevienmérigu sociali ekonomiskas attistibas limeni, ki
ari diferencétu antropogéno slodzu sadalijjumu. Latgale jau izsenis daudzgjada zina bijis
ipatns Latvijas regions, kurd visai valstij rakstwigds problémas vérojamas bieZi vien
saasinatd forma. To var attiecinat ari uz paSreiz€jo parmainu procesu, kad wvalsts
nevienm©&rigas attistibas rezultata arvien krasak sak izpausties atSkiribas starp Latvijas
centralajiem un periférijas apgabaliem, pie kam tieSi Latgali parmainu negativas sekas
skaruas vissapigak. Zidainu mirstibas raditaja izmaipas 90.gados varétu uzskatamak
iezimét 1 procesa teritoridlo diferenciaciju, atklat tds c€logus un ieteikt varblit&jos
risindjumus at8kiribu izlidzinaSanai.

Zidainu mirstibas pétijumi Latgalg ir vél tikai s@kuma stadija. Tikai kop§ 1991.gada
ir uzsakta zidaipu mirstibas raditdju aprékinasana p€c Pasaules veselibas organizacijas
apstiprinatas metodikas. Tom@r, balstot izpétes darbu ne tikai uz oficidlajiem statistikas
materialiem, bet ari uz pilsétu un rajonu Civilstavokla aktu registracijas nodalu materialiem,
var uzskatit, ka iegita sam&rd objektiva aina, kas atspogulo zidainu mirstibas [imeni un
dinamiku Latgal€ gandiiz tre§dalgadsimta garuma.

IzpStes aredla ietilpst sedi lauku administrativie rajoni - Balvu, Daugavpils,
Kraslavas, Ludzas, Preilu, Rézeknes - un divas republikaniskas paklautibas pilsétas -
Daugavpils un Rézekne. P&tijumi aptver laika periodu no 1967.gada lidz 1998.gadam.
Pirmo reizi Latvija tiek raksturota zidaigu mirstibas teritoriala diferencidcija un dinamika
ar1 pagastu un rajona pilsétu limeni. Informacija un analize par zidaipu mirstibas célogiem
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un riska faktoriem nepiecieS8ama $is problémas pilnigakai izpratnei un efektivu pasdkumu
izstradei turpmakai zidainu mirstibas samazinasanai.

Apskatdmaja laika periodd no 1967.gada Iidz 1998.gadam Latgalé konstatsti 2657
zidainu naves gadijumi un zidainu mirstibai, k3 arf tas dinamikai piemit izteikta teritoriala
diferenciacija. Lidz 1990.gadam paaugstinata zidainu mirstiba bija Daugavpils, Kraslavas,
Ludzas un Rézeknes rajonos. 90.gados $im nelabvéligajam teritorijim pievienojies ari
Balvu rajons, un vienigi R&zeknes rajona nav vérojama zidainu mirstibas pieauguma
tendence. Daugavpili, ka arT Preilu un R&zeknes rajonos pa$laik mirstibas ITmenis atbilst
Latvijas vid&jiem raditajiem, bet R&zekné tas ir ievérojami zemaks.

Zidainu mirstiba ir jebkuras teritorijas iedzivotaju veselibas standartindikators, pie
tam Joti jitigs, un atspogulo sabiedribas socidli ekonomiskas attistibas limeni, ki ari
vispargjo sanitdro stavokli, akumulé sevi izglitibas un kultfiras Iimeni, vides ekologisko
stavokli, mediciniskas palidzibas kvalitati un pieejamibu, socidlo labumu sadali sabiediba
utt.

Pastdv visparzindma likumsakariba - jo augstdks iedzivotdju dzives limenis, jo
zemaks ir zidaigu mirstibas raditajs dotaja teritorija. Augsta zidaigu mirstiba liecina par
sociali ekonomiskajam un veselibas aizsardzibas problémam. Ikviena cilvéka miiZza pamati
tiek veidoti jau kop§ vina iepemsanas briza. Tapéc loti daudz kas ir atkarigs no griitniecibas
norises. Seit Joti lielu nozimi iegiist socidli ekonomiskie faktori, kas ievarojami ietekms
griitnieces vecumu, dzemdibu un abortu bieZumu, mates veselibas stavokli, t.i., tos
biologiskos un demografiskos faktorus, kas tiesi ietekmé zidainu mirstibu.

Uzskatdms piemers zidainu mirstibas atkaribai no teritorijas sociali ekonomiska
attistibas limena ir situacija Latvija. Lidz ar krasajam politiskajam parmainam, kas saistitas
ar tautsaimniecibas radikdlu parstrukturéSanu un tas izraisito ekonomisko lejupslidi, ka arf
nelabvéligo socialo procesu attistibu, misu valsti 90.gados iezimé&jies ari zidainu mirstibas
limena ieverojams pieaugums, ko nevar izskaidrot tikai ar uzskaites metodikas izmainam.
90.gados zidainu mirstiba salidzingjuma ar iepriek$gjo desmitgadi Latvija palielindjusies
par 18%, bet Latgalé ka krizes vissmagdk skartaja regiond - pat par 42%. Jaatzimé, ka
zidainu mirstibas [imenis Latvija ir 3-4 reizes augstaks neka attistitajas Rietumeiropas
valstis.

90.gados ieverojami pieaugusi iedzivotaju saslimstiba ar tadam sociali bistamam
slimibam ka tuberkuloze, seksuali transmisivds slimibas, hroniskais alkoholisms, difterija,
kagkis u.c. Pieaudzis pa$navibu un slepkavibu, tostarp ari jaundzimugo bérnu slepkavibu
skaits. Tas uzskatdmi liecina par socilas vides kvalitates jlitamu pazeminasanos.

Ik gadus Latvija tiek izdariti vairak neka 20 tikstosi maksligo abortu, un to skaits ir
par 10-20 % lielaks nekd dzimuSo bérmu skaits. Ar1 8is raditdjs uzskatdmi parada miisu
valsts zemo attistibas limeni, jo attistitajas valstls abortu limenis ir 5-10 reizes zemaks.
Japiebilst, ka 30-40 % gadijumu p&c abortiem rodas dazadas komplikacijas, kas var atstat
negativu ietekmi uz nakamo gritniecibu norisi. Tapat pieaug spontdnas gritniecibas
partrauk3anas iespgjamiba. Abortu negativa ietekme izpauZas ari sievieSu dzimumorginu
hronisku slimibu veicindand. To apstiprina arpusdzemdes griitniecibu skaita picaugums
90.gados 1,6 reizes.

Sievietes veselibas stdvokla pasliktindSanos likumsakaiigi izraisa strauja dzives
limepa kriSanas, bezdarba pieaugums un vispar&ja nenoteikiiba, kas rada pastiprinatu
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psihiski emocionalo spriedzi un neizbégamu frustraciju. Visi §ie faktori atstdj noteiktu
iespaidu arf uz zidainu mirstibas limeni.

Mediciniskas statistikas nepilnibu dé] daZadu saslimstibu teritorialo atikiribu
noteikSanas iespgjas ir visai ierobeZotas. Lidz3ingja vides stavokla izpétes pakaps nevar
dro8i apgalvot, vai palielindto saslim$anas bieZumu da¥as pilsétds un rajonos vairak izraisa
vides Ipatnibas vai pacientu socidlais stavoklis. Lield méra to var attiecindt arf uz zidainu
mirstibas raditaju. ‘

Musdienu apstaklos, kad dabas un sabiedribas kopigds izdzivoSanas problémas
izvirzas viend no pirmajam vietim un ilgtspgjigas attistibas nodro§inasana kluvusi par
globalu nepiecieSamibu, biitiski ir aplikot iedzivotdju veselibas un apkartgjas vides
stavokla savstarp&jas sakatibas. P&c pasreiz&jiem priek§statiem normala cilvéka organisma
funkciongSana ciesi saistita ar apkart&jas vides kvalitati. Obligati dzivibas priek$noteikumi
ir gan nepartraukta vielu, energijas un informacijas apmaipa starp organismu un vidi, gan
arT organisma sp&ja tidi merd norobeZoties no argjas vides, lai vides fizikali kimisko
parametru maina nespétu bitiski ietekmét dzivibas pamatnorises.

Cilveka reproduktivo funkciju deformaciju misdiends var izraisit liels daudzums
fizisku, ktmisku un farmakologisku abiotisku faktoru. DaZos aspektos S0 faktoru iedarbibas
probléma ir plasdka neka tikai dazadu mutaciju rafanas, jo fiziskie un kimiskie faktori
ietekm@& griitniecibu, tas gaitd radot da¥adus sarezgfjumus, kas var radit ilgstosas
modifikdcijas vairakds paaudz8s, tadgjadi radot sareZgitas iedzimtas slimibas. Starp
piesargojosa agenta aktivitates pamatkritrijiem ievérojama nozime pieSkirama ta spejai
izraisit augla boja eju, pazeminat dzimstibu un radit iedzimtas kroplibas. Uz zidaigu
mirstibas vispargjas samazina$ands fona tomér palielinas to b&rmu skaits, kas piedzimst ar
dazadam anomalijam, kas tiek izskaidrots ar to, ka apkart&ja videé pieaug teratogéno
kimisko savienojumu daudzums.

Ekologiski nelabvéligie apstakli bieZi izpauZas netie§a veidd. Zindma loma Seit ir
geografiskajiem faktoriem, pieméram, atrasands vietai, novietojumam attiecibd pret
dazadiem geografiskajiem objektiem, klimatam (valdosie véji, gaisa mitrums, nokrispi utt.).
Piesarnotd vide ar caur ekologiskas bistamibas apzina$anos atstdj negativu ietekmi uz
cilvéka psihi un dzives veidu.

Bez ekologiskas vides pastav arl apkartgja sociala vide, ko nosaka vesels faktoru
komplekss, kas atspogulo dazadas bema vecdku dzives puses (socialais stavoklis, gimenes
iendkumu limenis, dzivoklu apstakli, laulibas attiecibas, izglitibas [imenis, nodarbosanis,
mediciniskd palidziba) un netieSi caur métes organismu ietekmé& augli griitniecibas laika,
turpina ietekmét jaundzimuSo un lield mé&rd nosaka kopSanas kvalitdti un baroSanas
raksturu, it ipa$i pirmaja dzives gada. Iz8kirosa nozime ir efektivas socialds nodroSindSanas
sistémas izveidei, jo maznodroSinatas gimenes, un tadu, pieméram, Latgalé, ir vairums,
nevar atlauties normalu bérnu uzturu. Tas izpauZas ar1 zidainu mirstibas raditéjos.

Maitem, kuru vecums parsniedz 30 gadus, ir paaugstindta zidaigu mirstibas riska
iespéjamiba. Risks pieaug lidz ar dzemdibu un abortu skaita palielinaSanos. Zénu vidi
mirstiba ir 1,4 reizes lielaka neka meitenem. To visu nosaka galvenokart biologiskas un
genétiskas ipatnibas.

Socidlas vides ietekme uz zidaipu mirstibas limeni izpauzas arl tadgjadi, ka
paaugstinata zidainu mirstiba ir smaga fiziska darba stradniec@m un sievietém, kuru darbs
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saistits ar lielu psihiski emocjondlu spriedzi. Lielaka vériba japievér§ ari sociali
higi€niskajiem apstakliem, ka ari janodro$ina raciondla un dabiska zidainu baroSana.

i Konstatéta vecaku etniskas piederibas zindma ietekme uz zidainu mirstibu. Latgales
latvieSu un polu vidii zidaigu mirstiba ir mazaka neka krieviem un baltkrieviem. Ipasi liela
zidaigu mirstiba ir ¢iganiem, kam §is raditajs 3 reizes parsniedz vidgjo Ifmeni. To nosaka
galvenokart dzivesveida atSkiribas. Jaukto laulibu bitiska ietekme uz zidainu mirstibas
Iimeni nav novérota.

Pirms simts gadiem zidaipu mirstibas [fmenis Latvija bija ap 140- 180%, t.i., katrs
sestais bérns nenodzivoja lidz gada vecumam. Zidainu mirstiba Latvija bija gandriz 2 reizes
mazaka neka Eiropas Krievija, un $aja zipa Latvija vairdk lidzinajas Rietumeiropai.
Kurzemes guberna bija pati zemaka zidaipu mirstiba Krievija, bet Latgalg, kas tolaik ietilpa
Vitebskas guberpas sastava, lidz ar vispar€jo sociali ekonomisko un kulturilo atpalicibu,
mirstibas lfmenis bija ievérojami augstiks. Tada pati situacija saglabdjds ari 20.gadsimta
l.pusé. T4, pieméram, 1938.gada zidainu mirstiba Latgalg bija 91 %o, kas par 30% parsnie-
dza Latvijas vidgjo raditaju (70%) un bija gandriz 2 reizes augstiks neka Riga (47%).

Kop§ 20.gadsimta 50.gadiem zidaipu mirstibas Iimenis Latvija un vienlaikus ari
Latgalé saka strauji samazinaties. Pusgadsimta laika tas pazeminjas aptuveni 3,5 reizes,
tomeér Sis process nenorit&ja vienmerigi (skat.1.att.).

Viszemakais zidaigu mirstibas Iimenis Latvija un ar7 Latgal€ bija verojams 80.gadu
2.pus€ - nedaudz virs 10 %. 90.gados zidaipu mirstibas raditaji Latvija iev&rojami
palielingjds, sasniedzot videgjo Iimeni 16-17 %. Pie tam Latgal€ tie nedaudz parsniedza
vidgjo valsts raditaju un sastadija 17-18 %. Tomer ir skaidri redzams, ka zidainu mirstibas
joma Latgali vairs nevar uzskatit par bezcerigi atpaliku$u Latvijas novadu.

: == 71daigu mirstiba Latvija
35,0 4 —#@— Zidainu mirstiba Latgalé
—&— Zidainu mirstiba Latgales pils&tas
30,0 —@— Zidainu mirstiba Latgales laukos
25,0
20,0
15,0 | } ,
10,0
5,0
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1.attéls. Zidainu mirstiba (%) Latgale un Latvija 1967. - 1998.g.
(sastadits pec LR Valsts statistikas komitejas datiem un autora aprékiniem)

107
ISBN - 9984-585-55 -7




Environment. Technology. Resorces 1999

1985.-1990.g. salidzinajuma ar 1967. - 1972.g. zidaigpu mirstiba Latgalé samazinajas par
23 % (pilsétas par 14%, laukos par 27%). Samazina$anas bija vérojama visos lauku rajonos;
Rézekne saglabajas nemainiga, bet Daugavpili pat mazliet pieauga. 80.gados zidainu
mirstibas ITmenis pilsétas praktiski nemainijas, bet lauku apvidos turpindja samazinaties,
tad&jadi atSkiribas starp pilsétdm un laukiem zidaipu mirstibas [Tmenu zina pakapeniski
izlidzinajas. To varétu izskaidrot ar mediciniskas apriipes kvalitates paaugstinaSanos lauku
apvidos un apkart&jas vides stdvokla pasliktinaSanos pilsétas. Tas ipasi attiecinams uz
lielajam pilsétam, kur 80.gados vérojama paaugstinata zidainu mirstiba no iedzimtajam
anomalijam. Jaatzimg, ka 60.-70.gadu mija Latgales laukos zidainu mirstiba bija caurméera
par 50% lielaka neka pils&tas.

Bija rakstuiigas iev@rojamas zidaigpu mirstibas limena un miruso zidaigu skaita
svarstibas pa atseviSkiem gadiem, kad straujiem kipumiem bieZi vien sekoja ne mazak
strayji kritumi. Pie tam So svarstibu amplitida bija lielaka neka valsti kopuma. Svarstibu
gaita pils€tas un laukos visuma sakrit.

Zidainu mirstibas teritoridlas diferenciacijas aina Latgalé ir mozaikveida. Visos
pagastos un pilsétas ir bijusi zidaigu naves gadijumi, bet mirstibas limena atSkiribas starp
pagastiem ir Joti lielas. Visi pagasti ar loti augstu zidainu mirstibas limeni (>30%)
robeZojas ar pagastiem, kur §is limenis ir Joti zems (<10%). Tap&c pagasti ir parak maza
teritoridla vieniba tadu retu notikumu ki zidaipu mirstiba pétiSanai. Izdalot anomalos
rajonus, lai konstatstu katrd no tiem mirstibu izraisoSos domingjoSos faktorus, ka arf varétu
panakt zidainu mirstibas samazinasanos nakotng, ir nepiecieS8ama papildus informacija un
speciali pétijumi.

Ka jau minéts, zidaigu mirstiba Latvija un arT Latgale kops 1990.gada ir nepartraukti
palielindjusies, savu max raditdju uzradot 1995.gada, kad Latvija ta sasniedza 18,5%, bet
Latgale - pat 22,1%. Japiebilst, ka Latgale 1967. - 1998.gada perioda zidaigu mirstibas
limenis augstaks bijis tikai 1975.gada - 25,0%. P&dgjos gados vérojama zidainu mirstibas
seciga samazina$ands gan Latvija kopuma, gan aii Latgale atseviSki. 1998.gad3 ta bija
viszemaka 90.gados - Latvija 14,7%, bet Latgaleé - 14,2%. 90.gados zidaigu mirstiba
Latgal€ tikai 2 gadus (1993.gada un 1998.gada) bijusi zemaka neka videji valsti, bet visa
Saja laika perioda zidaigu mirstiba Latgalé bijusi par 9% lielaka. Jaatzime, ka zidaipu
mirstibas raditdja izmainas pilniba atbilst valsts ekonomikas attistibas raditaja izmainam
90.gados. Lidz ar ekonomikas atveseloSanos iezim@jusies arl pozitiva tendence zidaipu
mirstibas joma.

Tomér 90.gadu 2.pusé salidzinajuma ar §is desmitgades sdkumu zidaigu mirstiba
turpindja palielindties lauku rajonos, Ipasi Ludzas un Kraslavas rajonos, bet lielajas pilsétas
iezim&jusies mirstibas samazina§anas tendence. Tad&jadi pamanama satraucoSa tendence -
ja 90.gadu sakuma lauku rajonos zidaigu mirstiba bija tikai par 10% lielaka neka lielajas
pilsétas, tad tagad §1 starpiba jau tuvojas 70%. Tas liecina par oti kritisku stavokli Latgales
laukos, kas arvien pasliktinas galvenokart ipasi nelabvéligas socialas vides ietekmé.
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B Zidaign mirstiba 1967.-1990.g.
& Zidaigu mirstiba 1991.-1998.¢.
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2.attéls Zidainu mirstiba (%) Latgales pils€tas un rajonos1967. - 1998.g. (aprékinats péc
LR Valsts statistikas komitejas datiem un Civilstavok]a aktu registracijas nodalu materidliem).

Par valdibas uzdevumu tiek uzskatita visu valsts iedzivotaju augstas dzives
kvalitates nodroSinaSana visa tas teritorija, ka ari priekSnoteikumu radifana krasu iek§gjo
atSkiribu izlidzinaSanai un teritorijas vienmeérigai un ilgtsp&jigai attistibai. Tomér reala
situacija pardda, ka Latvijas valdiba regiondlas attistibas politikas isteno$ana talak par
skaistdm deklaracijam nav tikusi. 1998.gada beidzot tika izstradata un valdibas akceptéta
Pasakumu programma demografiskas situdcijas uzlaboSanai un kvalitativas un kvantitativas
tautas ataudzes nodro§inaSanai.

Turpmakajos gados Latgalé, tapat ka visa Latvija, blitu japanak zidainu mirstibas
limena samazina$anos. To nav iesp&jams realizét bez nelabvéligo socidli ekonomisko un
vides faktoru ietekmes nov&rSanas vai vismaz to ietekmes mazind$anas, ka ari visparjas
vides kvalitates uzlaboSanas. Tas nosaka papildus pétfjumu nepiecie$§amibu, jo panakumi
zidainu mirstibas samazinidSand nav iesp&jami bez sist€miskas, zinatniski pamatotas
pieejas, ievérojot visu apskatamas problémas sareZgitibu un daudzskautpainibu,
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GRUNTS STIPRINASANA AR ELEKTROOSMOTISKAS
METODES PALIDZIBU

AIGARS METLANS,
AINARS SKABS,
EDMUNDS TEIRUMNIEKS,

GUNDARS VALGIS
Reézeknes Augstskola
AtbrivoSanas al. 76, Rézekne, Latvija, LV - 4600

Daudzos gadijumos nepietickoSi nostiprindtas grunts dg] notiek nogruvumi, kuri
izraisa &ku, blivju dalgju vai pilnigu sagrau$anu. $7 probléma pastavéja jau loti sen, bet
asak td saka izpausties tieSi miisu gadsimta, sakara ar loti straujo industrializaciju, kurai
vajag gan daudz blivmaterialu, tad&jadi izveidojas karjeri, gan arT nostiprinat tas platibas,
uz kuram tiks veikta eku celtnieciba.

Lai gan pastav loti daudzas grunts nostiprindanas metodes, savd darba més
apskatfjam tikai vienu - grunts masiva nostiprindSanas metodi ar elektroosmozes
palidzibu, kurai tika veikti aiT praktiskie eksperimenti. Metode balstas uz elektriskas
stravas izmantoSanu grunts stiprindSanai, tas ir, uz to, ka Gdens virzas no pozitiva
elektroda uz negativo elekirodu, papildus veicot fidens atsiikngSanu no §I elektroda.

Elektroosmoze - ta ir Skiduma kustiba attieciba pret cietu sienu, elektropotencilu
starpibas ietekme jeb Seit Skidrums parvietojas cieta vide.

Pétfjumi tika veikti laboratorijas apstaklos, ki pétamo mteridlu izmantojot mala
un smilts maisijumu dazadas sajauk$anas attiecibas. Par sprieguma avotu tika izmantoti
divi 12 V akumulatori, lidz ar to pétit varja paraugus maksimalais pie 24 V sprieguma.
Tika sagatavots paraugs, kuru iepildija trijas vienada izméra kastit€s. Divas no $im
kastitém pieslédza pie strdvas avota, bet vienu salidzindSanai atstdja bez stravas
piesléguma. Vienai no kastitém tika pieslégti plates elektrodi, otrai - parasti drats veida
elektrodi (skat.l.zim&umu). Eksperimentos konstatéts, ka $kidums pliist no pozitivi
1adéta elektroda uz negativo, tatad nostiprinas grunts ap pozitivo elektrodu.

o

o o
O o
O O

1.zim&ums. Drats veida un plakan3 elektroda izvietojums.

Pirmais eksperiments: Spriegums 24 V, attalums starp drats veida un plakanajiem
elektrodiem 2,5 cm. 2 dalas mala, viena dala smil$u. Eksperimenta ilgums 24 stundas. Jau
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pirmajas miniités bija novérojams, ki notiek fidens paridiands pie negativa elektroda.
Eksperimentu beidzot negativa elektroda pusé paraugs vél bija mitrs, bet pozitivaja
saciet§jis 1adiusd 2 cm. Tomer plakanajiem elekirodiem grunts bija mikstaka, neka pie
drats elektrodiem. Paraugd bez elektrodiem pa 30 laiku nebija notikuSas bitiskas
izmainas. Lai salidzinatu, cik daudz Gidens ir katrd paraugi tie tika nosvérti, izZaveti un
velreiz nosverti (paraugos, kuros bija elektrodi, svérta tika sacietgjust dala ap pozitivo
elektrodu). Rezultati paraditi 1.tabula,

Ofrais eksperiments: Spriegums 12 V, mila nedaudz vairdk par smiltim. Attalums
starp elektrodiem 3 cm. Eksperimenta ilgums 46 stundas. Seit grunts sacietdSana notika
daudz lenak nekd pirmajd eksperimeta. Tapsc paraugi pa eksperimenta laiku tika sveérti
divas reizes (pirma reize p&c 24 stundam), (skat.1. tabula). Eksperimentu beidzot ap dréts
elektrodi izvietoti jaukta veidd + ar -. Tapec tas paildzindja eksperimentu. Beidzot
eksperimentu sakaltuSais slanis ap drats elektrodu 1,8 cm, bet ap plati 2 cm. Masas
izmainas skatit 1.tabula.

1.tabula
Paraugu masas izmainas veiktajos eksperimentos
Eksperiments
1 2 3
plate drits bez el. plate drits bez el. plate dréts bezel.
Masa, g pirms 252 2482 | 2672 102.7 104.4 124 134 6225 | 8225
ZavEéSanas :
Masa, g péc 227.5 222.5 229 92 95 108 123.15 57.5 7725
Zavelanas
Masu starpiba, 9.72 10.4 14.3 10.4 9 12.9 8.1 7.6 6.1
%
Masa, g pirms 140.7 100.35 124.5
Zavesanas
Masa, g péc 130 94.2 110.9
Zave&sanas
Masu starpiba, 7.6 6.1 10.9
%

Attaluma starp elektrodiem ietekme vz
sacieteSanas diametru (eksp. veikts 24
stundas pie 24 V)

2,5
2
1,5
1
0,5

diametrs,cm

2,5 3 4 5

attalums starp elektrodiem, cm
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Parauga mitruma izmaina atkariba no
eksperimenta ilguma

parauga
mitrums, %

eksperimenta ilgums, stundas

Elekroosmozes paridibas pielietoSana praksé

Elekrsoosmozes paradibas pielieto tehnikd. Pieméram ar elekiroosmozes
palidzibu veic daudz poraino materialu (kiidra) zavésanu, ka ar pielieto hidrotehniskajas
iekartds. Ar elektroosmozes palidzibu veic porainu materidlu, piem., koksnes
piesticinaSanu ar dazadam kimiskajam vielam (antipiréni, antiseptiki, ... ). K& arf ar
elektroosmozes palidzibu keramiskaja riipniecibd ar drats palidzibu, kura ir negativi
ladéta, mala brusas grieZ kiegelos. Tada veida nenotiek mala daligu pielipSana, ta k3 §is
negativi ladetas dalinas atgriizas no drats, kura negativi 1adéta. Turpreti Gidens, kas satur
pozitivos jonus virzas uz drati (elektrodu) un nodrosina tas labu iesmérésanos.

Loti pla8i pielieto elektroosmozi grunts, kura draud nogrut vai ari kada grunts
gabala, nostiprinasanai (skatit 2.zZim&juma). T2 ir salidzinosi efektiva un neprasa lielus
papildu lidzeklus.

— + __’__ —_

2.zimgjums. Elektroosmotiskd nosusinasana.

Elektroosmotisko nosusinaSanu pielieto gruntis, kur filiracijas koeficients nav
lielaks par 0,09 nv/diennakti. Parasti pielieto spriegumu 30 - 60 V. 1 m> grunts
nosusinaanai vajag 5 - 40 KWh elektroenergijas. Lai aizvaditu Gideni no negativa
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elektroda, tas ir specidls adatfiltrs, caur kuru izsiikn€ Gideni prom. Adatfiltra diametrs 40 -
50 mm. Pozitivajam elektrodam izmanto metala stiepus.

Ar elektroosmozes palidzibu veic ari grunts cietind¥anu. Seit caur pozitivo
elektrodu grunti ievada cietinofu materialu piem&ram Na®iO3 un CaClz . So metodi
pielieto puteklainds smiltis, smil§mald jeb tur, kur filtracijas koeficients nav liels
(Kf < 0,1), tas ir tur, kur Gdens savu spéku dé] nefiltr&jas cauri. Cietgjosa viela lidz
negativajam elektrodam nenonzk, jo pa celam sacieté. Ja gruntl ir sali (piem., diipas), tad
elektroliti nav vajadzigi. Notiek - nosusind$ana, apmainas reakcijas, elektrolize, veidojas
neatgriezeniski savienojami. CietindSanas shému ar elektroosmozes palidzibu skatit

3.zIm&juma.
2 -

3.zim&jums. Elektroosmotiskas grunts cietinaSanas shéma.

Secindjumi

Izejot no veiktajiem eksperimentiem, redzms, ka, jo talak atrodas elekrodi viens
no otra, jo vajadzigs ilgaks laiks, lai grunts sacietetu lidz noteiktai cietibas pakapei. Pie
lielaka sprieguma grunts saciet€Sanas notiek atrak neka pie mazaka.

Biitiski grunts sacieté8anu ietekmé tie$i mala daudzums taja. Paraugi ar lielaku
mala saturu sacietéja daudz atrak neka tie, kuros bija mazak.

Tre$aja eksperimentd, kur elektrodi bija izvietoti jaukti pozitivais ar negativo,
vajadzgja vairak laika, lai grunts sacietétu ap pozitivo elekirodu neka pirmajos divos
eksperimentos, kur elektrodu izvietojums bija paral€ls viens otram.

Visos eksperimentos, kur tika pielietoti plates elektrodi grunts stiprina$anas notika
1éndk neka pie drats elektrodiem.
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IPHHIMUILI BHIGOPA YYACTKOB 3EMHOY KOPBI JIJIA
PASMEINEHMS EKOJOI'MYECKHA OINACHBIX OTX0JZ0B
HPOMBIIIVIEHHOCTH

MOPO30B B.H., BYPOB IN.1O., TATAPHHOB B.H.

I'eodusnueckuii nentp Poccuiickoit Axanemun Hayx

Momnoznexwuas 3, Mocksa, 117296, Poccua

" Annomayus

Paccmompenst  sonpocel  6b160pa  yHACIMKOE 3eMHOL  KOpbl ONA POIMEueHus U
3QXOPOHEHUR IKONO2ZUYECKY ONACHBIX OMX0008, 8 MOM YUCie PAOUOAKMUBHBIX OMX0008 BbICOKOU
cmeneHu  akmueHocmuy. IlpeOcmasnenvr sxcnepmuvlie OYeHKU NPUPOOHBIX  (PAKMOPOS,
Onpedensiouux USOMAYUOHHbLE CEOUCMEa NOPOO U CMABGUILHOCHTL CINDYKIMYDHO-MEKMOHUYECKUX
6noxo6 3emHOU KOpbL, a MAKdCe YCNOBUA pasOenenus YuACIMKO8 Ha 6raonpusmubie U
HebnazonpuAmnble ¢ MOYKU 3DEHUA PUCKA DPACHPOCIMPGHEHUA ONGCHBIX MAMepuaios 6
okpyJcaiomyro  cpedy. Memooduyeckuil nodxod nossonsem opmanuzoeanic NEPevill IMAan
86160pQA YHACMKOE O pasMeEljeHus OmxX0008 U UCHONb306aMb NPU BMOM PASHONIAH0Eble 6asbl
OaHHBIX O C0TICMBAX, CMPOEHUY U NPOYECCcax 6 3eMHOT Kope.

Crenenp HaNEXHOCTH H3O0JLIMH OTXOXOB OT OKPYXAIOWIEH Cpeisl NPy MX 3aXOPOHEHUH
o0ycnaBmIBaeTCA €CTECTBEHHBIMK H3OJALMOHHBEIME CBOMCTBAMM TeOJOTHYECKOM Cpensl M
CTaOMIIBHOCTRIO IPHPOIHBIX (haKTOPOB, OMNPENENSIONMX COXPAHHOCTH 3THX CBOMCTB BO
Bpemernu. Ilpo6GrnemMa BEIOOpa Ha TEPPHTOPHH OTHAENBHBIX CTpaH HauGonee CTaOMIBHBIX
TeoJIOrHIecKUX GIIOKOB I 3aXOPOHEHHS B HHUX 3KONOrHYECKH OIACHBIX OTXOMOB, B TOM HHCIIC
PaiOaKTHBHEIX OTXONOB BHICOKOH CTENCHHM aKTHBHOCTH, BIUTIOYaeT B ce0f pelleHHe psna
dysgaMeBTaANBHBIX 3329 U3 00acTH HayK O 3eMie, B YACTHOCTH - reOJIOTHH, T€OMEXaHUKH H
vHbopMaTixy u nap. Hipke paccMOTpeHs! pa3paboTaHHbIe HAMH NMPUHIMILI BEIOOPA yYaCTKOB
3€MHOH KOpBI JJIf PasMENIEHHMA B HMX 3KOJOTHYESCKH ONACHBIX OTXONOB IIPOMBIIUICHHOCTH.
OcuoBHBIE € NONOXKeHus Ge3ycIOBHO MOXHO MCIIONB30BaTh W IUIA BHIGOpa y4aCTKOB IS
CBAJIOK M 3aXOPOHEHHs OOBIIHEIX OTXO0J0B.

Bo MBorux paborax, HOCBAMEHHBIX NaHHOHA mpo6iieMe rOBOPUTCA, YTO Ha IIEPBOM 3TAlE
HeoOXOIUMBI HCCIIeAOBaHUA IIC PafiOHHPOBAHMIO TEPPHTOPHH M BELIENCHUS YIACTKOB KyAa IpHY
IIPUEMIIEMBIX TPaHCHOPTHBIX PAacXOAax MOIyT OBITH JOCTaBJICHB! OTXOMBL B ocHOBe aTHX paboT
JIOJDKEH JIeXKaTh AeTalbHbIH aHamu3 (OHIOBBIX TIeOJIOro-reo(pu3nIeckux M Kaprorpaduyeckux
Marepuanos. EcrectBenno, 6e3 opmamusamuy 6ospmoro 00seMa HaKOIUIEHHON HH(OpMAariy
PasHOIUIAHOBOI'O XapPaKTepa K3 PadIMuebX 06macTell 3HaHMU WCCNEAOBATEIIO HEBO3MOXHO €€
3¢ beKTHBHO HCIIONB30BATh NPH NPUHATHH PEIMEHHA O CTENCHH 3KOJOMMIECKOH MPHIONHOCTH
TOrO FUTH MHOre ydacTka. HecMoTps Ha TO, YTO Ka9€CTBEHHBIE IEOIOIHIECKHE XapaKTEPHCTHKH
ABJIIOTCA OOBEKTHBHEIMH M IPOIIIM AanpoOHMpOBaHHE CHEIManucTaMH, 0e3 WHCIeHHBIX
KPHTEDHEB OLEHKH CBOMCTB M CTaOHNBHOCTH CTPYKTYPHO-TEKTOHHYECKMX OlIOKOB M
KOMITBIOTEPHOM TeXHOJOTHH, HO3BOILTOMEH GHICTPO MPOAaHANU3UPOBATE OOJNBINOE KOIHYIECTBO
BapHAHTOB H BHIOPATh 3KOJNOrMYECCKH HAMMEHEE ONACHLIM BapHaHT, HEBO3MOXHO pPEIIHTH

TIOCTABIICHHYIO 33/(34Y.
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CymectBytolnue B HacTosimee BpeMd oOmigde MOAXOAB! K BBIGOpY Y9acTKOB A
PasMeIeHHs IKONOTHYECKH OIacHBIX OGBEKTOB OCHOBAHBI HA PACCMOTPEHHH ONOKOB 3€MHOHM
KOpBI, DPACIIONOXCHHEIX B TEKTOHHYeCKH CJAa0OaKTHBHBIX paHoHax, OONamaroImux Manoi
IPOHHIIAEMOCTBIO, TEKTOHHYECKOH aKTHBHOCTBIO M CeHCMHYHOCTBIO. B KadecTBe KpHTEpHEB
OLIEHKH HMCIONB3YHTCH OIMCATENLHBIE XapaKTePHCTHKH Maccusa (TEOJOTHYECKHH THII IOPOJK,
Mopdomorys ¥ MOIIHOCTE TOJIIH BOZOYTIOPOB, INIyOHHA MX 3aieradus, u T. X). [Ipu 3ToM B
GoNBEIIHMHCTRE CIIydaeB IPH BEIGOpE PETHOHOB [UIL PAa3MELICHH SKOJOTMYECKY ONIACHEIX OTXOOB
He YYHTHIBAETCH TaKOe BAXKHOE CBOHCTBO TFEOJIOTHYECKOH cpensl Kak HEOJHOPOAHOCTH
pacmpeneieHus CBOMCTB H IMPOTEKAIOIIHX NPOLIECCOB.

Ouenxy cTaGHIBHOCTH CTPYKTYPHO-TEKTOHMYECKHMX OJIOKOB, YUNTHIBAY HAKOIUICHHEBIH 3a
pybexoM M B CTpaHEe OIBIT, LEIECO0OPasHO IIPOM3BOAWTE B HECKOJBKO 3TAIIOB, HCIOJNB3Ys
H3BECTHBIH NPHUHIAI IOCIENOBATEIFHOTO YMEHBIIEHHUS PazMEpOB aHANM3HPYEMBIX yJacTKOB
Kopel. IlepBplf 5Tam  3aKmodyaeTcsi B OLECHKE PErMOHANBHHOIO PpEHTHHra TEPPHTODHM H
BKIFO9aeT B ce0s aHANH3 KapT, apXUBHOI'O MaTepHaia U pe3yNbTaToB IPYTHX HCCIEHOBAHUHA B
macmrrabe 1:1 000 000 - 1:10 000 000 u palforupoBaHye IO TPEM KaTETOPHAM:

1. Vwactkm, rae pasMemieHHe OTXONOB JIPHBENET K HETaTHBHBIM 3KOJIOTHYECKHM
IOCTIGNCTBHAM H CTPOUTEIHECTBO MOTHIBHHKA OTXOJOB HEBO3MOXKHO;

2. Y4acTky, rIe pasMeieHHe OTXOIOB BO3MOXKHO IIPH BBIIONHEHHMH NOIOIHHMTEIBHBIX
YCHOBHIA;

‘3. VgacTK NOTEHIHABHO HPHIOJHEIE 1A CTPOUTEIFCTBA MOTHIHHHUKOB OTXO0B;

Ilpu 3TOM OCHOBOIIONArarOIIHM SBJIAETCE BOHPOC O FPAHHYHEIX (KPUTEpHalJbHBIX)
napamMerpax OTHECEHMA TeX WIM MHBIX yYJaCTKOB B yKa3aHHBIC I'pYyIIbl. MHOrHe aBTOpHI LT
PAmKUPOBAaHUA TEPPHTOPHI IIONB3YIOTCA DSKCIEPTHBIMH ONEHKAMH, OLCHMBAA COCTOSHHE
paiioHOB B Gauax.

Tak, B pabore [1] npuBomuTcs pe3ynbrar aHanM3a CIENMANBHBIX KapT Ha OCHOBE
reorH(GOPMAHOHHEIX TEXHOMOTHI I Henel NpenynpeKIeHus dpe3Braainbx curyanuil. Ilpu
IIOCTPOSHHMM KapTHl HCUONB30BaHE S50 xapakTepHCTHK (cHHeMaTHdeckuX cioes). CocrosHue
KOKIOH repeMeHHOH OlNEHHBaeTcd 10 IHATHOAIUIBHOH mKaje TI0 OTHOMEHHIO K
HecrabmmHocTH. O0Imad HecTaOWIFHOCTH OHPENENIeTcs KaK OTHOIICHHE CyMMBbl OaiioB i
JAaHHOM TEpPHTOPHM K CyMME, COOTBETCTBYIOUIEH yCIOBHAM HamGonbmieH HeCTaOHIBHOCTH.
3aTeM, ©npH HEOOXODMMOCTH, BBOAMTCE KOPPEKTHpYIOmMA Koa(GuImMeHT Ha OCHOBE
TECTUPOBAHMA 110 KOHTPOJBHBIM TOYKAM ¢ HCIIOIB30BaHHEM BECOBEIX KO3((PHIHECHTOB.

B pabore [2], mocBameHHoH pafOHHUPOBAHHIO IOPONCKONH TEPPHTOPHH IO CTEUCHH
YCTOMYHBOCTH K AUHAMIYIECKOMY BO3EHCTBHIO, QYHKIMA HEYCTOHIMBOCTH CKOHCTpYMpPOBaHa B
BHJIE CYMMBI HEJIMHEHAHEIX (HDYHKIHI OTACIBHEIX (aKTOpOB: :

: n

D1, Xy oo Kn) = 2 0 (%) (1)
i=1
rie @ ; (x;) HenuHelHas QYHKIML BAAA
0 nna X <fon1
@i(x)= { fi(x) Wi fzu<x <fom
H(x) nna x2fm
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Heo6xommMo OTMETHTB, 9TO 3TOT IOZXOX Ooiyee OOBEKTHBEH, HO €ro IJIaBHEBLA
HEOCTATOK 3aK/HOYACTCA B TOM, YTO 3aYaCTYIO HEBO3MOXKHO YCTAHOBWTH BHI QYHKIWH O ; (X;)
anst ¢axropos Fp. CymecTByioT u gpyrue moaxost.

o namemMy MHEEHIIO, HA TAHHOM 3Talle HCCHENOBAHMU, HA KOTOPOM, KaK Y)K€ OTMEUEHO,
aHAM3UPYIOTCSA Pa3sHOIUTAHOBRIC MapaMerphl B JOBOJIBHO MEJNKOM Macinrabe, 3KCIepTHas
OIeHKa CTAOHIBHOCTH TISONOTHYECKOM Cpelsl ABIAETCA Haubosee NOHATHON IS HMPHHATHA
pergenus o BHOOpE yIaCTKOB I pasMenIeH s OTXO0B.

Ws maccsl nmpHpomHBIX (AKTOpOB BHIOpaHHI Te W3 HHX, OT KOTOPEIX 3aBHCAT
H30JIAUMOHHBIE CBOMCTBA IOPOX, IHAPOr€ONOrMYECKHe M TEKTOHMYECKHE IPOIEcCHl M C
KOTOPEIMH CBA33aHA [HUHAMEKA DPACIPOCTPAHEHHA 3KONOTHYECKM ONACHBIX MAaTepHAIOB M
paspymeHue ropHoro Maccusa. C Apyroii CTOpOHEI, HX KOJMIECTBO OrpAHHYEHO, OTCYTCTBHEM
HaJe)XHOTO KapTorpadudeckoro Marepuana ¥ GonbmmM o0beMOM paGoT MO €ro HepeBoxy B
MaHIMHOYIKTaeMYIO (opMy.

Bce caxTophl, onpemeisommpe CTaOWIBHOCTH TEOJIOTHYECKOro  6JI0Ka, MOMKHO
o6peIeHHTH B 3 rpynImL:

- (haKTOPBI, XapaKTepH3YIOII¥e BHYTPeHHNUE CBOMCTBA OPOJ;

- haKTOPBI, XapaKTEPU3YIOINYE BHELIHEE aKTHBHOE BO3ZICHCTBHE;

- (DaKTOPHI, ONPECIAONHE JHHAMUKY IIPOLECCOB IPOTEKAIOMKX .

ITpenmonoxwumM, d9ro Ha NepBOM 3Tamne GBUIO BHIOpaHO Wik anaym3a { J } - KOJIWYECTBO
GIOKOB 3eMHOM KOPEI, ABJIAIONMXCH NOTCHIMAIBHO IMPHIONHBIMHA JUI PA3MEMICHHS OTXOOB.
Yucno 3HawAMBIX (DAKTOPOB, XapaKTepU3YIOIMX H3ONSIHOHHBIE CBOMCTBA M CTaGWIBHOCTD
6noxos pasHo N. Kaxnpni daxrop (F,) xapaxrepusyeT HEKOTOpoe CBOMCTBO, COCTOSHHE N
napaMerpsl Iporecca B KOHKPETHOM CTPYKTYPHOM OJIOKe W HBIAETCS CTATHCTHIECKOH
XapaKTepHCTHKOH, KOTOpasl ONMHCHIBACTCA THCTOrpaMMON pacHpenencHus BEpOATHOCTE! JaHHOMH
CIIydaiHOM BEIIM9IHHE].

Huanazon m3MeneHui 3naderui Gaxropa F, pazo6eem Ha 3 unreppama. I'paHugnsie
uHTepBaneHple 3HAYeHHA (fgu1, fpz) QaxTopa F, ycramaBmuBaloTcA Ha OCHOBE SKCIEPTHOH
OUCHKH M ABJAIOTCA KPHTEPHAMH OTHECEHM PAaCUUTAHHOIO CPEIHEro 3HaueHMA Fp e 1O
aHAM3HPYEMOMY YYAacTKy B rpymmy 1, 2 mnum 3. Ecrm Fj op nonagaer B rpymmy 1, To cuuraeM,
9TO II0 MaHHOMY (aKTOpy YJacTOK HeOIaronpHaTeH A pa3sMeIleHus OTXOLOB, B TPETHIO -
OnarompMfATeH, BO BTOPYIO - YJACTOK  YHOBJICTBOPSET TPeOOBaHMAM C  HEKOTOPBIMH
JOTIONHUTEIFHBIMH YCIIOBUAMHE. B cooTReTCcTBHU C 5THM daxtopy F, nprcBanBaeTcs 3KCIEpTHAL
OIISHKa paBHai - 1, 2, 3 Gamnam.

Bnuseme Kaxporo $axropa HEOTWHAKORO, IIO3TOMY YCTAHOBHM BecOBOH Ko3ddumueHT -
neny (akropa C,, BEMHIMHY XapaKTEpH3YIONYIO ero 3HaYMMOoCThb B HHTepBane oT O go 1. Ilenn
daxropos GesycioBHO Tpebyior 6onee KOHKPETHOTO OOOCHOBaHHSA, OFHAKO HX H3MEHECHHE He
MOXKET IIOBIMATH HAa OTHOCHTENBHOE 3HA9CHHE SKCIIEPTHOM OLICHKH.

Onpepnenedne rpaHUgHbIX 3Ha9eHHH fo), fpp AN pasnenesms  ¢akTopos mo rpymuam
BBINOJHEHO HA OCHOBE CpaBHEHMs BenwumH F, B Haubonee cTabGiibHbIX yIacTKax 3eMHOH KOPBI
(wiaTdopMBl, IMMTE) ¢ aHOMAIGHBIMM 30HAaMHM (30HBI COBPEMEHHOH TeKTOHHYECKOH
aKTHBH3AIMH) IO KapTorpaQuyecKOMY MaTepHaly, 2 TAKkKe IyTeM aHaliu3a JHTepaTypHbIX
HCTOYHHKOB, HOPMATHBHBIX MaTepPHAOB H OIpoca dKcriepTos. He vves BOSMOMXHOCTH B paMKax
naHHON paboTHl IIOOPOGHO ONMCATh BECh IIPONECC BHIOOpa KPHUTEPHEB IKCIEPTHOH OLEHKH,
OCTaHOBUMCH KOPOTKO Ha HEKOTOPBIX OOIMMX HMpHHIMIIAX.
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Hanbonee xpymHOH XapaKTepHCTHKOH 36MHOM KOpB! B PErHOHAIBHOM IUIaHE ABILIETCA
THII PEOIHMHAMUYIECKOH cHcTeMbl JiuTochepsl. OTHECEHHe YJACTKOB 3eMHOM KOPHI B rpymmsl 1, 2
H 3 IpoOBOOWIOCH HCXOHA H3 Cllexyromux coobpaxeHuii. Bravanme paccMarpuBanach
nubdepeHIHMpOBaHHOCTh 36MHONM KODBY, CBA3aHHAA C BO3PacTOM €€ o0pazoBaHMA, 3aTeM -
MOPQONOrHYecKHH THII TEeONUHAMHYECKOM CHCTEMBI, a TAakKe IPEHMYIICCTBEHHBIA THI
reoAMHaMI9ECKHX IBIKCHHH. Y9acTku cTabMIM3MPOBaHHOM 3eMHOM KOpBI GBUTH OLIEHEHBI B 3
bawia, crabummsupylomuecs - B 2 ¥ nepexomusle - B 1 6awr. Kpome storo, mjis. y4acTKos,
pMeromuX MOpQONOrHHecKuil THII ¢ Pe3KO BBIPaKEHHOH JMHEHHOCTHIO, SKCIEpTHas OLEHKA
cHmKanack Ha 1 Gamn Ilommronamessni — Mopdonorwdeckmii THI ¢ IpeobiaNarolliMH
BEPTHKANbHBIMH IepeMEIleHHsIMH Opul omeHeH B 3 Oawma. VYuuremaiacid TakoKe THI
FeOMHaMUYECKIX IBIDKCHHH - 0al CHIDKaICA L1 CHCTEM, HCIBITHIBAIOINMX PACTHKCHHE H
IOHATHE, TAaK KaK PACTHKEHHE IIPHBOOUT K 00pasoBaHMIO 30H MAaHTHUHHOHA KOHBEHLIHH,
pasjoMaM H T.Jl., a NOFHATHE - K YBEJIMYEHHIO CKOPOCTH 3PpPO3HM MOPOIHOro MacCHBa, C
BO3MOMHBIMH BEPOATHOCTBIO BBIXOJAa MOTHIBHHMKZ HAa IIOBEPXHOCTE M  H3MEHECHHEM
FHZPOre0IOrHECKOro PeXIMa., _

Hurpy3sHBHEe IOPOIBI B COMM ObLTH OTHECEHE! K rpymne 3, MeTaMopdHJecKue - K 2, a
ocapounsle X rpymme 1. B mansrelitneM npenmosnaraerca osiee nozpoSHag nuQQepeHImams
[OPOX TIO K&KHOH JIMTOJOTHYECKAM pasHOBHIOHOCTAM. BONbmyro ponp HrparoT (haKTopsl
XapaKTepPH3YIOMMEe H3ONAMOHHBIE CBOHCTBA MOPOJ, TAKHE KaK: IUIOTHOCTh DPErHOHANBHBIX
pasjiOMOB, MOIIHOCTH KOpPBI BBIBETPHBAHHS, MOINHOCT PETHOHANBHBEIX BOJNOYIIOPOB W
HEeTPOIUIOTHOCTHAY XapaKTepHCTHKa HopoA. Paspenenmme Ha Ipymmsl [0 IUIOTHOCTH
PErHOHANBHEIX Pa3ioMoB ObUIO BEIOIONHEHO Ha OCHOBE CPaBHEHHA YYACTKOB, O0GNAJAfOIHX IO
MHEHHIO T€OJIOTOB MOINHOM pa3sIOMHOH TeKTOHHKOH, IZI€ 3aBENOMO HEJIB3S PasMeliaTh OTXOZBI
(notHOCTH paszitoMoB 6omnee 13 Ha KMz), H “HpeansHBIX” palfOHOB, Te IUIOTHOCTH pa3jIOMOB
COCTaBIIET BEIMINHY MeHee 6 Ha xM”. PasielTenye o IWIOTHOCTH TOPHBIX OPO OCHOBEIBAIOCH
Ha MHOTOYHCICHHBIX HATYPHBIX OINpPENENeHHSX IUIOTHOCTH JUIA Pa3iHYHBIX JIATOJOTHIECKHX
PasHOBHIOHOCTEH I'OPHEIX HOPOJ, IPHBENEHHEIX B CIIPaBOYHUKAX.

Kpome osrtoro, 6puim yYreHB! TaKMe pEerHOHANbHBIC (AKTOPBI KaK IDIOTHOCTHAS
nuddepeHManys MAHTHIHO-KOPOBEIX ONOKOB, T.e. OTKIOHGHHE IUIOTHOCTH OT HOPMBI B
YCHOBHBIX €JHHHALAX, TIyOUHHEIE aHOMAJHHU CHJIBI TAXKECTH, NIyOHHA 3ajieraHHs IIOBEPXHOCTH
¢yHramMenTa M MOIIHOCTS KOHCONMIHMPOBAHHOM 3eMHOM KOpE. OHH KOCBEHHO CBS3aHBI C
PCTHOHATBGHBIMU 30HaMH DasyIUIOTHEHWS M TEKTOHMYECKOH aKTHBHOCTBIO paiiOHOB ¥ B
MEHbIIEH Mepe ONPEAE/fIOT H3ONALHMOHHBIE CBOHCTBA FOPHBIX IIOPOX, YTO OBIIO YUTEHO B
YMEHBIIEHHH MX BeCOBOIro Koapuumenrta - C,. PasmeneHue Ha IpyIIs! HpOBOAMIOCH IyTeM
CpaBHEHWMS IoKasaTeliell ykasanubX (akTopos B KpaiiHe HeONaronpuATHLIX pafoHax, HalpUMep
ropusii pation Tsmb-lllada, ¥ TEKTOHMYECKHM CIOKOHHBIX, Hanpumep, INHTH Pycckoif
wiaTgopMsL .

Bo BTOpY!O TpymIly YCIOBHO GBLTH OTHECeHEI (haKTODEL, OT KOTOPEIX 3aBHCHUT BHEINHEE
BO3[eHCTBHE HAa CTPYKTYPHO-TEKTOHMYECKHe 6T0KH. D10 00beIcHeHHEe HECKONBKO YCIOBHO, TaK
Kak 3[ech IPENCTABICHO M TEXHOIeHHOE BO3NCHCTBHE M NpHpoiHOe. I paHHuHble 3HAYCHHA
CeHCMUYECKHX [apaMeTpOB NPHHATE! HA OCHOBE KapTHl CeHCMHYECKOro pafOHHpOBaHHA MU
tpebopammiit CHullos, peraMeHTHPYIOIMX, 9T0 COOPYXEHHS IOXOOHOTO THIA JOIDKHBL
BBIIEDXKUBATh  CeMHOATBHOE  3eMIeTpsceHHe. [IOBBINEHHEIA yPOBEHH  E€CTECTBEHHBIX
HaIpPsDKeHHH XapaKTepHsyeT ¢ OLHOH CTOPOHBI TEKTOHHYECKYIO aKTHBHOCT PaioHa, a ¢ Apyroi
CBA3aH C 00pa3soBaHLeM IOBBIIEHHOH eCTeCTBEHHON HAPYIIEHHOCTH MOPOJHOIO MACCHBA H C
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TEXHOTEHHON HApPYIIEHHOCTHIO, OOpasyeMolt NpH HNpPOXOHKe NON3EMHBIX BEIpaboTok. M3
TeOMEXaHMKH W3BECTHO, 94TO HAIpMKeHms B Maccube Bemme 20 MIla yxe MOTyT IPHBECTH K
00pa3oBapMI0 JIOKATGHBIX 30H paspylienws B 3aBHCHUMOCTH OT pa3sMEpPOB IIOX3EMHBIX
coopyxenuit 1 THIA nopoy. ITo3ToMy, yIaCTKH MacCHBa, Iie HanpsokeHus npepsomarot 20 Mlla
OTHECeHBI K 2 rpymme, a nmpu npeppunenun 40 MlIla - B nmepByio. AMIUIMTYAa M IPafgMeHT
CKOPOCTH BEPTHKANBHBIX JBIKEHWI OICHHMBAIICE HA OCHOBE JSKCHEPTHOro ompoca
cnepmanucToB. Kpome aToro x HeOIaronpuATHOM IpYIIie OTHECEHH! PalOHEI, IZI€ IUTOTHOCTE
HACEJCHHA NpeBbmmacT 10 9Yen/kM’, B HMEIOTCA KPYIHBIC OXpaHHbIE OGBEKTHI (3AIOBENHVKY,
aspoapomsl, ASC, xumMudecKue 3aBOXBI U T.1.).

"B Tperheii rpymme mpeAcTaBleHBl UpPUPOAHEIE (AKTOPEl, XapaKTEPH3YIOIIHe
TH/IPOreOJIOTHYECKe ¥ TeIUIOBbie IIPOLECCHl B CTPYKTYpHO-TeKTOHHYeckoM Onoke. Ilepsrie
OTBETCTBEHHBI 3a CKOPOCTh IIEPEHOCA paJHOHYKIHIOB, B Cly4ae BO3MOXHOIO HX
IPOHUKHOBEHMS 32 MCKYCCTBEHHBIE Oapbephl, a BTOpHIe CBA3aHBI, COIVIACHO KHMHETHYECKHM
IpENCTaBICHNIM O IHpOIEccaX paspyleHHs, CO CKOPOCTBHIO MAECTPYKHMH TOPHBIX IIOpOJL.
Pasnenenne Ha rpynmnsl NPOBOEUIOCH HA OCHOBE OLIGHKH KapTorpa@H4ecKoro MarepHala.
JIManasoH MakCHMATEHOTO M3MEHEHHI 3THX XapakTepucTK Ha teppurtopmu CHI u ycnosHo
pasbuBaiyics Ha TpH MHTepBana. bonee crporas sxcrepTHAs OLEHKa 3THX, IapaMeTPOB BO3MOXKHA
Ha OCHOBE (PM3MIECKOr0 MOMECIHPOBAHMI B HOJ3EMHBIX JTabOpaTopHiX M HX XapaKTEPHCTHKH
MOTYT OBITh YTOYHEHEL

B 1abn. 1 npeacraBnensl: KiaccupHKamya YKa3aHHBIX ()aKTOpOB, JUAIA30H HX
usMeHeHus Ha Teppuropuu CHI, eHsl, rpagudnble yonoBus otHecenus Fy, B rpynmsl 1, 2, 3

31

ITocne pacnpemeneHus Kaxporo ¢axropa no rpynmaM ¥ OPHCBaMBaHMA MM SKCIEPTHOH
OLEHKH CIIeXYIOINMIf AT - KOMIUIEKCHAA OLIEHKA CYMMEI BCeX (JaKkTOPOB H IIPHHATHE PEMICHHS O
CTETIeHH IIPUTOXHOCTH CTPYKTYPHBIX OJIOKOB AJIA pa3sMeINeHHA B HUX DKOJOIHMYECKH ONAacHBIX
OTXOJIOB IpoMbIIUIeHHOCTH. OCHOBOH I OLCHKH ABIIACTCA NPEANONIOKEHHE O HE3aBHCHMOCTH
BIIMAHEA OTHENBHBIX (HaKTOpOB MApPYr Ha Apyra (HeHCTBHTENBHO, TPYAHO YCTAaHOBHTH
3aBHCHMOCTH, HATIPHMED, MEXIy BOJOIPOBOAMMOCTBIO H MHTEHCHBHOCTBIO 3CMIICTPACCHHMIL).
MHOraMH HCCHEIOBATEAMM, B TOM uucie B pabore [2] jomyckaercd, 4ro OLCHHBaEcMBIE
[pHpOIHBe (PaKTOPEI HE3aBHCHMEL APYr OT Ipyra. B Toxe BpeMs, aBTOPH! BHOAT B 3TOM
JONYIIEHWE,  BBI3BAHHOE OTCYICTBHEM B TeKymielf JuTeparype YCTAaHOBICHHBIX BHJIOB
3aBHCHMOCTeH 11 GonbiuHCTBa (PaKTOPOB, HCIIONB3YEMBIX HAMH.

Hnst cymMmMapHO# SKCIEPTHOM OLEHKM COCTOSHHS CTPYKTYPHO-TEKTOHMYECKOTO O70Ka
BBEJIEM NOHATHE PEHTHHI2 CIPYKTypHOro G6noxa (Re). PelfTHHr CTpyKTYpHO-TEKTOHHIECKUX
OJIOKOB 3eMHOM KOpBI 3TO CyMMa IPOH3BEICHUIA SKCOEPTHRIX OLEHOK OTACILHBIX (aKTOPOB Ha
UX BECOBBIe KOIQMIMEHTH (UEHBI), HA OCHOBE KoToporo Gnoxu muddepeHuupyoTcT MO
CTETICHH NPUTONHOCTH OTACHBHEIX TeppuTopuit. O onpenensercs mo hopMyie:

Re=E\Fn Cn’ (2)
n=1
rne Fp - sxcneprHas oneHka dbaxTopa B Gammax or 1 ;
mo 3; C, - nena daxtopa B
OTHOCHTENBHBIX exuruuax ot 0 xo 1; N - xomugecTso aHAM3UPYEMBIX $aKTopoB Baicop
Hns roro uro6m ompenemuTs Re HekoToporo paifona meo6xo

mmMo: 1) VerasoButs
HeKQTopoe TIOCTOAHHOS  KOJIMYECTBO AHAIM3HMPYEMbIX daxtopor; 2) Onpenenurs muanazon
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M3MeHeHHs 3TUX (aKTOpoB B Kaxmol rpymme; 3) Ilpucsonts KaxgoMmy daxropy ueHy - Cq 1
noxcauTath Re mo (1).
OuesuTs NOJYYEHHYFO BENMMYUHY PEMTHHIa MOXHO BHIOpaB IBa JTANOHHBEIX paifoa.
Tleppeii (MIeanU3MpPOBAHHEIN) TAKOHM, Ife BCe 3HAYEHHA (AKTOPOB MONANAIOT B TPy 3;
BTOpOi (HECTAGMIIBHEL), Tae sHaverus Fy o, nonanaror B rpymmy 1, (manpumep, paifon TsHb-
IUang). g >TUX YYacTKOB onpenesnorces pedtuara Re; u Rey. O 6yAyT COOTBETCTBOBATE
MaKCHMaTbHOMY ¥ MUHEMANGHOMY 3Ha9€Hmio Re HA TEppHTODHH, 8 PeHTHHI' BCEX CTPYKTYPHO-
TEKTOHHYECKMX OJoKoB OyleT 3axmodeH B uuTepBaie or Re; nmo Rep. VYceramosus Re
KOHKPeTHOro GJIOKa, MOXHO ONPEHENHTs NPUBCSACHHBIM peHTHBEr - Re,, XapaKTepHsyroImui
BENMMYHHY PEUTHHTA B IOJLTX OTHOCHTENBHO "HAEaNbHOr0" CTPYKTYpHOro 6II0Ka.

T

Tabnuya 1
daKkTopbl OLEHKM PEATUHFA CTPYKTYPHO-TEKTOHUYECKMX Br1OKOB 3€MHON KOpb!
Ne Hazpanue Enveea | Ipenenst | PexomennyeMmpte 3Hauenua juid | Llewa
/n H3Mpe- |H3MEHEH |OTHECEHHS B IpYHILy: dax-
HUA 7 1 2 3 TOpA,
(1 6aun) (2 6amna) ( 36aywta) Cn
1 2 3 4 5 |6 [ 7 8
1.0LeHKa CBOMCTS reonoro-CTpyKTypHoro 6r1oka
1 I"eonorsaeckumii THII| THI 1-3 1 2 3 1,0
TIOpOK,  3aHMMArOIUH
OCHOBHYIO IUIOIATb
2" {InoteOCTH len* |- >=13 6-13 <=6 0,6
PETHOHAIBHBIX
pa3IOMOB
3" |TInorHOCTHAR yomex |N-2E  -|{<N-1,5E |N-E-N- [>N-E 0,3
miaddepeHmanm N+2E 1,5E
MaHTIHHO-KOPOBEIX
6noxos (N-BOpMa)
4 MomuocTs M 0-2000 |<=50 50-100 >=100 0,5
' PETHOHATBHEIX
BOIOYIIOPOB ;
5" |Mommocts KM 10-50  |<=25 25-42 >=47 0,3
KOHCONMAUPOBAHHOM
3eMHOH KOPEI _
6 Teonurammyeckas THIL 1-3 11 2 3 0,5
CHCTEMA
7 Moxmsocth KODBI | M 0-300 >=100 50-100 <=50 0,5
BBIBETPHBAHHUA
8  |InyGuna 3ajTeranms | KM 0-(-10) |<=(-3) D--3)  [>=¢1) |03
TIOBEPXHOCTH -
hyHHaMeHTa
9" |ImyGuamste  asmomamuu | MTan (-100)-  |>=100 50-100 (-100)-50 10,3
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CHJIBI TSOKECTH 150

10" |[nyGuea IOBEPXHOCTH | KM (-20)- >=(-35)  [(-35)-(-40) [<=(-40) 0,2
Moxo (-70) :

11" |IHerpomrotHocTHAS r/eM’ 1,9-3,0 |[<=2,25 2,25-2,70 [>=2,70 {0,4
XapaKTEePHCTHKA IOPOX

12" |Cpemests Beicora maz|m 0-8000 |>=2500  |0-100, 100-1600 |0,4
YPOBHEM MOPS 1600-2500

2.0ueHKa BHeLUHero Bo3aencreus Ha ook

13 VHTEeHCHBHOCTS Oarret 0-9 >=7 5-7 <=5 0,4
BEPOATHBIX (mmxana
3eMJIETPACEHIE MSK-64)

14 |IlosropsemocTs pas/100 |>0 >=1 1-0,01 <=0,01 0,3
3EMIIETPICEHMI JieT

157 Ammmryna M (-7000)-  |>5000 (-500)-0, [0-500 0,5
BEPTHKAIBHBIX 7000 500-5000
HEOTEKTOHHIECKHX
ABHMeHm

16 |Tpamsenr ckopocts |10 aMv/vm (-2000)- |>=1500 800-1500, |(-200)- 0,4
BEPTHKABHBIX rox 800 <(200) . 800
HEOTEKTOHMIECKHX
JBKSHUH

17 | VYpoBens Mila 0-70 >=4() 20-40 <=20 0,5
€CTECTBeHHEIX
HalpsOKCHUH

18 |IDrotHocts Hacenenms |wew/sm® [ 0-150 >=10 1-10 <=1 0,4

19 |Hamuame — oXpaHHSBIX | Ja,HET - a Ia HET 0,2
00BEKTOB

20 |Kommaectso ocamkos |mm/m®  |0->2000 |>=800 500-800  [0-500 0,2

3.0ueHka npoLeccos B 6noke

21 | Cpemumit roJoBOH | MM 0-200 >=1500 800-1500 |<=800 0,3
TION3EMHBIH CTOK

22 | Cpemuemuoronetasise | % 0-60 >=5( 40-50 <=4( 0,3
MHYMHA ~ IIOJ3EMHOTO
CTOKa

23 |Bopmomporommmocts | (1km 0-1500 {>=1000 200-1000 =200 0,5

M)/CYyT
24 | Cpenmuii rozoBoi#t | /(c xm®) |0-35 >=25 20-25 <=20 0,4
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ITOBEPXHOCTHBIA CTOK
pex

25 | MakcuMansHbLt M /(c km*) | 0-3,5 <=2,5 2,0-2,5 <=2,0 0,2

MOLylb JOXIEBOro

CTOKa
x

26" |TeoTepMUgecKit C%1000Mm |5-70 <=50 30-50 <=30 0,2

rpajBeHT
£

27 | TemnoBoit moTox Bt/ M* 10-70 >=50 40-50 <=40 0,2

* . HapaMeTphl I KOTOPEIX MCIIONIB30BaHb! OLN(POBAHHBIE KapThl

B rabn. 2 mpusesens pacuntanHblie 3HaeTHHA Re u Rep JUIf HEKOTOPBIX TeppHTOPHI

CHI'".
Tabnuya 2
3HaYEHUs1 OTHOCUTESTLHOTO U NPUBELEHHOTO PERTHIOB TeppuTopuii CHI™

PalioH Re |Rep Paiion Re Rep
1. WineanusupoBaHHEDi 29,5 |1,0 5. Paiton Xabaposcka 20,7 0,70
2. Paitor Mocksbl 21,6 10,73 6. Pation Tsmp-Illans 10,1 0,41
3. Paiion KpacHospcka 25,5 10,86 7. Paiion Ces. Kapkaza 15,0 0,51
4. Paiton Yemr0ouucka 22,4 10,76

U3 nee crexyet, 9To 3KCIepTHas oneHka Re m3Mmensercs ot 10,1 mo 29,5, a Re, ot 1,0
no 0,4. Taxum o6paszoM, IOSBIAETCH BOIMOXXHOCTE PaliOHHPOBAHMSA TEPPHTOPHM OTAEABHBIX
CTpaH Ha OCHOBE MNPHMCHCHHA TreoMHGOpMalmoHHBIX TexHoNormii. Bee permoms: CHIT mo
sHageHHAM Re 1 Rep MOXKHO YCI0BHO pasfeuTh Ha 3 KaTeropuu:

1. 18,0> Re>=10, 0,61 > Re, >=0,4 HeOIaroNpAATHEIE PAHOHEI
2. 24,0>=Re>=18.0 0,8 >=Re, >= 0,61 nepexonmsie paifOHBI
3. 29,5>=Re> 24,0 1,0 >=Re, > 0,8 OiaronpuaTHEIC paifOHEL

ITocne Bo16opa CTpyKTYpHOrO On0Ka ClieXyOImui JIOrHIeCKHi NMIar JO/DKeH 3aKIHo9aThes
B OleHKe ommOKM Bribopa ONOKOB Ha OCHOBE aHANM3A 3aKOHOB pacIpefieSieHHA CITyJalHBIX
BemwauH Fp JUI1 KOHKPETHBIX TeppHTOpHil. OTO MOXHO CHenarh Ha OCHOBE H3BECTHBIX
HOJOXKEHHI TEOPHH CTAaTHCTHYECKOI'O aHAIH3a BEPOATHOCTSH pacipeleneHus  CIIydadHBIX
BesravH [4, 5 u np.]. B obmem ciygae, B KadecTBE OLCHKH OMMOOK OTPHIATENLHOIO U
HONIOXKUTEIHOrO PEINeHMA Mo OfHOMY (axTopy Fp MOXHO BOCHONB30BATBCH — CIIEIYIOIMM

BBIpaXkeHHeM [5],

" Ro=(P+n Cantn + P-n ‘Con Ba )» (3)

Iie Pin s P-n - BEPOSTHOCTH IOJOXHUTEIBHOM U OTPHUATENIBHON IMITOTE3 OTHECCHHA
daxropa F, B rpymme! sxcreprHOlH onerkH 1,2,3; o, Bn ~ OMHOKH HEpBOro u BTOPOro poza, Can »
Csn - eHBI 010K IIepBOTo ¥ BTOPOro poja.
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Hi11 Toro 9ro651 060CHOBAHHO IPEMEHHTH 3TOT KPHTEPHii HEOGXOMMMO 3HATE Py, Pin M
Can, Can, HaXOXKIEHHE KOTOPBIX NPEACTABIAET Cephe3HBIE TPYIHOCTH ¥ TpeOyeT mampHeHimmx
UCCIEeROBaHuI, a TaloKke 060CHOBAHMA 3aBUCKMOCTH (PAKTOPOB OLIEHKH JPYT OT APYTa.

[TosToMy, 9106HI OUEHWTH OMMOKY mo BeceM (aKTOpaM BOCHOIB3YEMCS CyMMApPHO#H
ONEHKON BeIMYMHBI R, CuMTas 5Ty OUEHKY HE CTPOroil B CTATHCTHYECKOM CMBICTE, 2
MIOYKONMMYECTBEHHON SKCIEPTHOH oleHKoi onmbox BrI6opa 6110xoB. Torma alrOpUTM  OLEHKH
MOXHO MPEeICTABHTH CICAYIOMUM 06pa3om.

1. Ha ocHose npumeHenms reomsopmanuonnsx curceM (IHC) ycramaBiIuBaeTcs
pacnpenenenue ¢axropos Fy, Fa, ..., Fu B Buzge rucrorpamMm BepostHocTe# pacnpenenenus Fy, 8
pactpe 200x200 kM ¢ okHOM < 0,5 KM°. |

2. TommycTi®s , 9r0 pacnpenenerue Gakropos mis rpymi 1 ¥ 2 no.popme aHanorugss Fy
KOHKTPETHOro paiiona, CTPOSTCA FHCTOIPaMMb]l IPAHUIHBIX paclipeleieHiii Ha YPOBHE TOPOTOB
fen u fgn,.

3. Jna xaxaoro $akTopa MOACYATHBAIOTCA 3HaYeHM omuOOK Imepsoro(o) ¥ BTIOPOro
poxon( f3).

4. Onpenensmorca pucku (Rq) SKcnepTHOM oneHKH GaKkTopoB 10 OTAEIEHEM (axTopaM.

5. IlpoBompTcs SKCmepTHas oueHKa ofmero cymmapsHoro pucka (R) CTpyKrypHO-
TexToHMgecKoro 6noxa o N daxropam.

B zawmodenne HEOXOMMMO OTMETHTH Cliemyiomee. VICmons3yeMble HAMM  TIOMOXKEHHS
CTaTHCTHYECKOTO aHamu3a TpeOyroT B JaubHelimeM cTpororo o6oCHOBaHMA M JIOpaboTKH,
BMECTE C TEM, YK€ CErofHi CYHMIECTBYST OOBEKTHBHAA HEOOXOAMMOCTH aHAMHM3a OOIBHIOTO
obseMa JaHHBIX ¥ NPUHATHA ONEPATHBHBIX PEMIEHMI IO BHIGOPY yYACTKOB NI Pa3sMELIeHES
9KOJIOTHYECKH OIIaCHBIX OTX0M0B. IlosToMy, aBTOpaMH M CAenaHa MOMBITKA pPa3paboTKu
[IPEACTABICHHBIX METOJMYECKHX OCHOB I MPOTHO3HOH OSKCIEPTHOM OLEHKHA COCTOSHUS
Y9aCTKOB 36MHOM KOpPEI IIPH MPOESKTHPOBAHMM pa3MEMICHN B HIX OTXOXOB NPOMBIIUIEHHOCTH C
HaUMEHBINNM PHCKOM 3arpA3HeHHs OKpYXKalomel Cpemsl.
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JAUNATNES EKOLOGISKAS IZGLITOSANAS PROBLEMAS

GOTFRIDS NOVIKS
Rézeknes Augstskola,
Atbrivosanas al. 90, Rézekne, Latvija, LV - 4600

Abstract

Youth Ecological education is one of the most important tasks nowadays.

Men’s behaesor in environment and decisions in environmental protection
problems depends on their previous ecological epleuation and consciousness. It is
necessary to up bring in children attitude to nature with care presents ecological code
Jor children (and not only) containing 11 important points.

Jaunatnes ekologiska izglito$ana ir viens no svarigikajiem faktoriem, kur§ var
nodroginat cilvéces ilgtsp&jigo un lidzsvaroto attistibu.

Cilveka iedarbibai uz vidi nav ierobeZojo$u faktoru, kuri reflektivi varétu
nodro§inat §is iedarbibas pielaujamo limeni.

Viss balstas tikai uz cilvéka apzinu. Ta ir galvend un visnopietnaka probléma
vides aizsardziba. Nekadi tehniskie sasniegumi nevarés dot parliecibu par vides drosibu,
ja nav attistita cilvéka apzina un savas lomas apkértgja vide sapragana.

Problémas biitibu vargtu deklarét sekojosu tézu veida.

1. Visus vides jautagjumus risina cilveks.
2. Jautajumu atrisinasana atkariga no piepemta Jémuma.
3. Lemuma veids atkarigs no cilveéka apzinatibas un attistibas pakapes.
4. Cilvéka attistibas limenis ir ne tikai zina$anas, bet ari apzipa, saprats
un garigd izpausme.
Tadgjadi vides aizsardzibd garigais saklaujas ar tehnisko. TieSi vides aizsardziba
personibas loma k]iist noteicosa.

Ekologisko problému mérogi ir dazadi (1.zim.), sakot no individualds dabas
uztveres un tis aizsardzibas. Sava majokli, ap sevi, pec tam apdzivotajas vietas, kur
rezultats jau atkarigs no cilvéku grupas darbibas, talak lokalais merogs pilsétas ietvaros,
kur lemjo$3 loma ir vado$am administrativam personalam, talak - valsts méroga -
regionala, starpvalstu, pasaules un beidzot arT kosmiska meéroga ekologiska probléma
(piem., kosmosa piesdrposana ar rakeSu un satelitu paliekam).

Ja cilvéks no saviem pirmajiem soliem dzivé nav sacis risinat §is problémas no
paSa mazika meroga, nav izstradajis sevi attiecigo pieeju apkart&jai videi, vips nespés
pareizi risindt daudz lielaka méroga problémas, ja savas darbibas rezultata klust par
noteico$o §ini liment personu.

Ekologiska izglitiba sakas no pa§a pirma sola, no pirmas maza cilvécina dzives
dienas. Ar katru atliktu dienu més veidojam cilvéka atpalicibu viena no svarigakajam ta
dzives jomam. Lidz ar to tad, kad pieauguSam cilvekam naksies risinat liela meroga
ekologiskas problémas, viga apzina atradisies vél tikai uz daudz mazika meroga robeZas
un risindjums viennozimigi biis neatbilstoss prasibam.

Lai pareizi saktu veidot cilvéka attieksmi pret dabu nepiecieSams pilniba ieverot
un pieradint bemus ievérot §adus béma (un ne tikai) ekologiskas &tikas kodeksa 11

punktus:
1. Nebaidies no dabas - t dzivo pé&c saviem likumiem, tai principa nepiemit naids pret
tevi.

2. Biidams daba, ievéro tas likumus.
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. Daba viss ir arkartigi skaists - nav neglitu, riebigu dzivnieku un augu.

Tu esi pdrak stiprs - neievaino pat nejausi dabu, maigak izturies pret vajakiem.

5. Daba nav dota tikai tavu vajadzibu apmierinasanai - ja gribi ko papemt, padoma, vai

vajag?

Ja tu panem ko no dabas - tu esi vinai parddd, palidzi tai klat stiprakai - atdod

parddu.

7. Daba nav nekd netira, saglaba to firu.

8. Jaredzi slimojosu dabu - palidzi tai atvesejoties.

9. Veido ap sevi dzivas veselas dabas joslu.

10. Izturies pret jebkuru dabas parstavi, ki tu gribétu, lai izturas pret tevi.

11. Ka cilvekam, ta art dzivniekiem un augiem ir tiesibas dzivot pilnasinigu dzivi - dzivas
dabas tiestbu parkapsana sodama.

DaZam labam var rasties iespaids, vai pie tam nesaks veidoties cilveku paaudze,
kura ir parak bémiskiga un romantiski noskapota pret dabu un hdz ar to cilvéces
attistibas dinamika klfis vajaka.

Diemzgl paslaik parsvara ir otra tendence - agresivais prakticisms, apkart&jas
vides sagrauSana savu egoistisko v&lmju apmierina$anas noliikos, ka rezultata lidzsvara
stavoklis ir viennozimigi sagrauts (zim.2). Pat ja veidojas kada cilveku grupa, kuriem
piemit ekzalteta sentimentalisma pret dabu attieksme, tas tikai palidzés lidzsvarot otras
puses negativo iedarbibu. Bet vispar §1 kodeksa iegaumesana un bérnu audzinasana péc §1
kodeksa dos tikai lidzsvara stavokli. Un galvenais jebkura cilvéka darbibas motivs §ini
gadijuma var biit definéts sekojosa veida - neiznicini to, ko var neiznicinat, saglaba to, ko
var saglabat, nenem vairak par to, cik ir nepiecie§ams. Lidz ar to lieldka dala ekologisko
problému tiks atrisinita pati par sevi.

1992.gada Vispasaules kongresd RiodeZaneiro pienemtaja Cilvéces ilgtsp&jigas
attistibas programma Agenda-21 ir divi panti, kuri tieSi nosaka jaunatnes ekologiskas
izglitibas nepiecieSamibu:

37. pants. IzglitoSana un apkartgjas vides aizsardzibas un attistibas koncepciju
ieklausana visas macibu programmas ar galveno ekologisko problemu
analizi.

38. pants. Visu skolénu ieklau$ana apkartgjas vides viet€jos petijumos.

Izglitibas iestaZu, valsts, sabiedribas uzdevums ir pielikt visus sp€kus jaunatnes

ekologiska analf ab&tisma likvidesana.

W

o

\ gobilss Kosmiskss

| starpvalsty

1. zim. Ekologisko problému mérogi. Individualas, grupas, lokalas, regionalas, starpvalstu,
globalds, un kosmiskas ekologiskas problémas.
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romantiskais
sentimentalisms

ekzaltéiais
sentimentalisms

" lidzsvars : o
neiznicini to, ko var neiznicinat

saglaba to.ko var saglabat
nenem vairak par to, kas ir nepiecieSams

" aukstasinigais
: prakticisms
agresivais

‘prakticisms

2. zim. Sabiedriba eksistgjoss daZadu cilveku grupu attiecibas pret dabu speku sadalijums
miisdienu apstaklos. Parsvara aukstasinigais un agresivais prakticisms.

VIDES KOMPLEKSIE KRITERIJI UN INDIKATORI

GOTFRIDS NOVIKS
Rézeknes Augstskola,
AtbrivoSanas al. 90, R&zekne, Latvija, LV - 4600

ABSTRACT The qudlity of environment must be measured by indicators and
their critical values - criterions.

The general indicators for evaluation degree of sustainability of environment were
calculated. environment quality preserving indicator Vi and human quality requirements
indicator Cp.

As a result of analyse some situations in interrelations between human activities
and environment were established the next important parameters. minimum level of
human living quality ag, energy of human activities - Q; capacity of standard
environment quality - b, intensity of lose environment quality a and optimization
coefficient of human living standards L.

It is possible to regulate parameters Q and a for obtaining sustainability in region.

Paper presents particular indicators for urbanoecosystems. Indicators were

calculated for evaluation of air, water and territory pollution.

Vides aizsardzibas problému risin§ana viens no pamatakmeniem ir objektivo un
precizo parametru, kuri raksturo vides stivokli, ieguve. Tas nav iespgjams bez attiecigas
efektivas informativas sist€émas - monitoringa.

Savukart monitoringa gaita iegiitd informacija var izradities neefektiva un
neizmantojama, ja ta neatbilst veselai virknei prasibu.

Pirmam kartam ir Joti svarigi izveleties attiecigos raditajus, kuri varétu raksturot
analiz&jamo vidi viennozimigi. DiemZgl v&l nav izdevies izveidot vai atrast kadu tikai
vienu parametru, kur§ varétu pilniba noteikt attiecigas vides kvalitati, teiksim, - gaisa
kvalitati - NO,; fidens pH, utt.

ISBN - 9984-585-55 -7 125




Environment. Technology. Resorces 1999

Zinams, ka cilveka veselibu, parsniedzot attiecigo koncentraciju, ietekmé vairak
ka 5000 vielu. Neskatoties uz to, ka visam §Im vielam ir noteiktas attiecigas MPK, to
koncentricijas izmérifana kopsumma ir neiedomdjama un to izmantoSana kompleksai
vides kvalitates novertéSanai ir neiesp&jama. Tapéc vides kvalitates indikatoru probléma
paslaik ir viena no aktualakajam vides zinatng.[1]

Indikators faktiski ir kAds raditdjs. Indikators pats par sevi nedod informaciju, ja
nav noteiktas t3 izmaipas robezas un ta kritiskie lielumi (1.zim.). P&d&jie ir attiecigie
kritériji, kuru noteikSana ari ir nopietns uzdevums. Téatad var secindt, ka eksisté
kompleksa probléma “vides kvalitate - indikatori - kriteriji”.

Indikatori, kuri raksturo dabas ekosistému attistibu vai dabas resursu stavokli,
krasi atSkiras no tiem, kuri ir vérsti vz cilvéka populacijas attistibu (urboekosistéma).
Par indikatoriem var bit ta sauktie markeri - tie§ie vides parametri (piem., urbanosistema
- gaisa piesarpojums, dabas ekosistéma - biomasas pieaugums) un nosacitie raditdji
(piem. biotesti); analitiskie indeksi - nosacitie funkciondlie un ekspertu kompleksie
vértgjumi (2.zim.). Ar kriteriji var bt sadaliti attiecigas grupas - péc to pieméroSanas
principa (3.zim.).

Pie tam jebkuram vides kvalitates indikatoram jabiit attiecindtam uz cilvéka
dzives kvalitates Itmeni. Savukart pédéjais ir saistits ar veselu virkni parametru, kuru
ietekme uz cilvéku ari ir daudzveidiga un nevienada. Sakara ar to rodas probléma - kadus
parametrus vides kvalitates novertéSana piepemt par iz8kiroSiem.

Analize rada, ka katrai pilsétai vai katram pilsetas tipam So parametru veids un
skaits var bt atskirigi.[2]

Galvenie faktori, kuri nosaka piegju problémas risinaSana, ir:

1) ripniecibas attistibas limenis,

2) transporta plismas, to blivums, intensitate,

3) tudens tilpnu veids, daudzums, fidens resursu veidi,

4) iedzivotdju blivums, daudzums, dzivojamo eku izvietojums,

5) atkritumu vakSanas un konservacijas principi, atkritumu izgaztuvju daudzums,
kvalitate, izvietojums,

6) rekreacijas teritoriju resursi un kvalitate,

7) teritorijas klimatiskie un geografiskie parametri.

Visu iepriek§€jo apvienojosais indikators ir cilvéka veselibas stavoklis dotaja pilséta. Bet

tas galvenokart ir postindikators - konstaté vides pasliktinaSanas faktu jau péc tam, kad

no ta ir cietusi cilvéku populacija.

Tapéc vienlaikus ar vides kvalitates indikatoriem vides analizé jaizmanto cilvéka
dzives kvalitates integralie indikatori.

Starp Siem raditdjiem eksist€ stingri noteiktas likumsakaribas. Izanalizésim $is
likumsakaribas analitiski vispariga veida.

Ta ka cilveks ta vai citadi savas dzives kvalitati (tie$i vai netiesi ar starpposmiem)
veido tikai uz dabas rékina, tad parasti cilvéka tieksme paaugstinit sava komforta limeni
attiecigi samazina dabas kvalitati. Izejot no ta, cik intensivi un apzinati cilvéks veidos
savu kvalitati, dabas kvalitates izmaipas attiecigd laika posmad var bit da¥adas. Izskatisim
cilveka egoistiskas un agresivas uzvedibas pret dabu variantu.

Sini gadijuma cilveks, neierobeZoti ekspluat8jot dabu, paaugstina savas dzives kvalitati
eksponenciili (4.zim.)
Cr=ape%, 1)
kur Cy - cilvéka pieprasitas kvalitates indikators,
ap - minimalais cilvéka dzives kvalitates ITmenis,
Q - cilvéka darbibas aktivizacijas energija,
t - laiks.
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Attiecigi loti strauji, bet p&dgja posma kiito$d reZima samazinds apkartdjas vides
kvalitate (sk. 4.zim.)
Vi = b-at?, ©)
kur V. - vides kvalitates saglabaSanas indikators,
b - standarta vides kvalitates kapacitate (maksimala vides kvalitite),
a - vides kvalitdtes zuduma intensitate. ;

Kopiga 3o likyu analize rada, ka punkta ¢, = %

vides kvalitate pariet no pozitivas uz negativo. Tiesi $ini punkta notiek arf liknes Cy = f(t)
lizums, jo talaka cilvéka kvalitdtes izaugsme kliist neiespgjama - notiek strauj§ &is
kvalitates zudums.

No Sejienes var biit aprékinats maksimali pielaujamais cilveka dzives kvalitates limenis.

Co=ae 3)

Un likumsakariba starp Ci un Vi var biit aprakstita ar vienddojumu (5.zim.)

h—

Vlc (4)

a
Pilnigi viennozimigi $ada apkart€jas vides ekspluatacija ir neatbilstoSa cilvéces
lidzsvarotai un ilgtsp&jigai attistibai. [3]

Cilveka labklajibas harmonizacija ar dabas apstdkliem ir iesp&jama tikai tad, ja

cilvéka pieprasijumi ar laiku nevis padtrinds, bet paléninds un pakapeniski tuvosies
piesatinajuma limenim,t.i., veidosies atbilsto$i vienddojumam (6.zim.)

In Cx=1Inap+Q

2
5 C.=Lt +a, )
Sini gadijuma ari vides kvalitates indikators nekad nesasniegs savu zemiko kritisko
robezu V.=be" (6)

un likumsakariba starp Cy un Vi + o @)

0
Ind
Ln%/k
a

So likumsakaribu apskats rada, ka eksisté ne tikai pareizo un komplekso indikatoru
izvéles probléma, bet arT o indikatoru izmaipu analize nevar biit tikai to salidzinaSana
attiecigajos laika posmos.

Viena un ta pa$a indikatora izmainas kada laika posma divas teritorijas var bt
absoliiti vienadas, bet tas var atbilst divaim pilnigi dazadam Itkn€m: viena - pirma
varianta egocentriskajai liknei, otra - lidzsvarotajai. Tap&c par analitisko indikatoru ir
nepiecieSams piepemt ne pa$u markeri, bet §1 markera izmainas trendu. (7.zim.)

Vides kvalitites indikatoru nosaka standarta vides kvalitates kapacitate b un vides
kvalitates zuduma intensitite a. Divi kaut kada markera (individuala vai kompleksa)
izmerfjumi kada laika posma dod iesp&ju aprekinat @ un b un uz ta pamata paredzgt pec
diviem robeZvariantiem iesp€jamo §T parametra tdlako izmaipu. Jebkur§ nakoSais
mérijums pilnigi konkretiz&s faktisko situacijas attistibas tendenci.

Veiktd analize parada, ka ilgtspgjigas un lidzsvarotas attistibas ietvaros
savstarpgjds attiecibas starp vidi un cilvéka iedarbibu uz to ir jakonmtrolé uz divu
komplekso indikatoru pamata - cilvéka dzives kvalitates pieprasijuma indikators Cy un
vides kvalitates saglab4Sanas indikators Vi.
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Jebkuras vides un cilvéka dzives kvalitates analizes galvenais mérkis ir ne tikai
konstat@t faktisko stavokli, bet arT noteikt celus un metodes §7s kvalitates uzlaboSanai vai
vismaz saglabasanai iepriek$&ja [imeni.

Vienadojumos (1 - 6) ir ieklauti pamatparametri, kuri katra konkrétd gadijuma ir
konstanti - minimalais cilveka dzives kvalitates ITmenis ag, standarta vides kvalitdtes
kapacitate b un cilveka dzives kvalitates optimizacijas koeficients L, kur§ nosaka
‘optimalo cilvEces progresa dtrumu.

Regulgjamie parametri, uz kuru pamata var biit parveidots vides un cilvéka dzives
kvalitates izmainu trends, ir cilvéka darbibas aktivizicijas energija Q un vides kvalitates
zuduma intensitate a.

Tie8i Sie parametri dod iesp&ju izmainit situaciju no negativas uz pozitivo kaut
kada laika posma (8.zim.), bet tikai tad, ja vides kvalitate v&l nav noslidgjusi lidz
viszemakajam pielaujamajam Iimenim (nosaciti Vi = 0). P&c tam izmainit situaciju k]ist
arkartigi griiti vai vispar neiesp&jami (sk. 8.b) zim.).

Izskatitas likumsakaribas ir redli izmantojamas ilgtermina vides analizes un
prognosss usdevumos. Faktisks kenkréto indikatoru lzmsinss T8 lsika perieds
(pieméram, ikdienas mé&fjumi) var dot daZddas to fluktudcijas, kuras §ini periodd
nepaklavjas nekadam likumsakaribam (9.zim.).

Ikdienas informacijas ieguve un indikatoru apstrada$ana §ini gadjjuma tiek veikta
jau uz konkrétu aprékinu pamata.

Analiz&jot iesp&jamos indikatorus = markerus pilsétas vidg, var norobeZoties ar
trim paramettiom - gaisa, Gdens un partikas produktu kvalitits, Sie vides komponenti
tiedi iedarbojas uz cilveka organismu. Pargjo komponentu iedarbiba lieldko tiesu notiek
netiedi caur Siem trim komponentiem.

Katru no §im vidém var raksturot ar ierobezotu indikatoru daudzumu. Izskatisim
iesp€jamos indikatorus gaisa, iidens un teritorijas kvalitates novertésanai.

Antropogénas slodzes indikatoru vz gaisa vidi kaut kada apdzivotas vietas rajona
i var aprékinat, gemot vérd iedzivotdju blivumu $ini rajond B (iedz./km?®) un
piesarpojumu izmetumu masu gaisd, kura pienakas uz vienu §is teritorijas platibas
vienibu M, (kg/km?). P&d&jais raditajs tiek rékindts katram piesarpojuma veidam
atsevi§ki un summéts, pemot véra katras vielas bistamibas koeficientu, kur§ var bit
aptuveni aprékinats ka 1/MPK.

M.=Y\M,/MPK, ®)
J
No $ejienes par indikatoru var piegemt $o divu raditaju reizindjumu

1,=%8Y(M,/ MPK) ©)

kur K — geografiski klimatiskais koeficients (K= 1- 6).

Antropogénas slodzes uz udens objektiem indikators savukart raksturo
piesarpojumu daudzumu, kur§ nokliist Gidens tilpnés - up@s, ezeros, idens kratuves
attiecigajd teritorija. Sini gadfjuma galvenais parametrs var biit piesargojofo vielu
daudzuma M, attieciba pret visu iidegu tilpumu attiecigaja rajond un indikators var bt
aprékinats péc sekojosas formulas:

1,=2(M,,/MPK, XK.V (10)

K¢= 1/R¢ B¢ - Gidenstilpnes ekologiskas stabilitates faktors (0,1 - 1)
Rs - rezistences faktors
E; - elastibas faktors
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Antropogénas slodz'es uz zemes virsmu indikators var biit noteikts ka degrad@to teritoriju
p!atf_bas . Saegr  attieciba pret visu §fs analiz&jamds teritorijas platibu, reizinot ar
piesarnojumu daudzumu Mr un to bi@:ilmfbu Kb)

Ir= Z (ij MTJ)Z degr/S!er

(11)

J i

Attiecigo apdzivojamas teritorijas rajonu savstarpgjai novértéianai un salidzinaganai tiek
izmantotas eksperimentalo datu apstrades metodes. [4]
i
Z (Iraj K r)

Vidgjais aritmétiskais: ] = +—ow— (12)
n

Standarta novirze: S, = (13)
K - katra rajona svariguma koeficients

Varidcijas koeficients: W=S8,/1 (14)
Maksimala novirze: Viax=(I-I) / S (15)

Pie tam Vpax >1,2 vai Vi <-1,2  nosaka kritiskos vides kvalitates [imenus atbilstosi
aprékinatajam vidéjam.
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Indikators

Kritérjjs t

1.zim. Indikatora un kritérija biitiba.

ISBN - 9984-585-55 -7 129




Environment. Technology. Resorces 1999

Indikatori

L

Markeri

Analitiskie

Ekspertu

l Individuﬁliel I Kompleksiel LVienkﬁrﬁie| [FunkcionilieJ I Tie§iel lVélmesl

[

Dabas Urboeko- Komplekso
ekosistému sistému sistému
2.7im. Indikatoru klasifikacija.
Kritériji
[
[ |
naturilie matematiskie
- [ |
dabas cilveka ekonomisko
sagrauSanas dzives zudumu
kritiska robeZ kvalitites kritiska robeza
kritiskd robeZza
3.zim. Kritgriju klasifikdcija.
| - /
C l( ) \/ i< /
/
¥
Via | Ck
~ |
‘ |
Qs |
) S
bk ———]

Zim.4, Dabas neierobeZotds izmantoSanas situacija.
Cy - cilveka dzives kvalitates pieprasijuma indikators,

C, - dabas kvalitites saglabasanas indekss,

1 - kritiskais laika intervils, kad notiek,

Vi = 0 un liknes Cy lizums,

ap - minimalais cilveka dzives kvalitates limenis,
b - standarta vides kapacitate.

ISBN - 9984-585-55 -7

130



Environment. Technology. Resorces 1999

< ) > VK

5.Zim. Savstarpgja C, un V| sakariba dabas neierobeZotas izmantoSanas
gadjuma.

1 Cwn.Vk

—

6.zim. ligtsp&jigas cilveces attistibas koncepcijai atbilstofas Cy un Vy izmainas
laika perioda.

7.zim. Piemers, kad vides kvalitates indikatora samazinasanas nedod
‘ priekSstatu par situacijas bistamibu:
1 - negativais trends; 2 - pozitivais trends.
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Indikators

W

Indikators

‘i:'\&r ,}:

8.Zim. Negativa trenda situacijas izmaina uz pozitivo:
a - situacijas izmaina iesp&jama;
b - situdcijas izmaina neiesp€jama.

AI A I

Ny
.
-t

Z_ . . . ’ - . . 3 .
m.9. ligtermina (a) un istermina (b) indikatora izmainu novérojumi.

ISBN - 9984-585-55 -7 132



Environment. Technology. Resorces 1999

BILINGVALAS MACIBAS VIDES ZINATNES

ELITA OPINCANE
Ré&zeknes Augstskola
AtbrivoSanas al. 76, Rézekne, Latvija, LV - 4600

Izglitibas sistémas uzdevums ir sagatavot jauno sabiedribas locekli dzivei. Mums
japalidz jaunieSiem attistit ikdienas dzivei nepiecie§amis iemapas. Tam visam
nepiecieSams stingrs &tiskais un moralais pamats. Péc Eiropas Savienibas projekta
-“Vidgja izglitiba Eiropa™ tas ir
* spgja sadarboties,

e sp€ja uzpemties iniciativu,

¢ sp&ja domat un spriest,

e spéja risinat problémas,

e radoSums,

o elastiba,

e spéja sazinaties,

e analitiskums,

e spéja iemacities, kd macities,

o aktiva atticksme,

o sp&ja stradat mainigos, nenoteiktos apstaklos.

Visas prastbas skaidri prognozgt nav iespgjams, tadu, ja pastav Latvija ka valsts, visiem
tas iedzivotajiem biis jAapgiist latvie$u valoda kd otrd valoda, t.i., japrot lietot visds
dzives jomas un visdazadakajas situdcijas.

Manuprat, pilniga citauttieSu asimildcija nav iespgjama (parak atskirigas
mentalitates!) un nav vajadziga, jo katram cilvékam jaapzinds piederiba savai tautai,
Jjazina tas kultfira utt., tap&c es pozitivi raugos uz tendenci atseviskus macibu priek§metus
macit latviski un studiju programmas apgit valsts valoda.

Skiet, ka optimalakais variants biitu bilingvala pieeja, kas ideala varianta ir 50%
apgiist latviski, 50% krieviski. Saja gadijuma jédzienus apgiist gan viena valoda, gan otra
un nostiprina praktiskos uzdevumos. Rigd atseviskds skolds §is nodarbibas vada 2
skolotaji (kuru starpd jabiit pilnigai saskagpotibai), bet kur nemt naudu un tik eruditus
skolotajus?

Skola geografiju jau 3 gadus macu latviski (30/70%), un tas, cik sekmigs ir $is
process, atkarigs no vairakiem savstarp€ji saistitiem faktoriem. Pirmkart, skolotsjs.
Vadoties péc pieredzes jaatzist, ka veiksmigdks macibu process bis tad, ja
priek§metu maca skolotajs, kur§ ideali parvalda vai kura dzimtd valoda ir latvie§u valoda,
jo pret&ja gadijuma logiska un pat nekontrolgjama ir pareja uz krievu valodu, sastopoties
ar valodas vai izpratnes barjeram. Skolotjam, kurS uznemas So darbuy, biitiba ir jabit oti
izturigam, pacietigam, elastigam, rado$i domajoSam, jo vina plecos tiek “uzkrauta”
dubultslodze. Dubultslodzi rada méacibu priekSmets + latvieSu valoda (jatulko jédzieni
krieviski) + specialu maci§anas metoZu atlase + rakstiSana uz tafeles (jo jaraksta viss, ko
grib redzét skolénu pierakstos, citddi kliidu dg| tie ir neizmantojami) + programmu un
uzdevumu sastadiSana (micibu temps ir lénaks - javeic atlase). Bez tam skolotijs
saskaras ar neprognoz€jamam gritibam. Ko es ar to domaju? Jaatzist, ka joprojam skola
dominé sistéma, kad skolotdjs méaca un skoléns pasivi macas, piespiedu kartd un bez
motivacijas. Sada situdcija, macot priek§metu latviski, nav pielaujama, jo biitu nelogiski
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gaidit no skoléna “iekal§anu” un enciklop&diskas zinasanas, tade] skolotajam maksimali
jacen3as macibu procesu organizat:

e interakiivi,

e izmantojot zim&Sanu, attSlus, shémas utt., tatad - veicinot vizualo uztveri un

atceré$anos,

¢ uzsvaru lickot uz prasmju un iemanu attistianu,

radot interesi un rosinot skolénu uz apzindtu, motivétu macamas vielas
apguvi,

¢ macot skolénu stradat ar tekstu,

izmantojot grupu darbu, kas ne vien veicina sadarbibu, bet palidz celt

pasapzinu, bagatinat zinaSanu bagaZu, jo, péc pedagogisko pétijumu datiem,

visvairak var iemacities, macot citiem.
Tatad skolotdjam, respektivi - skolai ir jaiemaca macities, izmantojot visdazadakas
metodes, informicijas un zinaSanu avotus. Te skolotdjs biis bezspécigs, ja skoléns
negribés macities. Kada tad ir redla situacija? Skolotajam jabiit gatavam pacietigam un
biezi visai neproduktivam darbam, jo skolénu sagatavotibas limeni ir Joti at8kirigi un daja
skolénu sirgst ar ielaistu “slinkuma kaiti” - absoliitu nevéleSanos macities. Apméram 1/3
skolénu grib macities gan latvieSu valodu, gan jebkuru citu macibu priekSmetu latviski.
Ar Siem b&rniem problému nav, lai gan ari vigiem ir gritak neka macoties dzimtaja
valoda. Par&jiem skoléniem ir vidéjs vai zems latvie$u valodas apguves limenis, tad&jadi
vini nespgj sekot macibu vielai, tdpéc macibu process ieilgst un zid temps (no t3,
protams, cie§ labakie). DaZiem skoléniem no gimenes ndk negativa atticksme pret
latviesu valodu vispar, tdpé€c vigi negrib macities. Bet, Skiet, visas izglitibas sistémas
“sapju bérms” ir tie, kuri gadu no gada “macas” un tiek parcelti no klases uz klasi ar
nepietickamu vért€jumu virkné priekSmetu, tapéc vigi vairs nespgj iemacities savas
atpalicibas del]. Tiesa, vipi vairuma gadijumu ir disciplinas gravéji stundas, kas vél vairak
sareZgi macibu procesu. Kopuma skolénu problémas kada priek$meta apguvé valsts
valoda ir atkarigas no priekSmeta sarezgitibas (pieméram, nevar salidzinat sportu ar
geografiju gan macamas vielas daudzuma, gan valodas pielietojamibas zina).

Viens no dabas zinibu apguves nodrofinaSanas soliem vartu bit sadarbiba
ar latvie$u valodas skolotdjiem un apguves programmu sastaditdjiem, kas dotu
iespgju pamatjédzienus vai geografiskos nosaukumus apgiit un iedzivinat valoda, jau
to  macoties. Tatad latviesu valodas un atseviS$ku priek§metu apguvé latviski
nodro§ina8ani jaiesaistds citu priekSmetu skolotdjiem un sabiedribai. Daudzi skolotdji
strada miisdienigi, sekmigi audzinot domajosus, zinat griboSus skolénus, taCu, jaatzist, ka
parslodze, ko uzgemas skolotajs, lai nodroSinatu sev un gimenei iztikas minimumu, labu
nedod ne skolai, ne skolotdja veselibai. Lai izglitiba biitu sabiedribas un valsts atfistosais,
virzo%ais speks, nepiecieSams visaugstakaja limeni risinat jautdjumu par esoSo un topoSo
skolotdju sociili ekonomiska statusa radikalu uzlabo$anu. NepiecieSama aktivaka un
mérktiecigaka darbiba skolotdja darba apstaklu uzlaboSana. Nedrikst aizmirst arl smago
ekonomisko sfcuacuu gimengs, kas biezi ir par iemeslu macibu lidzeklu trikumam. Saja
sakariba biitu japievér§ lielaka uzmaniba kop&Sanas iesp&jam skold. Skolotdjs var
uzrakstit tekstus, sagatavot uzdevumus, bet talak?

Izglitibas ministrijas limeni biitu risindmi jautdjumi par prasibdm parbaudes
darbiem un ieskaitém, jo neblt ne mazsvarigs ir temps, kas, mécoties priekSmetu valsts
valoda, ir 1énaks. Risinajumi varétu biit divi:

1) veidot diferencétus parbaudes darbus,

2) pieskirt papildus stundu vismaz pirmajd macibu gada, apglistot zinatnes

pamatus (piem. geografija 6.klasé 2+1 stunda nedgla), kas lautu pamatigak
veidot izpratni par pamatjédzieniem un nostiprinat tos praktiskos uzdevumos.
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Seit mindtds problémas nebilit nav visas, tadu jacer, ka skolotajiem, kopigi ar
ministriju sastradajoties, radisies sistéma, k& raciondli veikt §o visiem cittautieSiem
nepiecie§amo darbu.

VAI VIDES SPECIALISTI SPEJ NODROSINAT VIDES
AIZSARDZIBU?

MARIS OSIS
Latvijas Skolotaju savieniba
Brivibas gatve 470 — 2, Riga, Latvija, LV — 1056
T.: 7374920

Vides centrd atrodas cilvéks ar savam kvalitatém vai patologijam, kas ka
sabiedribas sastdvdala ietekm& Vides kvalitati. Latvijas valsts nedrikst biit vienaldziga,
liberdla, ja tas dzives telpﬁ péc inerces ’anpinés bijusds PSRS (kuru ASV prezidents
R.Reigans nosauca par “Launuma imperiju”) ideologijas kultivétais materialisms,
ekonomikas solutizé$ana un cipa ar “burZuazisko nacionalismu”.

Eiropas Padomes izveidota neatkarigo ekspertu darba grupa sava szJuma
uzsver: “Vides kultiiras dimensijas ignoré$ana ir viena no visnopietndkajam Eiropas
valstu politikas kliidam, jo savas kultiiridentitates apzinaSanas ir lielakais virzitajspéks
vides mantojuma aizsargaSand, vienlaicigi attistot socialo un ekonomisko potencialu
Ekspertu grupa iesaka to, kas Latvija ir ticis Tstenots pirms Maskavas 1940.g. 17 jinija
okupacijas Vispargjo Latgales Dziesmu Svétku laikd Daugavpili — “Skolas ir japarvers
par kultirvides centriem, kas savukart nosaka nepiecieSamibu pasos pamatos parvertet
skolotaju sagatavoSanu”. ... “Kultlira ir IpaSi svariga tiesi ekonomisko griitibu perioda
noziedzibu veicinosas vides parveidosand, jaunieSu izraugana no kriminogénas vides, lai
velak nevajadzétu terét lielus finansidlus resursus, labojot sabiediibas vainas, ko rada
bezdarbs, pilsétun un lauku apvidu pagrimums un socidla atstumtiba”. Vispasaules
kultiiras un attistibas komisija par intelektualds atjaunotnes un cilv€ces attistibas galveno
avotu tiek uzskatita kulturalu cilveku sabiediiba: “Ta ir kultfira, kas dod cilvékam iesp&ju
pardomat savu ricibu, kritiski spriest ar moralas atbildibas sajitu”. Vides kopgji, vides
aizsargi ar kultiiras dimensijas akcentu tiek sagatavoti Norvégija — dabas inspektori
Blekkulfs vecumi no 4 — 14 gadiem un kuru kopskaits parsniedz 20 000. Ziemelu
Ministru padome 1997.g. Parizé bija sarikojusi konferenci “Norden un Eiropa” — par
Ziemelvistu vides un identitdtes iespgjam izdzivot starpnacionilo korporaciju invaziju
laika, kas spieZ uz vides, darba u.c. aizsardzibas prasibu samazinaSanu un ekonomiskas
atkaribas palielinaSanu.

Latvija trisdesmitajos gados kultliras dimensiju uzturgja, vidi izkopa un aizsargdja
68 000 lield aizsargu organizacija, ko Sodien Latvija nespgj aizvietot zemessargi,
cietumsargi, miesassargi un citi sargi. Latvijas samazinata atkariba no citam valstim un
videi draudziga saimniekoSanas prasme deva iesp&ju izvairfties no Vispasaules
ekonomiskas krizes un depongt arzemss 10607,217 kg zelta. (Latvijas Banka esoSais
zelts, valiita 20 milj. vertiba nakii no 12. vz 13juliju 1940.gada tika aizvesta uz

Maskavu.)
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TOOMPEA HILL STABILITY AND TALLINN AREA SUBSIDENCE

JURI-RIVALDO PASTARUS, Dr. Eng., asoc. prof.
Tallinn Technical University, Department of Mining
82 Kopli Str., Tallinn, 10412, ESTONIA
Phone: 6203850, Fax: (372) 6203696

Abstract
This paper analyses the deformation of the Toompea Hill, using the theoretical
and numerical modeling. Analysis showed that the Toompea Hill deformation is
connected with the subsidence of the territory of Tallinn. Numerical modeling, using one-
dimensional model and FLAC-program evaluated the calculations. Total deformations of
the layers and surface subsidence are quite small and do not exceed 7 mm, owen to the
consolidated Vendian sandstone and clays.

Introduction

The capital city of Estonia Tallinn is situated on the southern coast of the Gulf of
Finland in the Baitic Sea. On the Toompea Hill situated in the center of Tallinn there are
several natural, ancient architectural and historical monuments. It has become apparent
that the processes in the rock mass caused an unfavorable invironmental side effect,
accompanied by deformation of the Toompea Hill.

Identifications of the reasons of the Toompea Hill’s deformation and give the
prognoses is the main aim of the present work.

For the feasibility study stability problems were investigated. It was decided to
perform numerical modeling analysis using the FLAC-program (Fast Lagrangian
Analysis of Continua) (FLAC 1995). It is suitable for stability analysis. Here, the
methodology for rock mechanics modeling in data limited conditions were used
(Starfield & Cundall 1988).

For the first time, a complex method of preliminary analysis before the modeling
has been proposed. This method enables to improve the quality of the investigations.

The selection of all rock mass properties was based on the complex method —
field observations, laboratory tests and RMR-system (Hoek & Brown 1980).

Using the above-mentioned methods, it may to get the excellence results.

Geology

Pre-Cambrian cristalline igneous and metamorphic rocks form the base of the
area of Tallinn. Lower Paleozoic sedimentary rocks lie on the crystalline base rock;
whish is covered with Quaternary clastic rocks (Figurel). During the Pre-Quaternary
period, ancient valleys were incised through Cambrian clays and the underlying
sandstones. Later mainly fluvio-glacial sand-and- gravel deposits, Quaternary lacustrine-
glacial flowing and plastic clays, filled the ancient valleys.

Confined Cambrian-Vendian aquifer of the thickness of 60-70 m is one of the
water source for Tallinn. Owing to strontg underground pumping on the center of cone of
depression the lowering of the potentiometric surface (30 m) attains.
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Figure 1. Cross-section of the Toompea Hill
1 - soil; 2 - sand; 3 - crystalline rocks; 4 - flowing-plastic clay; 5 - sand and gravel; 6 - moraine
loam; 7 - hard limestone; 8 - solid sandstone; 9 - solid clay

Unconfined Ordovician-Cambrian aquifer-aquitard system is separated from
Cambrian-Vendian system by 25-35 m thick consolidated clays. 18-22 m thick sandstone
layer represents the aquifer. The water table fluctuates from 0.4 to 1.0 m.

The height of the Toompea Hill is 24 m (47 m above sea level) and the
dimensions in different directions are following: NE-SW ~ 300 m, NW-SE — 200 m. It is
represented by Quaternary, Ordovician and Cambrian sediments (Figure 2).

H

Figure 2. Cross-section of the Toompea Hill
1 — Quaternary sediments; 2 — hard limestone, 3 — soft sandstone; 4 — argillite; 5 — sandstone; 6 —

clay.
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Field investigations were carried out by means of a boring program. The number
of boring holes was 6 bored at different depth from 26 to 68 m. Toompea Hill is situated
between the ancient burried valleys (see Figure 1).

On the Toompea Hill there are two aquifer-aquitard systems. Surface water is in
the Quaternary sediments, on the top of the hill. Ordovician aquifer-aquitard system is
situated in limestones and dolomites, where argellite clay layer forms a waterproof
bottom. It is feed on the water from rain and snow, which infiltrates into terrain.

Prelimirary analysis

Preliminary analysis enables to simplify and quicken the further modeling,
improve the quality of the modeling.

Based on the geological investigations, analyses shows that the subsidence of
texritory of Tallinn is mainly caused by Ordovician-Cambrian and Cambrian-Vendian
aquifer-aquitard systems. Consequently, the Toompea Hill deformations are connected
with the subsidence of the territory of Tallinn. Performed investigations showes that:

a) The hydraulic conductivity of the aquitards is at least 2 orders of magnitude less than
the hydraulic conductivity in the aquifer. It can be assumed that flow in aquifer is
horizontal and leakage in the aquitards is vertical. Consequently, the application of a
one-dimensional flow theory is adequate, developed by K.Terzaghi (Freeze & Cherry
1979).

b) The stress field existing at depth is one-dimensional, changes in the horizontal stress
field are very small and it can be assumed that they are negligible.

c) The weight of overburden rocks remains mainly constant through time.

The applicability of one-dimensional model depends on the physical substance of
the modeled processes and was demonstrated by special investigations (Arbeiter et al.
1982, Freeze & Cherry 1979).

Theoretical model
On the bases of the investigations, performed in Estonia, the total subsidence of
the territory of Tallinn can be calculated by following formula (Arbeiter et al. 1982,
Vallner & Lutsar 1966):

N@)=-A@)+B@p)+Cp)+DO)+EQ)+Ft)+G{p)+K (1) +S(1) (1)

where N(?) — total subsidence of the territory of Tallinn; 4(#) — surface displacement,
caused by the tectonic processes; B(p) ~ surface displacement, caused by the atmospheric
pressure; C(p) — unconfined aquifer elastic deformation, caused by the decrease of the
water table; D(%) — unconfined aquitard plastic deformation, caused by the decrease of the
water table; E(2) — soil compaction, caused by the buildings; F(#) — soil compaction,
caused by the vibrations; G(p) ~ confined aquifer elastic deformation, caused by the
decrease of the potentiometric surface; K(#) — confined aquitard plastic deformation,
caused by the decrease of the potentiometric surface; S(#) — clay compaction in ancient
buried valleys.

The influence of the different factors on the surface subsidence is represented in
Table 1.

Analysis showed that the subsidence of the territory of Tallinn mainly depends on
the behavior of Ordovician-Cambrian and Cambrian-Vendian aquifer-aquitqrd systems.
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Table 1

Influence of the different factors on the total subsidence of the territory of Tallinn
between the buried valleys

Parameter Value
A(t) - surface displacement, caused by the tectonic processes, mm/year -1.7
B(p) — surface displacement, caused by the atmospheric pressure, mm 0.1-0.2
C(p) — Ordovician-Cambrian aquifer elastic deformation, mm 0.5-1.0
D(t) — Ordovician-Cambrian aquitard plastic deformation, mm/year <0.1
E(t) - soil compaction, caused by buildings, mm 100
F(t) — soil compaction, caused by vibrations, mm -
G(p) — Cambrian-Vendian aquifer elastic deformation, mm 1.0-2.0
K(t) — Cambrian-Vendian aquitard plastic deformation, mm 30-50

Model properties
The selection of all rock mass properties was based on the complex method: field
observations, laboratory tests and the RMR-system. Consequently, a good approximation
for rock mass properties was constructed (see Table 2).

Properties of the aquifer-aquitard systems

Table 2

Parameter Cambrian sandstone Cambrian clay = Vendian sandstone
Density, Mg/m’ : 2.01-2.04 2.05-2.30 2.12-2.20
Density (dray), Mg/m® 1.77-1.81 1.74-1.94 1.89-1.92
Porosity, % 28-31 24-25 28-31
Compressibility, Pa™! 2x10°-3x10? 4x10°-7x107° 6x107°%-5x107"
Permeability, (m/s)/(Pa/m) 1x10°-6x10° 1x107%-1x10™" 8x107-1x107°
Poisson’s ratio 0.25 0.20-0.30 0.25
Bulk modulus, GPa 0.19-0.27 0.15-0.90 0.9-10.0
Shear modulus, GPa 0.10-0.17 0.07-0.40 0.6-6.6

Numerical modeling

For the evaluation, the two-dimensional FLAC-program was used (FLAC 1995).
It is an explicit finite difference code, which utilize the “Lagrangian” calculation scheme
and explicit time stepping algorithm. FLAC has several built in material behavior
models. In addition it contains groundwater and consolidation (fully coupled) models.
Here, the methodology for rock mechanics modeling in data limited conditions were used
(Starfield & Cunsall 1988).

The problem assumes isotropic Darcy flow for water transport and elastic grain
skeleton behavior. The water is assumed to flow in the vertical or horizontal direction
only and there is no horizontal strain (one-dimensional problem). The applicability of
one-dimensional model was demonstrated by spetial investigations (Arbeiter et al. 1982,

Vallner & Lutsar 1966).

Results
The results of Cambrian-Vendian aquifer-aquitard system are given in Figures 3
and 4. Figure 3 shows the evolution of aquitard deformation with time. Analysis showed
that the decrease of piesometric surface by 10 m gives the maximum plastic deformation
5 mm. The total stress remains essentially constant through time (Figure 4). Under these
circumstances, if the water pressute decreases, the effective stress increases by an equal
amount. For the aquitard, the elastic deformation equals 0.65 mm.
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Figure 3. Evolution of vertical displacement of Cambrian-Vendian aquitard
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Figure 4. Evolution of pore pressure, effective and total stresses of Cambrian-Vendian aquitard
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The decrease of the water table of Ordovician-Cambrian aquifer-aquitard system
by 1 m gives the maximum plastic deformation 0.8 mm and elastic 0.2 mm.

Consequently, the surface subsidence and the Toompea Hill deformation do not
exceed 7 mm, owing to the great density and consolidated Vendian sandstones and clays.
The obtined results and deep-seated graund benchmark are in the same magnitude. It is
visible that the deformations are quite small and do not influence on the stability of the
Toompea Hill.

Conclusions and recommendations
As a result of the study, the following conclusions and recommendations can be
made.

1. Sedimentary rocks represent Toompea Hill of the absolute height of 24 m and the
territory of Tallinn. There are four aquifer-aquitard systems.

2. Toompea Hill deformation is connected with the surface subsidence of the territory of
Tallinn. For the most part, surface subsidence depends on the behavior of
Ordovician-Cambrian and Cambrian-Vendian aquifer-aquitard systems. The decrease
of the water table of unconfined Ordovician-Cambrian and decrease of the
piesometric surface of confined Cambrian-Vendian aquifer-aquitard systems cause
the surface subsidence and consequently the Toompea Hill deformation.

3. By combining the field observations, laboratory tests and RMR-system, a good
approximation for rock mass propetties was constructed.

4, Preliminary analysis and the method for rock mechanics modeling in data limited
conditions enabled to simplify and quicken the further modeling, improve the quality
of the rock mass properties and investigations.

5. The elastic deformations of the layers cause the subsidence about 1 mm, plastic - 6
mm. The total deformation is small and does not exceed 7 mm, owing to the
consolidated Vendian sandstone and clays.

6. This study was based on assumed properties of the rock mass and aquifer-aquitard
systems. Other combinations of these parameters may give different results.
Therefore, a sensitivity study is recommended to perform.

The research was financially supported by Estonian Science Foundation, grant

No.2108, 1996-1998,
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LIETDERIGO PAZIMJU ATLASE UN DAUDZDIMENSIJU DATU
KLASTERIZACIJA UZ KOHONENA KARTES BAZES

A.PCOLKINS, A. BORISOVS

PaSorganizejoSais Kohonena neironu tikls tiek macits, balstoties uz piemériem, bez
pasniedz&ja, un ir domats iepriek$Sjai pazimju atlasei 1idz apmacibas sikumam. Mingtais
noteikums rada daudzumu gritibu praktiskaja dota tikla izmantoSana. Kohonena karte nav
spejiga uzlabot klasterizacijas kvalitati, izmantojot lietderigo pazmyu atlasi, ta k& neveic ieejas
signala kartoSanu péc svariguma pakipes. Si iemesla dg] ir interesanti izpetit ieprieksejas
lietderigo pazimju atlases ietekmi uz klasterizacijas kvalitates uzlabosanu.

Daudzdimensiju datu grupgjosie algoritmi, pamatojoties uz aprakstu lidzibu, ir
domati ieprieksgjai lietderigo pazimju atlasei (jédziens “lietdetigd pazime” dotaja
gadijuma nozime tadu pazimi, kuras izmantofanas laikd tiek uzlabota klasterizacijas
kvalitate). Dotie algoritmi parasti mekl& pastdvigu pazimju vértibu saskagpojumu, bet
nekarto péc svariguma pakapes. Dotajos algoritmos ir pienemts ka pazimes ir izraudzitas
pietiekami veiksmigi, un objekti labi grup&jas visa pazimju telpa. Tomer Sis nosacijums
klust praktiski nehetOJams darba ar lielo dimensiju telpam. Saja gadijuma logiskak butu
pielaut, ka pazimju telpa eksisté sikakas telpas (pazimju zemkopa), kurds objekti labi
grupéjas.

Ta ka Kohonena tikls pamatojas uz Hebbidna apmacibas noteikumu, tad, nemot veéra
iepriek$ sacito, interesi izraisa objektu klasterizicijas uzdevuma risindjums gadijuma, kad Siem
objektiem ir daudz pazimju, bet nav ieprieks atlasitas lietderigas. Tiek piedavats atrisinat So
uzdevumu Hebbiana apmacibas noteikuma modifikacijas celd. Modifikacijas biitiba ir tas, ka
jaunais algoritms ne tikai grupg objektus p&c aprakstu lidzibas, bet arT veic lietderigo pazimju
atlasi grupéSanas kvalitates uzlaboSanai.

Uz paveikta darba pamata tika izdarTti $adi slédzieni:

e uz maksligd neirona bazes tika iegiits un realizéts algoritms, kas veic lietderigo
pazimju atlasi klasterizacija;

e cksperimentos neironu tikls, balstits uz Hebbiana apmaécibas noteikuma
modifikacijas, atklaja ievérojamu parakumu precizitaté un darba efektivitaté attieciba
uz Kohonena karti.

AR SKIDRUMU APSILDAMU SIVENU GRIDU PANELU PETIJUMI

1. PLUME, U. ILJINS UN 1. ZIEMELIS
Latvijas Lauksaimniecibas Universitate,
Liela iela 2, Jelgava, Latvija, LV — 3001,

Lauksaimniecibas raZoSanas blakusproduktu (kiitsmeéslu, salmu, niedru u.c.)
kompostéSanas procesa izdalito zemas temperatiras (30 - 600C) siltumu iespéjams
izmantot sivénu gridas panelu uzsildiSanai. LLU Fizikas katedrd un Mehanikas institita
veikti teorétiski un praktiski pétijumi betona panelu apsildiSanai ar Skidru siltumneséju.
legiitas sakaribas betona paneja virsmas temperatilras noteikSanai pie reguldra un
nereguldra vijumu novietojuma paneli. Veikti eksperimentdli siltuma reZimu pétijumi
panelim (1.0x0.5x0.1 m) ar reguldru un armétam panelim (1.2x0.8x0.75 m) ar
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neregularu siltumneséja vijumu izvietojumu. Péfijumos noskaidrota panelu virsmas
temperatiira, tas sadalijums pa panela §kérsgriezumu atkaribd no silditdja vertikald
novietojuma un vijumu novietojuma panelr,

1. Ievads

Aerobas komposté§anas procesi rodas relativi zemas temperatiras (30 - 600C)
siltums, kas parasti tiek izklied@ts apkartgja vidé. Zemas temperatiiras komposté$anas
siltuma -utilizacijai Ipas$i piemeérotas ir ar Skidrumu apsilddmas sivénu gridas.
Jaunpiedzimugiem sivéniem gridu temperatiiru nepiecie$ams uzturét 30 — 36°C robezas,
bet 2 ménesu veciem sivéniem to pazemina lidz 22 — 26°C. Salidzinot ar elektrisku
panefu apsildi, gridu apsildiSana ar S$kidru siltumnes§ju uzlabo darba drosibu,
apsildiSanas sistéma darbojas ari elektribas partraukumu laika, ka ari sivénu mitnés bez
elektroapgades, ja apsildiSanas sistémd tiek nodroinata Skidruma paScirkulacija,
izslédzot vajadzibu péc speciala cirkulacijas stikga.

Izmantojot ka siltumnesgju Skidrumu (ideni, ejlu u.c.), panelim atdotais siltuma
daudzums pa caurules garumu pakapeniski samazinas. Tas ipa$i janem vérd, izveidojot
apsildiSanas sistémas ar paSteces cirkuldciju, jo Skidruma pliisma caurulvadu kontiira
notiek, izmantojot tikai siltdi un aukstd Udens blivumu starpibu. Panela virsmas
temperatiiras teoretiskd modeléSana atkaribd no apsildifanas sistémas konstruktivajiem
parametriem un atseviS$ku variantu eksperimentéla parbaude var atvieglot un paatrinat
darba sp&jigas apsildiSanas sistemas izvéli.

2. Iekarta un metodika

Sivénu gridu apsildifanas eksperimentala laboratorijas iekarta sastav no panela 1
(1. attels) ar taja iebiivetiem Skidra siltumnes&ja kontiira vijumiem 2, kas ar cauru]vadu 3
palidzibu pievienoti silditagjam 4. Izveidotajai gridu apsildiSanas sistémai ar Skidra
siltumnesgja pascirkulaciju veikti p&tijumi par silditdja novietojuma augstuma hg ietekmi
uz panela virsmas temperatiiru un siltuma nes&ja temperatfiram silditaja izejd un ieeja.
MeriSanai izmantots virsmas temperatiiras méritajs. Panela virsmas temperatiiras
sadalijuma noteik§anai veiki temperatiiras mé&ijumi 35 panela virsmas punktos.

Siltuma reZimu pétijumi veikti panelim (1.0x0.5x0.1 m) ar regularu un panelim
(1,2x0,8 x0,75 m) ar neregularu siltumnesgja vijumu izvietojumu. Lai nodroSinatu
nepieciefamo panela stipribu, panelis (1,2x0,8x0,075 m) arméts ar t€rauda sietu.
Izvéletais sildelementa vijumu izvietojums abos panelos (sk. 1.att.) nodroSina iesp&jami
vienmeérigu panelu virsmas temperatiiru, jo no silditaja iepliistoSais karstais siltumnesg&js
vispirms uzsilda visintensivak dzesto panela perimetru. Savukart dalgji atdzisusa
siltumnes€ja samazinatu siltuma atdevi panelu vidusposma kompensé nelielie siltuma
zudumi no §is panela dalas. Panelu savieno§anai ar silditaju tika izmantoti caurulvadi ar
iek$&jo diametru 0,018 m un kop&jo garumu 3.0 m.

Lai modelétu temperatiiras sadalijumu uz panela virsmas, LLU Fizikas katedra
veikti teoretiskie pétijumi panela virsmas temperatiiras noteikSanai, izmantojot siltuma
plismas modeli $adam panelim, izveértgjot atbilstoSus robeznosacijumus.
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1. att€ls. Ar Skidrumu apsildama panela aprekina shéma:
H-panela biezums, m; h - sildelementa (cauruju) izvietosanas dzijums, m; X, Xo; - sildelementa
vijumu koordinates, m; hs - silditaja vertikala novietojuma koordinte, 1 — panela platums.

Siltuma vadiSanas diferencidlvienadojumu

DT=0 (D
risina pie sekojoSiem robeZnosacijumiem:
o7, 0 -
A =L3q,=Q )
oyl ! Z ’
o7,
O, :
_xjﬁx_ . - s(TL o~ To) ’ 4)
0T,
~h— = V(T” “H To) )
ay x=H ¥
kur To - apkart3ja gaisa temperatiira, °C;

A - betona siltuma vaditsp&jas koeficients, W/(m.K);
o, 0, - panela sanu un darba (augs&jais) virsmas siltumatdeves koeficienti,
W/ (m’-K)
Tin - temperatiira panela apgabalos (I - zem sildelementa un I - virs
sildelementa);
n - sildelementa vijumu skaits;
Q J - siltuma pliisma no panela uz grunti, W/ n’.

Izstradatais So vienadojumu atrisindjums dod iespgju atrast panela darba virsmas
temperatiiru pie daZadam sdkuma parametru vértibam ar datorprogrammas palidzibu.
Mainot sildelementa vijumu teorétisko izvietojumu, ar §ada modela palidzibu var noteikt
katra vijuma nepieciefamas koordinates jau panela projektéSanas posma, panakot panela
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dalzbavl virsmas temperatiiras svarstibas izkliedi atbilsto$i zootehniskajam prasibam 1-2 °C
robezas.

. 3. Rezultati

o Eksperimentos noteikts, ka siltumnes&ja maksimala temperatira silditgja izeja var
parsmegt 80 °C, ja silditdja ieplude ir novietota augstuma hy; = +0.055 m attieciba pret
papeiﬁ iebiiveta siltumnes&ja kontiira horizontalo Iimeni (2. attels). Pacelot silditaju
v-alrak par hg > +0.07 m tika noveéroti apsildiSanas sistémas darbibas trauc&jumi
siltumnesgjam (fidenim) uzvaroties. Savukart pazeminot silditdja limeni zemak par
panela limeni (hy<0), tika novérota $kidra siltumnes&ja temperatiiras pazeminasanas lidz
5.5 - 60 °C un neliels panela virsmas vidgjas temperatiiras pieaugums sakara ar mazakiem
s11tum'a zudumiem no silditaja. Vienlaicigi tika novérota ari temperatiiru starpibas
samazinasanas siltumnesgjam starp t3 iepliidi un izplidi no silditaja.

100 -
TS. izpliides

W 80

(=

= 60 | -

g . TS.inlﬁdes "Ts iepliides
B 40 ~. Towee
3 /!

ﬁ 20 — : o

i ) 3

Silditaja vertikalais novietojums Bs

2. attéls. Silditaja vertikila novietojuma b, ietekme uz siltumnesgja maksimalo temperatiiru
silditaja izejd un uz siltumnesgja temperatiiru starpibu starp silditdja izeju un ieeju un panela
(1.0%0.5x0.1 m) virsmas vid&jo temperattiru (hy = +0,55 m, hy; = -0,44 m, hg; = -0,88 m).

Temperatiiru starpibas samazina$anas starp silditaja iepliidi un izplidi pie
pazemindta silditdja vertikala stavokla hs < 0 liecina par Skidrd siltumnesgja pliismas
cirkulacijas uzlaboSanos sistéma. Projekt€jot giidu apsildiSanas sistémas ar aerobas
kompost&Sanas procesi izdalito zemas temperatiiras siltumu, ir nepiecieSams paredzét
siltumnes@ja temperatiiru ne augstaku par 55 — 60 °C. Lai gan, pacelot silditaju nedaudz
virs panela limepa 0<h<+0.055 m, apsildes sistema ar ideni joprojam saglaba
funkciongganas spéjas, tadu siltumnesgja temperatiira pieaug virs 80 °C un izraisa
jevérojamu panela virsmas temperatiiras nevienmeribas palielinaSanos (3. attéls).
Temperatiiru sadalfjums panela virsmas 3kersgriezuma uzrada pastiprindtu panela
virsmas sasil§anu vits iepliides caurulvada, k@ ari nepietickamu siltuma atdevi panela
vidusdala sakara ar siltumnesgja 1&no cirkulaciju sistema.
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Virsmas
temperatiira,
oC

3. attéls. Temperatiiru sadalfjums panela (1.0x0.5x0.1 m) virsmas Skeérsgriezumam pie atSkiriga
silditdja novietoSanas augstuma h; (siltumneséja cauruju vijumu koordinates x;=0.03 m, x;=0.18
m, X03=0.33 m, x¢4=0.47 m, silditdja jauda — 150 W; silditajs, caurujvadi un panelis bez
siltumizolacijas).

Virsmas temperatiiras sadalijums panelim ar iebivétu térauda armatiiras (d =
0.08 m) sietu, neraugoties uz ta mazako biezumu, ir vienmérigaks, salidzinot ar paneli
bez armatiras (4. att€ls), kas liecina par ievé€rojamu siltumvaditspgjas pieaugumu
armétam panelim (fpai izvietojot armatiiru panela 8kérsvirziena). Virsmas temperattras
vienmé&ribas papildus uzlabosanos sekmé arT nereguldrs vijumu izvietojums 8aja paneli.

42 Teorétiski
%:ﬁ 40 M
g gi Eksperiments \\
5 =
> 30 1 — ' -

0 04 902 03 04 05 0.6 0.7

Panela $kérsgriezums, m
4. att&ls. Teordtiskais un eksperimentilais virsmas temperatiiras sadalfjums armétam panelim

(1.2x0.8x0.75 m) ar nereguldru cavrulvadu vijumu izvietojumu (cauru}vadu koordinates x, ;=
0.03 m, xg;= 0.18 m, Xo3 = 0.33 m, x4 = 0.47 m, silditaja janda — 150 W).

Panela (1.2x0.8x0.75 m) virsmas Skersgriezuma teorétiskais temperatiiras
sadalfjums (sk. 4.att.) tika aprékinats, piepemot betona siltuma vaditspgjas koeficientu A
= 1.8 W/(m.K), panela platumu / = 0.5 m, siltumatdeves koeficientu s@nu virsmai o =
3 W/Am*K) darba virsmai o = 5 W/(m>K), siltuma pliismu vz leju j = 0.1, kiits gaisa
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tempetatiiru 7,=17°C, panela biezumu H = 0.1 m, sildelementa ievietosanas dzilumu h
= 0.03 m un sildelementa vijumu skaitu N =6,

Secindjumi

1. Silditaja novietoSana virs panela augstumd h; = +0,055 m izraisa siltumneséja
temperatiiras palielindSanos silditaja izpliidé virs +80 °C, bet silditaja novietosana
virs panela augstuma hs > +0,07 m izraisa siltumnes&ja (fidens) uzvariSanos
apsildiSanas sistéma ar Skidra siltumnesgja pascirkulaciju.

2. Silditaja novietoSana zem panela augstuma hg < -0,2...-0,8 m nodro$ina temperatiiru
silditaja izpliidé mazaku par 62 °C panela apsildifanas sistéma ar kidra siltumneséja
pascirkulaciju.

3. Silditdja novietoSana zem panela limena h < -0,2...-0,8 m nodrosina panela virsmas
maksimalas un minimalds temperatiiru starpibas samazinaSanos Iidz 3 reizém
salidzinajuma ar silditdja novietojumu augstuma hs = +0,055 m.

4. Panela apsildiSanas caurulvadu vijumu neregulars novietojums un armatiiras
iestradaSana panell nodroSina panela virsmas maksimalds un minimalds temperatiiru
starpibas samazinasanos lidz 3 reizém.

5. Panela virsmas siltuma teor8tiska aprékina rezultati praktiski atbilst eksperimentali
noteiktajam panela virsmas temperatiras sadalfjumam. Izstradatais virsmas
temperatiiras aprékina modelis ir pielietojams apsildiSanas iekartu ar Skidru
siltumnes€ju projekt€sanai.

ILGTSPEJTGAVS TEHNOLOGIJAS
LAUKSAIMNIECEBA{S RAZOSANAS BLAKUSPRODUKTU
UZKRASANAI UN PARSTRADEI

IMANTS PLUME
Latvijas Lauksaimniecibas universitdte, Mehanikas institits
J.Cakstes bulv. 5, Jelgava, Latvija, LV — 3001
T.: 371 30 80674, F.: 371 30 27238

Kiitsméslu, notekiideny, lopbaribas un partikas parpalikumu, salmu, ezeru
apauguma u. ¢. biomasu uzkraSanas, uzglabaSanas un izmanto§anas procesa izdalitas
ddenus, augsni un atmosféru piesarnojoSas vielas var lietderigi izmantot augsnes
auglibas palielindSanai un alternativas energijas ieguvei. Tradicionalas un uzlabotds
kompostu gatavoSanas tehnologiju novértéSanai pielietots kompleksds energoietilpibas
kriterijs. Pétits biomasu aerobds kompostéSanas procesa izdalitais siltums, kura
izmantoSana var sekmét kompostéSanas tehnologiju ilgtspéjibas palielindSanu.

1. Ievads

Tradicionalas lopkopibas fermu, kiitsméslu glabdtavu, sk@bbaribas kratuvju un
vietdjo partikas parstrades uzpSmumu blakusproduktu (kitsméslu, notekiidenu,
lopbaribas un partikas parpalikumu, salmu, ezeru apauguma u. ¢. biomasu) uzkrasanas,
uzglabasanas un izmantoSanas procesa izdalas idepus, augsni un atmosféru piesarmojosas
vielas, kuras var lietderigi izmantot augsnes auglibas palielindSanai un alternativas
energijas ieguvei. So tehnologiju moderniz&¥anas nepieciefamibu nosaka ari Latvijas
pievieno§anas RiodaZeneiro 1992. g. starptautiskajam ligumam "Agenda - 21" par
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plangtas sabiedribas ilgtp&jigu attistibu. Tehnologiju pilnveido$anas procesu ievérojami
var paatrinat arl paredzama Latvijas pievienoSanas Eiropas Savienibai (ES) un no tas
iztieto83 Latvijas un ES wvalstu likumdoSanas harmonizé$ana. Lauksaimniecibas
ilgtspgjigu aftistibu veicino§s pasakums ir Danijas valdibas finanséta Labas
Lauksaimniecibas Prakses leteikumu Latvijai izstrade, kura iesaistiti Latvijas, Danijas un
Zviedrijas specialisti. Sie vispargja rakstura pasakumi ir baze ilgtsp&jigu tehnologlju
izveidoanai lauksaimniecibi. Ilgtspsjigu tehnologiju veido¥anas pamatprincipi ir vides
piesdmosanas samagzinaana, maksimala vietdjo izejvielu un materidlu izmantofana,
méslojuma esofo augu barbas vielu maksimala atgriefana raZodanas cikla, tehnologiju
energoietilpibas, tehnologiju ievieSanas un ekspluaticijas izdevumu samazinaiana.
ligtspéjigu tehnologiju noveértésanas kritériji ir to ietekme uz vidi un cilvéku veselibu,
kompleksa energoietilpiba, ievieSanas un ekspluaticijas izmaksas.

Ipasi nozimiga ir lauksaimnieciskis ra¥oSanas blakusproduktos ietvertds energijas
konversija un lietderiga izmanto§ana lauksaimnieciskds ra¥osanas vajadzibam.
Pieméram, organisko méslu un biomasu kompostéSanas siltuma izmanto$ana sivénu
gitdu sildiSanai, Gdens uzsildiSanai, ZaveéSanai, mikroklimata reguléSanai un citam
vajadzibam var biitiski samazinat lauksaimnieciskas raZoSanas vajadzibas péc papildu
energijas. Latvijas Lauksaimniecibas universitates Mehanikas zinatniskaja laboratorija
veikto petijumu rezultati apstiprina kompostésanas siltuma izmantofanas iespgjas sivénu
gridas panelu apsildiSanai.

Reizé ar ekologiski un ekonomiski pamatotas blakusprodukiu uzkrdSanas un
izmantoSanas tehnologijas izvéli nepiecieSams izvertét ari tds ietekmi uz visu
lauksaimniecisko produktu raZoSanas nozari, nodrofinot vides un darba aizsardzibas
noteikumu ievéroSanu, energétisko un ekonomisko raditdju uzlabosanu nozarei kopuma.

Nemot véra miisu lauksaimnieku ierobeZotos finansu resursus, Latvijas valsts un
ES subsidiju noteik§ana Labas Lauksaimniecibas Prakses saimniecibam var bitiski
palielinat ilgtsp&jigu tehnologiju (pieméram, S$kidrméslu, kiitsmésiu un biomasu
kompostésanu u. c.) ievieSanas iespgjas Latvija.

2. Metodika
Tradicionalas un uzlabotds kompostu gatavofanas tehnologiju novérté$anai var
pielietot kompleksas energoietilpibas kritériju:

YE=YE+YE+Y E+YE+YE, (1)

kur E; - energijas izlietojuma sastavdalas kompostéSanas tehnologijas realizacijai, MJ uz
tonnu komposta; Ei, Ey, Es, Er un E, energijas patérig§ attiecigi komposta izejvielu
iekrau§anai, transportam, smalcina8anai, stirpu forméSanai un parjauk$anai, MJ uz
tonnu komposta.

Aerobas kompostéSanas procesd izdalitd siltuma lietderiga izmanto$ana var
papiidu samazinat komposta gatavosanas kopgjo energoietilpibu. No biomasam izdalita
kompostésanas siltuma noteikSanai maisjumi tika ievietoti siltumizoleta kompostéSanas
kamera. Kamera tika ievietoti paraugi ar sakotnéjo mitrumu 60...75 %, ar oglekla :
slapekla attiecibu 30...50 : 1. Kamera ar priekssilditaja palidzibu tika uztur&ta noteikta
sakotngja temperatiira 40...45°C, kura komposta darbibas rezultitd pieauga Ilidz
45...60°C. KompostéSanas procesam nepiecieSama gaisa padeve tika nodroSinata ar
ventilatora palidzibu. Kameras iek§ieng tika ievietots otrs ventilators gaisa piespiedu
cirkulacijas nodrofinaSanai kamerd un kompostéSanas procesa paftrinaSanai.
Kompostésanas cikla laikd (seSas dienas) maisfjumi tika vienu reizi parjaukti ar
vienlaicigu slapekla mineralméslu papildindSanu. Aerobds kompostéSanas procesd no
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biomasam izdalita siltuma energijas jauda tika noteikta, izmantojot kompost&sana
kameras siltuma bilances vienadojumu:

ZNli_ZNpi:le+Nla+Nl;1__Npc—Nph_pr:Oﬂ (2)

kur ONj — kop@ja komposteSanas kameras siltuma zudumu jauda, W, ONj ~ kopgja
kompostéSanas kamerd saraZotd siltuma jauda, W; Ny, — siltuma zudumu jauda caur
kameras siendm; Ni; un Ny, ~— gaisa uzsildi§anai un Gdens iztvaicéSanai kamerd patéréta
siltuma jauda, W; N,c — no komposta izdalita siltuma jauda, W; Npy, — silditaja janda, W;
Nyt — kamera novietotd ventilatora jauda, W.

3. Rezultiti

Tika salidzinata patéréta energija esoSajai un uzlabotajai komposta gatavo3anas
tehnologijam. Uzlabotajai komposta gatavofanas tehnologijai tika pielietots kombingts
agregdts salmu iekrauSanai un smalcind$anai, k& ari ar komposté§anas reZima izveli tika
izslégta nepiecieSamiba p&c komposta parjaukSanas. Saskapd ar vienadojumu (1)
aprékinata jauda eso§as komposta gatavoSanas tehnologijas nodro§inasanai bija 229 MJ/t,
bet komposta gatavoSanai ar uzlabotu mehanizicijas lidzeklu un kompost&Sanas reZimu
pielietojumu ir japatéré 181 MJ/t jeb par 21% mazak, salidzinot ar eso§o tehnologiju.
PatSrétas energijas sadalfjums komposta gatavoSanas tehnologiju veikSanai paradits
1. attela.

Stirpas Mitrumietilpigo
parjaukSana ~__ ~ materidlu
13% T _xlekrausana  Mitrymietilpigo
11% )
% materialu
Stirpas o = transports
formasana -~ 3
10% 21%
Skideméslu, . .
sapropela T Ma?er_lfdu
transports smalcinaSana,

24% 21%

a) (229 MJ/)
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Mitrumietilpigo
Stirpas ] materialu
formésana iekrausana
%% \\ %

Mitrumietilpigo
materialu
transports
§l§idrméslu, // 7%
sapropela / Mitrumietilpigo
K -/ _
transports materialu
39% smalcinasana
16%

b) (181MJA)

1. att8ls. Energijas patérina sadalijums esoSajai (a) un uzlabotai (b) sapropela — Skidrm&slu -
salmu kompostu gatavosanas tehnologijam.

Aerobas kompostéSanas procesd izdalita siltuma jaudas E,; izmaipas laika tika
noteiktas un aprékinatas no komposta kameras siltuma bilances vienddojuma (2)
vairakiem komposta maisijumiem (2. attéls). Kompostu maisijumu izdalitd maksimala
jauda 31 W tika novérota plavu zalu + baktSriju maisijumam otraja diena p&c maisijuma

& o 40
= 2 i
= @ 30 + Zgle ——— Niedres ———— Komposts,
= 2 x nostradats75% +
@ o 20 : o,
g niedres 25%
£ 0+ s S
@ = . K
w O TR T T T T T T e T T F T T T AT T T T AT TE T o
-t N D N 9 N WV 0 o~
- N F n O OO = o0 <
— po — v

Laiks, stundas

2.attéls. Komposta maistjumi
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igvietoSanas komposté3anas kamera. Videjas izdalitds siltuma jaudas kompostu
maisfjumiem 3...12 dienu komposté¥anas periodiem uzraditas tabula.

Tabula
Vidgja izdalita kompostéSanas silltuma jauda, W uz 1 kg sausnes
Laika periods, {Ezeru niedres Zale Komposts, Niedres 80% +
dienas nostradats 75% | kitsmésli 20%
+ niedres 25%
0-3 5,8 18,7 3,1 6,8
0-6 8,1 10,4 3 5,7
0-12 7.8 n n n
0-18 4,7 n n n
Secinajumi

1. Mehanizacijas Iidzeklu modernizé§ana un kompostéSanas operdciju vienkar§ofana
samazina tehnologiju energoietilpibu par 21%.

2. Vidgjo siltuma jaudu lielumi rdda, ka niedru kompostiem, salidzinot ar zalu
kompostu, videja siltuma izdaliSanas intensitate pirmo seSu kompostéSanas dienu
perioda ir 3 reizes mazaka.

3. Zalu komposta maksimala izdalita jauda 31 W tika novérota otraja diend, bet niedru
kompostam 12 W tika novérota 5. diena p€c kompostESanas uzsakSanas.

4. Komposta maisijumu parjaukiana un slapekla mineralméslu papildinasana palielina
siltumu jaudu visiem noveérotajiem kompostu paraugiem.

THE PROBLEMS ON ESTIMATION OF THE RATE OF
SUSTAINABILITY

TIINA RANDLA, RAIVO VILU
Tallinn Technical University, Chair of Biochemistry,
Fhitajate tee S, Tallinn, 19086, Estonia
Phone: 372 620 2805, Fax: 372 620 2020

Launching of the sustainable development means solving quantitative problems
of controlling of the state of global circulations, functioning of climate machine etc. The
main processes determining sustainability of the state of the natural environment are

a) carbon cycle and the work of the climate machine which in fact are closely

connected,

b) water cycle, (over)use and pollution of global and regional water resources,

¢) also the change of the flow of organic substance and biogenic elements into

one-way flow “land—>town” instead of the natural circulation
“soil—»plant—ranimal (human)-»soil”.

To ensure the sustainable development human activities must not jeopardize the
dynamic balance of the main substance cycles (especially carbon and water cycles)
exceed the buffering capacity of natural systems. This presumes the quantitative
assessments of the processes that influence the sustainability of the development and the
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distribution of the buffering capacity between people (determination of the
environmental space) which does not mean only the execution of the “division
operation”, but also the existence of the will of the people to commit themselves to
worked-out division rules. The people’s good will should be based on the understanding,
on the integrated and systematized, presented in an understandable manner, information
and the availability of it.

In Estonia the sustainable development is endangered mostly by the concentration
of industrial production and, as a result of it, also the consumption of natural resources
(especially water) and environment pollution in Northeast of Estonia, which represents
about 7% of the geographical area of the country and where nearly one third of Estonian
industry, primarily oil shale mining and processing, is concentrated. The environmental
problems caused directly by oil shale industry, are covered 11% of the territory of the
district, but the problems related with overconsumption and pollution of water and
emission of CO; by oil shale burning overspread the borders of the district.

The aim of present study is to discuss main problems affecting the sustainability
of the natural environmental systems in their entirety, considering both local (Ida-Viru
district and Estonia), regional (the Baltic Sea catchment are) and global pecularities. The
quantitative descriptions of global and Estonian carbon and water cycles will be given.
Environmental space and the ecological footprint will be defined and shown how to
calculate them. An overview of legal and economic mechanisms developed for the
regulation of carbon and water cycles will be given (CO,-tax, etc.), relevant calculating
algorithms will be given. The development problems of Estonian oil shale energetics
from the point of view of quantitative indicators of sustainability and also throuh prism
will be presented. In the frame of the study the quantitative assessment principles will be
dealt both on global and local (the catchment area of the Baltic Sea, Estonia and regions)
levels showing the interdependences of the problems encountered at different levels. As
great environmental problems in Estonia are concentrated in Ida-Virumaa, a special
attention will be drawn to the oil shale mining and energetics.

JAECATH JET ILIATHOI'O IPHPOJOIICJIL3I0OBAHUS B
ICTOHNN

SHHO PEMHCAY
TanmHcknii Texnmdeckuii Yunsepeutet, [OpHBIA UHCTUTYT,
Korimn 82, Tannmnn 10412, SCTOHUS

C KOHLa BOCbMUOECATLIX TOLOB B DCTOHUU AEMCTBYET CUCTEeMa nnarexeil 3a
rnonb3oBaHue nNpuponHLIMU pecypcamu. Bsop cuctemsl noctasun nepepn, coboi
3afa4y COKPaTWUTb 9KCTUlyaTauuio  MUHEepasnbHbIX PECYPCOB U OrpaHuMunTb
sarpssHeHne npupoaHon cpegpl. fMnatexyu OGbuii  yCcTaHOBNEHH Ha A06bIHy
NoJIe3HbIX WUCKOMaeMbiX, BblKadMBaHWE BOL, CMYCK CTOYHLIX BOA, B BOLOEMbI,
sarpsisHeHvMe BO34yXa W CKiagMpoBaHue OTX0ao0B. Bce rnepeuncsieHHble BuAb!
nnarexel asTOp TPAKTYET KaK edMHyl0 CUCTEeMY MIaTHOMO MPUPOLONONbL30BaHUS.
Beob no cywiectsy, TakKe Kak PECYPCOM TOPHOM MPOMBILWASHHOCTY SIBASIETCS
MoJie3HOE WCKOMaemoe, Tak M BOAOEMbl M atMocdepa, Kyoa BhIGPacLIBalOTCH
OTXOAbI, MOXHO paccMaTpuBaTh kak MPOMbILIAIEHHOE 3BEHO NPOU3BOACTBA. VHbIMY
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CNoBaMu, NCMNOJTL3YS OKPYXAIOWYID CPely B Ka4eCTBE OUNCTUTESbHOTO COOPYXEHUS
unu cBanku, rnpoMbillIEHHUK ynoTpebnaeT npupoay 8 Ka4ecTse TexXHONOrMYecKoro
3BEHa, 3a YTO OH He BLNIOXWJI Kanutasn. 3a aTo 1 Hago nnatute. Komy? OueBuaHo
06LIecTBY, KOTOPLIA cornacHo § 5 KOHCTYTyumMii OcToHUM sisieTcsl BhnaaesbLem
BCEX NMpUpoaHbLIX 60raTtcTs U Pecypcos.

Mpumepbl © BenuuymHe HOPMATWBOB rMJiaTeXeit B SCTOHUM FPUBOASTCS B
Tabnuue 1. MonesHo 3HaTh, 4TO acTOHCKas kKpoHa (EEK) pasHa 1/8 DEM.

Hanbonee cneunduyeckum 13 BCeX HaOrOoB SBASETCS nfata  3a
Nnojb30BaHMe MUHEepasbHbIMKU pPecypcammn, UMeHyemasi TakKe ropHoli peHTon. 3ToT
B, nnatexen (royalty) obujenssecTHa B ropHON 3KOHOMUKE BCero mmpa. B
Guisuwem CCCP oHa He npuMensinace BBUAY HECOBMECTUMOCTU G BACTBYIOLLEN
SKoHomMu4eckon Teopuell. B nepuon BOCCTAHOBNEHUS PbIHOYHOW SKOHOMUKU B
SCTOHUU BOCCTaAHABAMBANACL W ropHas peHTa. 3a OCHOBY Bbif MPUHATL! PadHbIe
TeopeTuieckne rnosuuuin. [puMeHuTeNnsHO K roploYemMy CnaHily aBTop OaHHOM
CTaTb VCXOAMI U3 XeflaHUA BbipaBHMBATbL BOILENCTBUE TPEX NMPOM3BOACTEHHbIX
PECYPCOB - KanuTana, TRYAOBbIX U nNPUpPoaHbiX. CocTaBUTeNn HOPMATUBOB FOPHOMR
PEHTEI TNO OCTaNbHbIM [OAe3HbIM UCKOMAEMbIM  B3siN4 332 OCHOBY TEOPUIo
AnoddepeHUnansHOn PeHThI.

MNepBoHa4anbHO  ropHas  peHTa, Kak W gpyrme  narexu  3a
npupoAononb3osaHie  Obiv  ABYXNO3NUMOHHBIMKU.  [lof  3TUM  TepMWHOM
rnogpasyMeBaeTcs, YTo B npegenax nmMnta (4o03BOJIEHHOI0) NMpupoLonosib30BaHus
(o6bema nobbium, Beikayku unu cbpoca Bonpl, BLIOPOCOB B aTMocdepy) AeicTByeT
OOMH, HOopManbHbil Tapud. Bbllue numuTa [ercTBYeT n-kKpaTtHeih Tapud, no-
cyliecTsy wrpad, Tak Kak B 9TOM cnyvae rnniata OTHUMaeTcst 0T YucToh npubeinu.

Mnatexwn 3a ronbL3oBaHMEM MUHEPaNbHLIMU pecypcamy 1 BoOkl, a TaKkkKe 3a
3arpasHeHne BO34yXa U BOLOEMOB, HAKOIVIAIOTCA 4acTUYHO B MECTHbLIN OloaxeT,
yacTnyHo B PoHpa oxpanb npupoget (POM). OtoT doHA He BXOAUT B COCTaB
rocyaapcTBEHHOro 6oaxera, a noaxkpennaer chepy aestesibHocTu MuHucTepcTea
okpyxaioweit cpensl OcToHu. W3 doHga PUHAHCUPYIOTCA B OCHOBHOM
NpMpoAoOXpaHHbIe MEpPONpUsITUS.

B nepuop 0CBOEHUS CUCTEMA NIATHONO NPMPOLONOSIL30BaHNA AeicTBoBa a
JocrtaTouHo adpdekTuBHO Kak peryaupyrowmin dakrop. OgHako co BpemMeHem Bce
fonblie 1 Bonblie BLIABNSANCS ee gucKanbHbiil xapaktep. Npu 3TOM, M0 MHEHWNIO
aBTOpa, FOPHasi PEeHTa TMOAHOCTLIO Tepsia CBOE MONOXUTENIbHOE 3HayeHue B
HauMoHansHOW aKoHoMUuKe. B nepByio odepenp, NO MHEHuIO aBTopa, NOrpewHoCTb
B TOM, 4TO KOHKPETHO paccMaTpusaemMas cuctema HanorooBnoXeHUA HaxoanTcs B
BEOOMO MVHUCTEPCTBA OKPYXailoweil cpedbl, a He MWUHUCTEPCTB GUHAHCOB U
9KOHOMUKM, KOTOPLIE 8OMUHNCTPUPYIOT 9KOHOMUKY B JcToHuKM. K ToMy Xe, BBULY
TEXHUHECKUX W OPUAMYECKMX CNOXHOCTeN repBoHaYyanbHO ABYXNO3nUMoHHaA
ropHas peHTa npesBpaTuiacb MPOCThIM, HEYMNPasdioWMM W Heyrnpas/sieMbiM
HaJIoroMm.

KpomMe Toro, AecsTuneTHas ripaktvka nokasana, 4To cucTemMa [iaTHOro
NPUPOSONONBL30BAHNA B DCTOHUW JaneKo He CoBeplieHHa. HBHO BbiSBUIINCH Takue
OTpULATENIbHBIE CTOPOHbLI Kak MPUMUTUBUM3M B (QUCKabHOM U 3KOHOMMWYECKOM
cMbiciie U CYDBbEKTMBU3M OTHOCUTESIbHO OTAefibHbIX BUAOB TPOMbILIIEHHOCTH.
Huxe NpUMBOOSITCA HEKOTOpble MOMEHTH HECOBEepLUeHCTBA CUCTEMbl MO 4acTu
rOPHOM pPeHThi, TO €CTb B obnactu crieymnanmaaumnii asTopa ganHoih ctateu. [pn

ISBN - 9984-585-55 -7 153




Environment. Technology. Resorces 1999

9TOM He ynyckaeTtcsl U3 Buza o6s3aHHOCTb NPpU HEoBXoAUMOCTU URMIDCTPUPOBATh
BblCKa3aHHOE KOHKpeTHbIMU Lmudpamu.,

HopmaTuBbl rOPHO PeHTEl Ha3HaYalTCs Ha OCHOBE ABYX-TPeX nokasareneii
Ka4yeCcTBa MNOJIE3HOro MCKONaemMoro, ornpegesfieHHsIX B XOLe reosioropasBefiku, B
4aCTHOCTU NPUMEHNTENLHO K yCTapeBLLEeMY CrNocoBy UX UCTIONb30BaHUA.

lfopHas peHTa He yuuThiBaeT MECTO PacrnojIoOXeHUs 3afiedXu Mos1Ie3Horo
MCKOMaemMoro - HaxoOWTCH OHa B PernoHe C pasBUTON NPOMBILUIEHHOCTLIO WK
daneko ot nyrer coobileHuns., Kak npaeuio, 9710 3aTpyaHseT 3Korayaralumio
yAaneHHbIX MECTOPOXOSHUIA.

3a OcHOBY TroOpHOW peHTel 6epeTtca Kaxywuics, a He 3SKOHOMUYECKU
LenecoobpasHblil 0O6bEeM NONE3HOro MCKOMNaeMoro. Hanpumep He NpuHUMAaeTCs 8
y4eT BbiX0[, MoNesHoro rnpoaykra, gaxe ecnm ato N3BeCTHO MO reosoronesseake.

OpHo 1 TO Xe nonesHoe uckonaemoe, 8 YacTHOCTU OOHOW U TOU Xe 3anexu,
MOXET 6bITb HaNIOXEHO PasHbiMW HOpMaTWBaMK NAATeXeWw, Hanpumep rnvHa B
3aBMCUMOCTM OT TOro, [JoOblBaeT ee LeMeHTHas WM Kepamuyeckast
MPOMBILLNEHOCTb.

OcyiteHue TtopdsHHUKOB (Topd B 3SCTOHWI  NpUPaBHUBAETCR K
MUHEPanbHbIM MOMIE3HBIM MCKONaeMbiM) He paccMarpuBaeTcs Kak BbiKavyMBaHue
BOLb! U3 Kapbepos.

Hanorom o6naraiot TOnNRKO Te cyhbdatel, KOTOphie BhibpackiBaloTcs
NPOMBILINIEHHOCTLIO, a He  Te, KOTOpEIe 3arpsasHAoT BOAOb u3
CEJIbCKOXO3ANCTBEHHBIX MEIMOPAaTUBHBIX CUCTEM.

Mpu HasHa4YeHUn HOPMATUBOB rnaTeXen B NEpByI0 o4epelpr UMEETCa B BUAY
oxugaemas macca geHer B ®O[, 4acTuyHO M B MecCTHble OlogXeThl. [loaTtomy
ObiBaeT, 4Y4TO HeGonblME MPOM3BOOUTENM HECYT 4YacTo OonblUyio HaNoroByio
HarpysKy, 4eM KpynHbie, B HaCTHOCTU rocyAapCTBEHHLIE.

OTK oTpuuaTesibHble CTOPOHbI FOPHOM PEeHTH U HeKkoTopbie cyaebHble
MPOLECCh BOKPYr ApYrvx nnatexen npupoaononb3oBaHus B 3CTOHUU roBOpsIT O
TOM, YTO HaCTYNUNO BPEeMs KPUTUYECKU NEepecMOTPeTb MPaKTUKY HaloXeHus
niaTexeii Ha NPUMPOAHLIE Pecypchl Npon3BoAacTea. Bornpoc craHoBuTcA BCe Gonee
akTyanbHbiM Mo Mepe npubaxeHns 3ctoHmy K Esnonieiickomy Cotoay.

Ha nyTu coBepuleHCTBOBaHMA GUCTEMbI YBUOUM [Ba HanpasneHus. [lepsoe
npegycMaTpuBaeT  yCTAHOBMEHME  FOPHOM  peHThl B 3aBUCUMOCTU  OT
9 dEKTMBHOCT  MPOU3BOACTBA, Ha  OCHOBe  OW3HEec-nnaHa  OCBOEHWUS
MecTtopoxaeHns. Takoe npakTMKyeTca B CcTpaHax C  pasSBuTOA  FOpHOW
MIPOMBILL/IEHHOCTHIO MPUMERUTENBHO K L@HHbIM MOMIe3HbIM NckonaembliM. BTopbiM
MOXET ObiTb MOJMIHbIA OTKA3 OT rOPHOM PeHThbl. JTO TOXE NPakTUKyeTcs B rOpHOM
sKoHoMUKe mupa. TOT 1 Jpyroit nyTb COOTBETCTBYET 3aKOHY O Henpax 3CTOHUM 1
ripy COOMIOAEHNN 3aKOHOB He YrpoXaeT yObliTKaMu HauuoHaIbHOW SKOHOMUKE.
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Tabnuua 1
MpruMepsl HOPMATUBOB NNaTexel 3a UCMNob30BaHMe NPUPOOHbIX
pecypos B 9ctormm ¢ 01.01.1999 r. go 01.01.2000 .
Pecypcel, sarpasHurenm EnvHula HopmaTtug
EEK/en
HMcnonesosatue sopg,
NOBEPXHOCTHBIX : Mo 0,10..0,20
B T.4. B Ka4ecTBe oxnaxaawoweli soasl M 0,02...0,025
FAYBUHHBIX 13 Pas/IUUHbIX FOPU3OHTOB M° '0,20...0,70
MUHEPasbHBIX M 15
BblkaunMsaHue Bogbl U3 LAXT Y KADLEPOB M> 0,03
3arssHeHue NOBePXHOCTHBIX BOS, 1 BOAOHOGHLIX FOPU3OHTOB'
deHonamn T 12622
HedTenpoaykramu T 3306
cynedaramu T 29
3arsaHeHue atMochepbl razami 1 Mnbiibio
NO, T 105,4
neTy4eit 30101, HETOKCUYHOM Nbbio (Si0; 20...70 %) T 46
S0, T 46
HEeTOKCUYHOM Nbblo (Si0. < 20 %) T 33
CO,” o 0
CknaauposaHne 0TXonos
MHePTHLIX (6e3onacHbIX) T 1,60
YMEpPEHHO OMacHbIX T 13,10
0c0G00MNACHbIX T 1317,40
OTXOHA08 CNAHLEBOW NMPOMBILLIEHHOCTH T 0,60...5,20
Job6biua nonesHsix MeKonaeMblxX
rAVH PasnnyHbIX M° 1,15...3,90
Topda T 1,80...3,00
CTPOUTENLHLIX U3BECTHAKOB U JOSIOMUTOB Mo 2,40...3,90
MECKOB PaznnyHbIX M 3,90...4,70
ropioyero cnaHua T 4,00
UeMEeHTHOrO ¥ TEeXHONIOMNYeCKHUX N3BECTHAKOB Me 5,90
rpasus M 6,00
OB /INLLOBOYHBIX U3BECTHAKOR U LOJTIOMATOB M 7,80
TEXHONOIMYECKUX SOAOMUTOB M 14,50

! nnatexu 3a 3arpsKHeHMe BOS, TaK Kak W arMochdeps!, AUdhepeHLmnpyioTes ¢ NOMOLLLIO CUCTEM

pasanyHbIX K03pdUUNeHToB

2 nnatexu 3a CO, seayTcsl, HaumHas ¢ 01.01.2000 r. & pasmepe 5 EEK/T, npuMeHnTensHO K
TONNMBHLIM YCTAHOBKEM C CYMMApPHOM TErIoBOA MOLLHOCTbIO He meHee 50 MW
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OCOBEHHOCTH OBYVYAIOHIEN KOMIObIOTEPHON
IIPOI'PAMMBI (OTHIC) TIO DKOJIOTMYECKOMY
OBPA30BAHMIO M BOCIIMTAHMIO [IJIsl CPEAHEN IIKOJIbI

POMAHOB B.IL, EPMOJIEHKO A .B., KAPTAIIIEBHY 3.K.,
CAMOMJIEHKO B.M., KNPWIbYHK JI.M.

Benopyccxuit rocynapcrsennsiit yrusepeurer, I'eorpabmaeckuit paxynsrert,
HayTHO-HCCIIeI0BATENECKAd JIabopaTOpHs MOHUTOPHHTA BOJHEIX PECYPCOB

Beenenue

OKOJIOTHYECKOe BOCIHMTAHME W OOpa3sOBaHHE ABJISETCA OMHHUM H3 BaKHEHMIIHX
Harpap/ieHuH 06pasoBaTenbHoil cTparernu B Pecry6nnke Benapycs. B pamkax panHobM
KOHUCHLHUH, M0 3aJaHuio MuHuctepcta obpazosanua Pb, 8 HIUJI Monmuropusra
BOJHEIX pECypcoB co3aana obyyaromas reourdopmaimonnas cucreMa (OI'HC).

OI'MIC co3nana Ha OCHOBE MMEIOIIHXCA B BeJIrOCYHHBEPCUTETE DKOIOIMYECKUX
MarepuanoB 1o bpacnaBckoMy oO3epHOMY PperHoHy U IpensHasHaveHa  JpIg
MCHIONIB30BAHMS IIPENofaBaTe/sIMi ¥ ydamuMmucs o00nieoOpa3oBaTeIbHBIX KO
pecItyOITMKH B Ka4eCTBe HArJLHOTO, CIIPABOYHOIO U Y4eOHOT0 Toco0us mpH U3ydeHUH
IIPUPOIOBEMYECKMX UCIMIUIH: reorpaguu, 6oTaHuky, 30010y, obwe 6uomoruy, a
TaKXe HHPOPMAaTHKI.

B 3aBucumocTH OT TpeOOoBaHMH NpOrpaMMBbl, a TaKKe HHIUBHMIYaJbHBIX
BO3MOXMKHOCTEH, YIUTENh MOXeT IPHUMEHHUTh IIPEAOCTaBIIeMbli CHCTEMOM OOINHPHbII
HAITSINHBIA SKOJNOTHYEeCKHH MaTepuaq Ha ypokax Omonormm, reorpaduy, XuMHH,
bu3uKy, a Taxke MpH OpraHu3aiyy (PaKyIbTaTUBHBIX 3aHATHH, olmMmuax, padoTsi
KPYKKOB ¥ B IPOBEIECHUM JIPYTUX MESPOTIPHSTIIH.

Obmue cpexenns 0 cucTeMe

B xauectse cpensl $pyHxmmonupopanua OI'VIC m3bpana ArcView sepcun 2.0,
ABJIOINEECHs OAHMM W3 Jywinux nporpammusix cpeacts [MC mna ITK. ArcView
CTIIOCOOHO HMHTETPUPOBATh BEKTOPHBIC M PACTPOBBIE KapThl, 0a3bl JaHHEBIX, YEPTEXH
CAD, nanHbple AMCTAaHIMOHHOIO 30HAMPOBaHMA, & TaKKEe TEKCTOBBIE HOKYMEHTEL,
OTCKaHUPOBaHHbIe GoTorpaduu ¥ T.A. U1 HAITIAAHOTO IIPEACTaBJICHMA M aHauM3a
reorpaduyeckoit HHbOPMALHH.

Ocuosupmv 3neMeHToM OI'MIC saBigerca dseKTpoHHas KapTa HEHTPaabHOM
rpynisl BpacnaBckux osep, HonydeHHas IyTeM IEpeBofa B IIEKTPOHHYIO (opMmy
(oumdporku) tomorpadmyeckux kapT M 1:200 000. OnexTpoHHas KapTa COCTOUT H3
cemu cioeB (Tabmmma 1) u cozepxur B oOmell cioxuocTH cBeme 500 06BeKTOB.
Kaxnomy o0beKTy Ha KapTe COIIOCTaBJICHA 3alKch B arpuOyTHBHOM Tabimie, KoTopas
SBIIASTCA HEOTHEMJIEMO HPUHAIIEKHOCTEIO ctod. IIpm sToMm, HMCIONBIYS KOI WM
Ipyrue aTprOyTsl 00BEKT2, CTAHOBUTCS BO3MOMKHBIM NOAKIFOYCHHC U aHAIIM3 B eMHON
cpelle MAaHHBIX U3 BHEIHEr0 WHCTOYHMKAa — 0a3 JMaHHBIX, OTCKaHHUPOBaHHBIX
dororpapuii, pUCYHKOB, TeKCTOBBIX (ailioB H T.1.

ATpubyrrsHas 0a3a HaHHBIX NpeACTaBiAeT co00i BRIOOPKY H3 MMEIOIIErocs B
HWJI mounTOpHHTa BOOHEIX pecypcoB OaHKa JaHHBIX, COCTABICHHOTO IO Pe3yIbTaTaM
MHOTOJIETHIX JIIMHOJIOTAYECKHX UCClIeBOBaHui Ha o3epax bpacnaBckoil rpymnst.

156

ISBN - 9984-585-55 -7



Environment. Technology. Resorces 1999

Tabmmna 1
Ilepeyens coes sxexrponncii kaprol FYC «Bpaciasckue o3epay
Ne Hazpanne cios Onucanue Tun
nn
1. | Osepa Osepa u npye!, wromagsio Gonee 0,1 xv? KpaTkas TOIARHOR
¢rspKo-reorpaduIeckas XxapakTepHCTIKA 03€ep.
2. | Pexn OCHOBHBIEC PEKH ¥ KaHAIIEI TERHHEIA
3. | Hacenennsie mymxts1 | Hacenennble IyHKTE (rOpoJia, JEPEBHH U XyTOpa) IUIOLIBAHOM
4, | Hoporu Jloporx (rnaBHble, BTOPOCTENEHHbIE M MECTHEIE) By 51352151317
5. | I'parparrer AnvvEvcTpaTHBHAS Tpanua Pb b11%12:9%1512178
6. | Touxn moruropurTa | Mecra 0T60pa 1po6 (BONEL, TOUBK, BO3AYXa H Ap.) TORYHBIA
7. | Hocrompumeyatenmsr | ITaMATHAKY DIPUPONEL, ADXUTEKTYPEL M KYJIETYPEL TOUEHHBIHA
octy bpacnasmume:r | "Topauas ceass” s mpocMotpa gororpadmit
JOCTONpHMEYATEIEHOCTEH
8. | Tomorpadmieckas OrckanvpoparHasg Tonorpadyyeckas xapra PacIpORBIA
Kapra

Henonp3osanue
B xopme paspaborxu OI'MIC cmenmamucramu HWJI, coBMmecTHO ¢ paboTHHKaMH

Hamwonansroro nHCTHTYTa 00pasoBalus nposeneda Gonbmas paGoTa o ONpelesieHHIo
METOAOB ¥ TNOZXOMOB BHENpPEHUS reoMH(OPMAIMOHHBIX TEXHONOTHH B IIKOJBHEIA
y4eOHBIH IPOIEece; 4 AMEHHO:

[IPOU3BENEH aHAM3 OKONCTMYECKOH HAIIPaBICHHOCTH IOKOIBHBIX IPOTPAMM IO
reorpatuy Ui ydamuxcs 6-10 xraccor o01meobpazoBarenpHoi cpenueit mxonsi Pb;
ompeneeHsl 06meo0pa3oBaTenbEble Kypohl M TEMBI 3aHATHH B cpemHell mKone, B
KOTOPEIX BO3MOKHO HCIIONB30BaTh 3MeMEHTHI paspaborawsoit OI'MC, B wacTHOCTH:
«Haganpreni Kypc reorpagum», «OTpakeHHe HOBEPXHOCTH 3eMIH Ha Inolyce u
Kapre», «Cyma m BojgHad NMOBEpXHOCTH Jemim», «Peraped 3eMHOH IOBEPXHOCTUY,
«Boapr cymm», «Iloroga u ximMat» u Op.; ,
onpeseNeHs! TeMbl M ITOATOTOBIICH MaTepuan il 3aHATHH B cTapiinx Khaccax IIo
GopMupoBanuio Gonee CHOXKHBIX HOHATHH O B3aMMOCBA3SX B Treorpaduyeckoif
obosrouke, B 9yacTHOCTH: «DopMuUpoBanue JIeTENKOBBIX GopM penbeda, 0OpazoBaHue
03¢p MW THIOBl JISHWKOBBIX KOTIOBHHY», «MopdoMerpudeckue 0OCOOEHHOCTH
BpacnaBckux o3ep», «DopMHpOBaHHE M DACIONOXKEHHE THAPOrpahH4ecKod CeTH
paitoHay, «Tepmuueckuii pexxuM o3ep», «l a30BbIH pexuM 03epy», « MApoXHMUYECKUH
PEXKIIM 03ep» U JIp.;

onpeleNieHsl TeMbl ¥ [IOATOTOBIEH MaTepHan AN IPOBSIEHHS 3aHATHA B CTapIIHX
Kaccax mpu GopMHpoBaHHU 6oJee CIOXKHBIX IOHATHH B GHMONOrHM M 9KOJIOTHH, B
gacTHOCTH: «OCHOBHEIE IOHATHA SKoNOrwm», «CIpYKTypa O3epHOH 3KOCHCTEMBD,
« ToHATHA WICIEHHOCTH ¥ GHOMAacchl OHOIOTMYCCKUX COOOIMIECTB U Ap.;
paspaGoTaHsl KpuTepHH 0T0Opa MapaMeTpoB, (OPMATH3OBAHHBIX — ONVCAHHH,
xaprocxeM u3 Oanka magHbx HVJI MoHUTOpHHIa BOAHBIX PECYPCOB, MPUIONHEIX JUIA
saeapenus B OTUC, cozpan Oask nansbX 1o bpaciaBckumM osepam;

paspaborana u peammzosaHa B OI'VIC cepus TeMaTHHeCKHMX KapT, OTOOpaXKaroLIuX
SKOJIOTHYECKYIO CHTYAIVIO BpaciaBCckoro 03¢pHOTO PETYOHA;

paspaGoran n peamazosan B OTMIC psan muarpamm, WUIOCTPUPYIOIINX B3aUMOCBA3H
MEJKTY PasiMHBIME KOMIIOHEHTAMH 3KOCHCTEM 036 M MX COCTOSHME;

pa3paboTas ¥ peajw3oBaH B CHCTeMe pan  M300pasWTeNbHBIX  3JI€MEHTOB,
WIMEOCTPUPYIOMEX KpacoTy bpacnaBekoro kpad; '
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e wunTepdeiic ArcView DpuBeneH B COOTBETCTBHE C Uelamu H 3amadamu OI'YIC u
HepeBeieH Ha PYCCKUX A3BIK;

® paszpaboTaHa CTPYKTypa, cozmaH H peanus3oBad B OI'MC rumepTeKcTOBBIA CIIOBAPH,
Bmovaromuii  Gonmee 300 TepmmmOB.HinKe mepeducieHsl TEMBI 3aHATHH, IIPH
IPEToiaBaHMK KOTOPRIX Ipemtaraercs npmmenerue OI'UC.

o (dopmupoBarue JICAHUKOBEIX QopM penbeda.

C nomompio OI'VIC mnpemaraercs paccMOTPeTh OCOOEHHOCTH CTPOEHHS HCTOPHIO

opmupoBanms penbeda Ha TeppuTOpHH BpacaaBCKOro moosephbs: JEQHUKOBHIA penbed

(xaMsl, 0381, IPYMIIMHEI) U JICOHUKORbIE OTIIOKEHU (KOHEYHasd MOPEHa, I1eCOK, IpaBuii),

o6pasoBaHMe O3ep M THIBl O3ePHEIX KOTIOBHMH (TEPMOKAPCTIOBEIE, MONUPYIHLIE,

SBOP3MOHHBIC, JI0XKOHHHEIE, CIIOXKHEIS).

e Mopdomerpuaeckue ocobeHHOCTH BpacnaBckux o3sep.

PaccmoTpeTs mapaMeTpsl, IpuMeHseMble I MOPHOMETPIYECKON XapaKTEepHCTIKY 03€p

(rmyOuHa MakcHMMallbHad M CpPeIHAA, IMUpWHA MaKCHMAanbHas YW CpelHss, IJIVHA 03epa,

u3pe3aHHoCcTh Oeperopodl nuwHww, Oaturpaduyeckas u oObeMHas KpuBEe, Kaprta

baTuMeTpuUecKan).

e (@opMupoBaHHE U PAcMOIOKEHHE THAporpaguecKoi ceTH paioHa.

PaccMoTpers 1 nokasark ¢ nomomuisio OI'MIC monsaTus «BomocGopy, «rumgporpadmdeckas

CEeTHY, (IJIaBHASA PeKa», PeKay, «IPUTOKY», «pydeil», «pPOTHUKY.

o TepMmudeckuii pexumM o3ep.

QopMHUpOBaHHE TEPMHYECKOTO peX¥Ma B O3epax € pamiugHoil  rimyOuHOH

(crparudukamms BOA: SHIIMMHHOH, METAJMMHHOH, THIOJIMMHUOH, (OpMHpOBaHHE

TEPMOKJIHHA, BEPTUKANBHOE PacIIpenelIeHre TeMIIEPATYPHI 10 CE30HaM I'0J1a).

o T"a3oBbIii pexuM o3ep.

OCHOBHEIE PpAacTBOPEHHBIE Tra3bl (KHCIOPOXN, JOBYOKHCH YIJIEPOJa, CEPOBOIOPOL).

Pacnpenenenpe XKucnopoja IO BEPTHMKANM B 03€pax pasHOTO THHA M €T0 CE30HHAd

IUHAMEKA (TOMOOKCUTEHHS, KIIMHOTpaHbli, HeraTHBHO-T€TepOrPaHblil, OPTOTpa HbIH 1

[TO3UTHBHO-TETEPOrPaNHEi — OCHOBHBIE THIBI paclipefieleHHd KWCIOpoAa IO

BEPTHKAIHN).

e TuppoxuMudeckmii peXxuM 03€p PazIMYHOTO YPOBHA TPOQUM M AHTPOIIOIEHHOIO
BO3IIEHACTBHA.

DopMHUPOBAHUE MAaKPOKOMIIOHEHTHOTO COCTaBa BOZ, COOTHOIIEGHME OCHOBHBIX HOHOB B

03epax pasNU4HOre YpoBHA Tpoduw. BeprukaneHOe pacnpenelcHUe H CE30HHAs

JAHAMHAKA CyMMBI M OCHOBHBIX €€ MOHOB.

o Bopoponsbii nokasarens (pH) B osepax pasHOro THIA, CE30HHAA M MHOTONETHIA
OHHAMHUKA.

C nomompto rpahHKOB ¥ [HarpaMM pacCMOTPETh H3MEHEHHE B CE30HHYIO AuHaMuKy pH

B 03€pax pa3HoOTO THIIA.

e Oprapguecxoe BeMIECTBO B BOJE 03€p, €ro TeHe3Wc, KOCBCHHEIC II0Ka3aTenw
OPraHH9eCcKOro BelecTBa

Ce3ouHad ¥ MHOrOJIETHSS AWHAMUKA, OCOOEHHOCTH B 03€pax pasHBIX THIIOB. Pa3znoxeHne

OpragMyecKoro BeINecTBA (HEeCTPYKIMA), JOKa3arenb 3arpsasHeHuss Bomel — bIIKS,

CAMOOYHINEHNUE BOJ,

e IIpo3pausoCTh M IBETHOCTH — IIOKA3aTENM KadecTBa BOJL 03€p PasHBIX TPO(HHYeCKHX
THIIOB, MX MHOTOJIETHII ¥ CEe30HHAA JUHAMMKA.

o Tlomarua guciaeHHOCTH B OBoMacchi OHOTIOTHYECKUX COODINECTB.

B nemax Hanbomee IOHOTO YCBOSHMA MIPENCTaBICHHOI0 MaTeprana i o0JerayeHus
pa6otei ¢ OI'IC npuiaraeTcs ruepTeKCTOBBLE CI0Baph TEPMHHOB, BKIFOUAIONIHI CREIIIE
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400 crmosodopM w3 ofnacti UHGOPMATHKYE, JHMHONOIMH H  (QH3HYECKOH H
SKOHOMIYECKOH reorpaduH.

Taxum obpasom, npumeHenue pazpaboramsoii OI'VIC B mxomsHOM y4eOHOM
npomecce ¢ OMHOW CTOPOHBI ~— IIO3BOJAET IOBBICUTH 3(GQEKTUBHOCTD HIYUCHUSA
NIPHPOIOBETIECKIK NUCIHIUEH, C APYTOH CTOPOHBI —— HAeT BO3MOXHOCTH YHallHMCST
YCOBEPINEHCTBOBATH U IIPUMEHHTH HA IPAKTHKE 3HaHUS 110 HHPOpMATHKE.

PEKYJIbTHBAIIUA MEJKOBOJAHbLIX O3EP METOAOM
HAOBBIUN CAIIPOIIEJEHA

POMAHOB B.II., KAPTAIIEBUY 3.K., CAMOMJIEHKO B.M.

Benopyccxuii rocynapcrBeHHpI yausepeurer, I eorpadudeckuil paxynsrer,
HayYHO-HCCIIeNOBATENECKas JabopaTopus MOHUTOPHHIA BOIHBIX PECYpCOB

HccnenosaHus BIMAHUA ZOOBIMH camporernied Ha 5KOJIOTHIO o3ep benapycw moxasamd, 4To
IpY HCIONB30BAaHHM 3KOJOro6e30nacHsIX CriocoboB MOOBMHM M H3BATHH  OCAJKOB
onpeleNeHHOM MOIHOCTH MOXHO IOMYy4HTh 3(pdeKT 03MOpOBIeHHs BOHOEMa U YBEJINYHTh
ero skogormaeckuit norenuuan (Biracos B.IL., I'uresma I'.C., Kapramesma 3.K., 1994).

Canponenessie MECTOPOXKACHNS MENKOBOJHBIX BOZOSMOB MMEIOT MOIIHOCTD 3ajiexu Gornee
1,5M, a KayecTBO carmpomenieif GONPMIMHCTBA M3 HHX COOTBETCTBYET TpeOOBaHHAM
TocynapcrBentoro craggapra. Hanbonee mpreMiIeMBIM Ul SKCKABALHH B TAKMX YCIIOBHAX
ABNAETCH IKOJIOro0e30NAaCHRIH TIMIPOMEeXaHN3HPOBAHHBIH crocob fo0bIH.

JTuctpodHsie BOZOEMBI IPAKTHYESCKM HE HCIIONB3YIOTCS B HAPOMHOM XO34HCTBE BCIIEICTBHE
HX HA3KOW IPOAYKTUBHOCTH B YCJIOBUSX BBICOKOHM KHCIIOTHOCTH O3€pHBIX BOZ. Kaxk Ipasuio,
OHY MMEFOT 3HAYMTEIBHBIC 3aachl BRICOKOOPTaHWYECKUX ¢ MUHEPAIbHBIMH BKIFOYCHUAMHU
campomnenel, KOTOpbie MOXHO KCIIONb30BATh B KauecTse yAOOpeHH! B CEIbCKOM XO3sMCTBE,
106aBOK Ha KOPM CKOYY, IPH NPOH3BOJCTBE CTPOMTENBHBIX MaTepHaloB, MEJHLUHE H T.X.
MsuoroneTaue HaGEOIeHN, IPOBEIEHHBIC B bellopyccKoM rocyAapcTBEHHOM YHHBEPCHTETE,
CBHIETEJIBCTBYIOT O IOJOXKMTENBHBIX Pe3y/IbTaTax 3KCKaBalMH B AUCTPOQHBIX BONIOEMAX,
KOTOpbie BBIPXKAIOTCS B IIOBBIICHWH HX MpomyKrusBHocTH. [mmeprpodHsie o3€pa,
JOCTHILIKE BRICOKOTO YPOBHSA TPOGDHH B pe3ynpTaTe MHOTOKPAaTHOIO IpEBhILECHUS pealbHOMH
Harpy3ke 1o ¢docdopy Hajx NOIYCTHMOM, MCIONB30BAaTh B HAPONHOM XO3AHCTBE TaxkKe HE
npencrasiagercs BO3MOXHSIM. ONHHM H3 HafeXHBIX CIocO00B PEKyIBTHBAIlHH BOXOEMOB
3TOrO0 THIIA M BOCCTAHOBJICHHMS WX IPHPOMHOro MOTEHUHATA H3BATHE IO BCEH aKBaTOPHU
TIOJlyMETPOBOM TOJUIM IIOBEPXHOCTHBIX NOHHBIX OTNIOXKeHMit, oborameHHsX docdopom u
OpraHuKoH.

HanGonee u3y4eHHbIM sBILIETCA 03€po belxoe, KoTopoe 10 Hadalla 3KCKaBalMK carporeei
6suto puctpodHeM (Axymxo, 1971). Hoberaa campomeneir B o3epe Bemercs ¢ 1989 r.
THIpOMEXaHU3HPOBAHHBIM cnocofom, K 1994 r. 6puio w3paTo -OKONO 254,8 THIC.M’
opraHuyeckux carpomnenei. [Inomans paspaborku 3ammmaer oxono 60 % axBaTOpuM
Bomoema. B pesynbpTaTe 3KCKaBalMB MaKCHMansHad ITyOnHa o3epa Bospocna ¢ 0,5 M 1o 4 M,
a 06eM BogHOM Maccrl ysenwdmics Ha 20 %.

TpaHcdopMauya rHAPOXUMHAECKHX H THAPOGHONOTHYECKHK HAPAMETPOB NPHBOIATCA IO
pesyneraTaM mccaenoamuii 1989-19941r. B mpomecce mo6srim campomens B o3epe
copMHpOBANKCs BOXB! TMAPOKapGOHATHOTO Kiacca KaubUMeBOH TIpyNmsL 3a Lepuox
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HCCeOBaHMi cyMMa WoHOB Bospocna or 103,0 mo 184,7 Mr/m. OTMedeHO mHoCTeleHHOE
yBEIMYEHHE CPENHErOMOBBIX BeNUYMH obmeil Munepammsamuu ¢ 126,7 mr/n 3 1990 r. mo
143,7 Mr/n 8 1994 1., B OCHOBHOM 3a CYeT PAaCTBOPEHUS HEKOTOPHIX MUHEPAJNIOB, BXOUAIMIMX B
coctaB camporneneil. IIpoueccsl, CBA3aHHBIE ¢ (OPMHPOBAHWEM MAKPOKOMIOHEHTHOIO
COCTaBa BOJ, CTAOMIM3UPOBAINCH, B NMOCHENHNE TOABI MCCHECNOBAHUN H3MCHEHMS BEMYMH
ofmell MuzepaluzauMy HaOIIONANKCH TONGKO B IPEAENaX CE30HHBIX Kojebamuil.
VBenuueHne CYMMBI HOHOB BO3MOXKHO TIPH YCIOBHMHM pocTa Tpodms BOjgoeMa H,
COOTBETCTBEHHO, MPOLECCOB ACCTPYKUMM oOpraHwdeckoro BemectBa. CocTaB HOHOB
COOTBETCTBYET TNPHUPOAHOMY (POHY M SBIMETCA IIOKasaTeneM Ciaboro aHTPOMOreHHOTO
Bo3zieiicTBiA. OCHOBHEIE KOMIIOHEHTBl MHHepaim3apuy — OmxapOoHATsl M Kanbimi. Mx
NepHOAa HCCAeNoBaHui. AGCOMFOTHBIC BeMYHHEI IIEPEHUCIEHHBIX BBIIE HOHOB, 4 TAKXKe
HOHOB MArHuf M CYNb(ATOB XapaKkTepU3YIOTCH 3MMHHUM MAKCHMYMOM, MHEMMAJbHELIME
KOHUEHTpAIMSIMHK B [EPHOJ{ BECEHHEr0 IlepEeMENINBAHMA BOJ ¥ HE3HAYUTENBHLIM
yBelUYeHHeM IpH Ilepexone K JieTHeH cTarHanud. [lusaMmxa XnoOpupoB @ Hatpus B
HEKOTOpo# CTeneHH oOOYC/IOBJIEHA aHTPONOTeHHLIMH mpoleccamMy., MakCHMAaNbHbIE
KOHIEHTPAUMH 3THX HOHOB OTMEYAIOTCH B IIEPUOL IOJIOBOMBA.

Benuumnsr  Bopopommoro  mokasarens (pH) konmebGmorcs B mpemenax  6,6-8,8,
CPEAHEMHOT OJICTHAA BEIMYMHA COCTaBIAeT 7,68. MHHEMAaNbHEIE €r0 3HAYSHUA OTMEYEHBI B
HEpHON 3UMHEH CTarHaupy, BCIEACTBHE MPHUTOKA Ooliee KHCIBIX BOX C BOHZOCOOpE, a TaKoKe
HPONECCOB AECCTPYKIMH OPTaHMYECKOrO BEMECTBA, MAKCHMANIBHBIE — B IIEPHO) BEreTaiUM.
BexpeiTHe HeGOMBIOMX NMO MOIMHOCTH MHUHEPAITBHBIX CIIOEB CO CMEIUAHHLIM CallpolesieM,
000raieHHbIX COCHHHEHMAMY KaJbLd, CTHMYIHUPYET YBEIHYEHHE INENIOYHOCTH O3€pHbIX
BOX,

Conepxanue obmero ¢ochopa (HUKCHPOBAIOCE OT 3HAYEHWII HMKE YyBCTBHTEIBHOCTH
merona omnpenenesus g0 0,12 vrP/n.  CpenHeMHOroNeTHSA BEJIMYMHA  COCTABJISET
0,041 MrP/n, 9ro IO3BONMSET OTHECTH BONOEM K 3BTpodroMy THmy. CpelHEronoBrie
xkoHuesTpanuy ¢ 1990 mo 1993 r. msmensmick HesHaumTenbHo: 0,04 -0,05 MrP/n, Tonsko B
1994 r. ona cHusmiIack u cocrasmwia 0,02 MrP/n. YMmensimenve conepxanud gocdopa B Boje
o3epa CBJ3aHO C MHTEHCHUBHEIM Pa3sBUTHEM BRICIDEH BOAHON pPacTHTENBHOCTH. BeceHuds u
OCEHHAA UHpKYNAIUA XapakTepusylocs Hauboiee HUBKMMH KOHUSHTPamMAME €ro
coegunennit (0,02 -0,03 mr/Pn). B nepunon nerse#i crarmaimmm omw BospactaroT go 0,03 -
0,05 mrP/n. Jlersuit MakcumyM docdopa B 3BTpODHBIX MENKOBOAHBIX BOXOEMAX CBA3AH C
pOCTOM BHYTpPeHHEH Harpyskd, 49eMmy CIOCOOCTBYET COBOKYIIHOE B3aUMOJEHCTBHE
HECKONMBKMX  (aKTopoB: BETPOBOE IEpeMEINMBAaHHWEe BOXN, MaKCHMANBHBIM Harpes
TOBEPXHOCTHOYO CIIOS JOHHBIX OTJIOXKeHUH U GoJiee BHICOKas mIeIOUHOCTh BojbL Ilepsbie 1Ba
(axTOopa CTHMYIHMPYIOT IOTOKM dochopa W3 JOHHEIX OTIOKCHHMI, IOCIEHHAN CIIOCOOCTBYET
yzAepauuto ero B sone (Mesanaponues, 1990, Ryding Sven-Olof, 1985).

Copmepxxarue OpraHUYecKOro BEIIECTBA IO IEPMAHTAHATHOM OKHUCILEMOCTH 33 IEPHON
uccnenosanuii coctasmyo 11,5 - 162mMr/n. B 3MMHIOI CrarHauuio NpeBATUpPYIOT
AUTOXTOHHBIE TYMYCOBBIE COENMHEHHH, NOCTYNAOmHe C 3a0O0NOYEHHBIX Y9ACTKOB
BogocGopa. BereTanMoHHbI IEPHOI XapaKTePH3yeTCa Pa3BUTHEM aBTOXTOHHBIX IIPOIECCOB,
C O3THMM XOpOIIO COIVIACYIOTCH BEIMYMHBI M CE30HHAY JHHAMHKAZ I0Ka3aTesisi
JIETKOOKHCgeMol ppakupm opranuky — BITKs. Ilpenens: ero xone6anmit cocrasnsmor 0,95 -
8,1 M1/, a cpeHEMHOrOIETHAA BENUUMHA — 2,9 M/

OueHky ypoBHS AHTPONOTEHHOrO BoO3NEeMCTBHME Ha o3 Benkoe © mpomeccoB ero
3BTpodupoBanHms TporoRWK Ho hochoproit Harpyske. Ilpu pacderax BHeIHeH Harpysku
HCHONB30BaNM  KOdhQHIMEATs BBHIHOCA M3 CENBCKOXO3ANCTBEHHBIX YTOAMI, JECHBIX
Tepputopuii u ¢ atmocdepHsiMu ocankamu (Pomasos, 1985). Bryrpenmioro Harpysky
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paccauTHBATH mo Mopenn Maptemosod M.B (Mapreiaosa,1988). Cormacuo pacderam, ¢
Bojocbopa mocrymaer oxono 120 kr ¢ocpopa. OCHOBHBIM €ro BHEIDHHM HCTOYHHKOM
ABIAOTCH CENBCKOXO3AMCTBEHHBIE Yrofpd, H3 KOTOphIX Tpamctopmupyeres 85,7 %
coenuHennit gocdopa. Bremnss Harpyska no dochopy cocrasnger 0,38 rPA B rog, 9To
COOTBETCTBYET HpelesaM OIMYCTHMOM ¥ CBUAETENLCTBYET O CaloM aHTPONOreHHOM
BO3NEHCTBHM M 3BTpOQHOM craryce Boxoema. BHyTpeHHHE NOTOKH (ocdopa 3HAYUTEIBHO
IIPeBOCXOIAT ero NpHTOK ¢ BopocGopa. Ilocryrenne Qocdopa M3 NOHHBIX OTIOKEHHH B
BOIy HepaBHOMepHO B Tedyenwe roxa. OcHOBHOe ero KoymdectBo (72 %) moctynaer B
BEreTAlMOHHBIM IepuoX. MaxceMmyM Harpyskd OTMeYaeTcs JUId JIeTHEH CTarHaupy M
cocrasager okono 50 % or romosoro mocrymieHus. Cogmepxanue BamoBoro ¢docgopa B
TOJNIIC MOHHBIX OCAJKOB HEPABHOMEPHO. KOIMYECTBO €ro NONBHKHBIX (OpM, GHICTPO
BOBJIEKAEMEIX B OHMONOTMYECKMH KpPYToBOPOT, H3MEHAEICS B IMMPOKOM JuanasoHe (2,2-
13,7 %) u BospactaeT ¢ IIyOHHOMN, HOCTHras MaKCHMAIbHBIX BEJHYMH B CalpoIeTeBoif
3anexu Ha raybune 3-5 M. Taxum o6pa3oM, BHyTpeHHHe HOTOKM ocdopa HecTabHIbHbL, U
MOTYT BIIMATE Ha IPOLECCH SBTPODHUPOBAHIA.

B durommankrone o3 Benxoe 3a Bech mepuoyn wuccnenosamas obHapyxes 131 Taxcon
BOZIOPOCIIEH, CpeaM KOTOPHIX IpeoOnamaroT 3eleHble, THATOMOBBIE M 30NOTHCTHIE. 3UMOM
duTomIaHKTOH pasBuBaeTcd cabo. B despane 1990 r. umcieHHOCTS BOIOpOCHEil COCTAaBIAIA
0,36 Mir.K/7 ¥ Ha 50 % charanach BOIBBOKCOBEIMH, GuoMacca — 0,44 o/, mpu 3ToM 64 %
NPUXONWIOCh Ha JIOJXO 3BIVICHOBHIX. B Havaje anmpens Ha (IOHE YBEJIMUEHUS BHIOBOIO
pasHoobpasua HabmrofaeTcs HE3HAYMTENBHBII POCT YHC/ICHHOCTH, B OCHOBHOM 3a CHET
BETeTallMK 3€JIeHBIX. bromacca coxpaHfercd Ha YpoBHE (eBpalbCKOM, mpeoOnamaroT no-
IpeXHEMY 9BIIICHOBbIE, XOTA MX HonA B oOmed 6uHomacce cHmkaetrcs A0 33 %. B xoHue
alpeNs wHMCIEHHOCT, M OuoMmacca BospacTaioT mo 1,53-3,38 Mmmx/n u 1,22-1,93 rivd’
COOTBETCTBEHHO. Pasnuumsa B CTPYKType coobImecTsa B OTHENBHbBIE TOAbI CYIIECTBEHHEI U
OIIPENICIAIOTCA, HA HAID B3MIAL, HE TOJNBKO HOTONHEIME YCJIOBHAMH, HCO M IOCTOAHHO
H3MEHgIomecs reoxumudeckoi oocranoskoi, Tak, B 1991 r. okxono 50 % 4ucCHeHHOCTH H
610MAacChl COCTABILIHA 30J0THCTEIE; 1993 r. — MO UMCIEHHOCTH Mpeoaany CHHE3EIEHEIE
(35 %) u 3zenensie (34 %) , a no Guomacce - xpunroMonansl (38 %) u ssrieHosse (17 %).
JuaToMOBEIC BOZOPOCIU HE MIPAIOT 3aMETHOM pOIM B TEYeHHE BETeTAllMOHHOIO CE30HA.
Becennnii MakcHMyM B KOHIle Mas ONIPENE/IMIOT 30I0THCTHIE (damie Bcero Dinobryon diver-
gens), Ha JOJO KOTOPBIX Ipuxoxurcs okono 70 % Beelt GHOMACCHl M YHCIEHHOCTH.

Tlocne BeceHmed “BCHBINKHW’ pa3BUTHS B WioHe OObIMHO HalMIojaeTcs cmajl BereTalluH
popopociiedt, OpHako, B 03. benkoe ce3oHHBIe KONeOaHMs KONMMYSCTBEHHBIX IIOKasarelie
BEIpAXEHB! c1a60. CpefHAs YUCIEHHOCTh HMIOHBCKOTO (UMTOIUIAHKTOHA B pasHble OB
BapeupoBana B mpefenax 1,41-2,70 mum. o1/, yro nums B 2-2,5 pasa HKe MaKCHMAaIbHbBIX
3HAYCHHIA, 3apemcrpnp03aﬁm>rx B 3TH roapl, 6uomacca Obula NOBOJBHO CTAOMILHOH —
oxono 1,40 r/x’, Pasnuams B coOTHOMEHHH BEAYIIMX OTIENIOB U COCTABE NOMUHHPYIOIIETO
KOMIUTeKCa Gonee 3HauMTensHbl. B mone 1992 1., k npuMepy, JoMuHHpyIOIIee NONOXKEHUE
3aHEMa/IM 30NIOTHCTHIE, Haubonee MaccoBbIe NPeACTaBUTENH KoTopsx Dinobryon divergens.
Dinobryon elegans, Chysococcus rufescens cocTasmany Kommnekc cy6moMuHaHTOB. B
Ka4yecTBe NOMHHAHTA BRICTYNANa cuHeseneHas sogopocns Comphosphaeria lacusiris. B
1994 r. Benymyio pons HIpany KPUIITOMOHANB!, Ha NOMIO KOTOPHIX IPUXOMIIOCH 65 %
o61melt yncerHOCTH ¥ 88 Y% GroMaccEL

B mosme B pomu nomuHaHTa oOsrHO BRIcTYmaer D. divergens (13 — 53 % ofmeit
gucieHdoctd). B pasHeie roapl emy comyrcrBoBand Dinobryon bavaricum, Phacus sp.,
Cyclotella sp., Scenedesmus quadricauda. SBHO BBIPKEHHOIO JIETHEr0 MaKCHMyMa B
pazeuTEM coobmecTBa He Habmopanocsk. Cpensas 3a mepuon Hccnenonaunn YUCIICHHOCTh
IUIaHKTOHA B Mrofie coctasmia 3,91 mun.xn/n, 6uomacca — 2,80 r/M°. Tlume B wone 1990 r.
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OTMEYEHO “I[BETEHHe” BOABI, BHI3BAHHOE CHHe3elleHOM Bomopocnbio Gloeocapsa sp., mpH
YUCNIEHHOCTH Bcero (uromnamkToHa 169,0 Mmmxr/nm u  Omomacce 42,3 r/im®.  Crois
HOTMNMYHAA U1 BOJNOEMa BCIBIIKA pA3BUTHA CHHE3ENEHOH BOAOPOCIM OUYEBHIHO
00BIACHAETCS POCTOM BHYTpPEHHEH HArpy3x# B pe3yNbTaTeé BCKDHITHA CJIOEB, OOOralleHHBIX
coequHeHIAMHU ocdopa.

B centabpe 1992 r. uMCieHHOCTE IUTaHKTOHA 110 cpaBHeHmo ¢ MIOJIEM YMEHbIIWIAch B 2 pasa
u cocrasuna 3,51 mun.kn/n, Ouomacca — 1,56 r/M°. Biiam cuHe3eNeHEIX B OBIIYIO
ypcieHHoCTs coctaBwn 34 %, seneHbx — HeckonbKo Mensime. HanGoapmyro Gnomaccy
MMENH KPUITOMOHAXB! ¥ 3ojioTHCThie. B okTabpe m3 cocTaBa CcoOOIIECTBA BBHUTANAIOT
CHHE3€eJIeHBIe, IBIJIEHOBbIS, JHHO(PHTOBBIE, COKPAINAeTCs QHCIO BUIOB 3€ICHBIX BONOPOCTEH.

VIHTeHCHBROCTE pa3BUTHA coo6mecma IPOJOJKAET CHIDKATBCA: WHCIEHHOCTE — JI0
1,66 mm.k/n, Guomacca — 2r/M’. Ido umcmeHHOCTH B 3TO0T nepuon npeoOiaamaoT
3ootHCcThIe (50 %), o 6uoMacce — xpunroduroBsie (66 %).

B uemom mma  ¢uromnaEkroHa 03. Benkoe XapakTepHO HE3HAUMTENBHOE BHIOBOE
pasHoOOpasue, CIIAXEHHBIA XOJ CE30HHOH JMHAMHKM KOJMYECTBEHHBIX IOKa3aTelef,
TOCTOAHHOE npeobiajaHue 3O0NOTHCTBIX BOZXOpOCHEH, cnaboe pasBMTHE CHHE3ENCHBIX H
TIOCTOSHHO MEHAOUIMICA COCTaB JOMMHUPYIOMKX KOMILIEKCOB KaK B IIEPHOIBI MAKCHMYMOB,
TaK ¥ MeXKIXy HUMH, 9TO CBH/ICTEIBCTBYET O XOPOIIEM BOJIBL

Tle xapaxtepy 3apacTakmsi 03. Bemkoe sSBIfeTcA THIMYHBIM TEAPOGHTHBIM BOJOEMOM.
ITnoTHBIE MOHOZOMHHAHTHEIE 3aPOCIH TEJIOpe3a alOSBHIHOIO 06DA3yIOT CIUTOMIHOM KOBep,
IpocTHparomuiica Baone Beero rnobGepexss. Temopes samumaer 80 % o6med xuiomamu
3apPACcTaHUs WM TPETHIO YacTh aksaTopun. OTMEHaeTCs NOCTENEHHOE YBENHYESHHE BUIOBOTO
pasHooOpas3ua BHICIMX BOMHBIX pacTeHuii: ¢ 8 Bumor B 1990 r. mo 15 B 1994 r. HaTeHCHBHOE
pasBUTHE B O3€pe TeI0pe3a M BEICOKAas €ro HPOYKTHBHOCTh CBHACTEIHCTBYIOT O HAJWYHH
Go/BmOro 3amaca MUTATENHHBIX BEIIECTB. PacIiMpeHHe BHIOBOTO COCTABA W YReNUUCHUE
Tioma 3apactanus ot 40 % o 60 % moxassiBaer, YTO NPOLECC SBTPOYUPOBAHKA BOLOEMA
IPOTEKAET IO MaKpo(uTHOMY THmy. BeICImMe BOJHBIC PacTeHHd, SABJACH KOHKYpPEHTAMH
(GUTONIIaHKTOHA 3a NUTATEABLHEIC BEINECTBA, HE JIAI0T BOIMOXHOCTH BOJOPOC/IAM HHTEHCHBHO
pa3BUBaThCA. B pesysibTaTe — KauecTBO BOABI B BOZOEME HOCTaTOYHO BEICOKOE.

IlonoxxuTenbEEIM MOMEHTOM HCHONB30BAHMSA JTEKTPOCHIOBOH ycTaHOBKH Tiria AHB-752
ABJIACTCH OTCYTCTBHE 3aMETHOTO Iutel(a MYTHOCTH, HE3HATUTEIBHOE YBEIIMUEHHE KOTOPO
OTMeYaeTcs B paauyce BCero 25 M oT ycraHoBkH., OIHAKO SKCKaBal(Hsi TAKUM CIIOCOO0M He
obecrieqHBacT paBHOMEDHYXO BBIpabOTKY M NpPHBOAUT K 00pa30BaHMIO Ha JHE BOJOEMa
yrayOneHuii u rpebuedt. B cBa3u ¢ 3TMM B mpolecce 00brM HEOOXOZHMMO MOCTOSHHO
KOPpeKTHpOBaTh JIOXKE BOJOEMa, MNPEOyCMaTpUBas MEPONPHATHA, HCKIIOYAIOLIKE
OeccucTemMnoe YepeioBanue yriryOmenuit u rpeGHei.

Taxwa ofpasoM, 9KCKaBalud camnponeredl u3 o3.beuxoe npuBena K CymieCTBEHHBIM
U3MEHEHHIM DSKOJOIMYECKOH CHTYallun B BOJOEME — 03€p0 H3 NUCTPO(HOMN cTamuu
nmeperwio B 3BTpodHYyro. TpaHchopMauusa 5KOCHCTEMBI, Ha HAll B3MIAH, CBg3aHA C
M3MEHEHUAMY TCOXMMMYCCKHX yCIOBHH B Bozmoeme. Huskas IeOYHOCTh O3EpHOH BOJBI
mpuBena K OBICTPOMY pacTBOPEHHMIO OTHENBHBIX IIOpOJ M MMHEpAaOB, H3BICKaEMBIX B
npouecce JSOOBMHM, YTO CIOCOGCTBOBANO YBENMUCHNIO MMHEpANM3aumM U oborameHmmo ee
NUTATENGHEIMHA  BeINECTBAM. DCKpHITHE  KapOOHATHEIX  OCAKOB  CIIOCOGCTBOBAIIO
CTA0HIM3aIMH MaKPOKOMIIOHEHTHOTO COCTaBa M YaCTHYHOMY CBA3BIBAHMIO H OCAXKICHUIO
TYMHHOBEIX COCIMHEHHUH, YMEHBINEHHE KOTOPHIX MOBIMANO HA CHIDKCHHE LBETHOCTH U
yBEJIMYCHHE IPO3PAYHOCTH BOIBL JBTPO(GHPOBAHME BOAOEMA NPOTEKAET IO MaKpOQUTHOMY
turty. TlocTOAHHAS cMEHa JOMMHAHTOB B COOOIMECTBE INIAHKTOHHBIX BOZOpOCHEH 1O Mepe
H3BATHA canpornened M yriiyOneHHMs BOROEMAa — pe3yJbTaT MOCTOSHHO M3MEHSIOIUXCS
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reOXAMPYECKHX YCIOBHE. BHIOBOH COCTaB M KOJMMUECTBEHHBIE XapaKTePHCTUKM Pa3BUTHA
(UTOITAaHKTOHA, BENUYMHGI THAPOXHUMHYICCKHX IIOKasareneil, HX MHOrOJIETHAA M Ce30HHAi
AWHAMHKKa CBHIETENBECTBYIOT ¢ XOpoIeM kadecTBe Boasl B o3epe. CrielyeT OTMETHTH, YTO
BOCCTAHOBJICHUE BOOSMa, YAydlieHHe KaHecTBa BOABI M TOBBONEHHE 3KOIOTHYECKOro
TIOTEHIIMANA CBI32HO M ¢ HPUMCEHEHMeM I'HMIPOMEXaHM3MPOBAHHOH TEXHOJIOTHH, a TaKKe
COOIONEHHEM NIPUPOJOOXPAHHBIX HOPM H IIPaBII, PeIJIaMEHTHPYIOIUX JOOEIY.

B rumeprpodHEIX oO3epax, MNOCIMIIIMX BBICOKOIO YPOBHA TpodHH B pe3yiapTare
HHTCHCHBHOTO AaHTPOIIOTEHHOT0 BO3NEHCTBHA, NOBEPXHOCTHBIE IOHHBIC OTJIOKECHHA
ABISTIOTCS JOTIONHMTENBHBIM MCTOYHMKOM GHOIEHHBIX BEINECTB, MUIPUPYIOIOWX B BOIHYIO
Maccy. B Takux Bomoemax BHYIPEHHAS Harpyska no docopy, Kax IpaBuiio, IpeBBINAcT
BHEIIHIOIO0. PexynbruBauysa o3ep NAHHOIO THIA, KPOME H3BATHM Bepxmed 0,5 —merpopoit
TOMIOE canponeii, o0orameHHOro OWOTeHHBIME COGJMHCHHAMH, BO3MOXHA IIpH
JIOKaJIM3alMy BHEINHEro MCTOYHHMKa (ocdopa. Ixocucrema rumeprpodroro osepa MeHo
HaxO[UTCA MO, HHTCHCHBHEIM aHTPOMOreHHGIM BwsHMeM. [{o6rma camponened, Ha Hani
B3ITIA]], HE OKAa3EIBaeT 3aMETHOTO BIMAHMS HA COCTOSHHE BONHONW MAacCHI, BCIEGICTBHE MabIX
o6remoB (5 %) m3BpATOre CHIpHI. BHemHss Harpyska Ho ¢ochopy IpeBHINAET YpOBEHD
JOIYyCTUMOM B 2,5 pa3a, BCICACTBYE UHTEHCHBHOTO IPHTOKA €I0 COSNHHEHMIA B3 JIOKATIbHOTO
HCTOYHAKA — JKUBOTHOBONYECKOH (epMer. OTMEYatOTCA ONTHMAIBHBIE YCHOBMA M JUIA
BHYTPEHHHX II0TOKOB Qocdopa: BEICOKOE colepXaHHe coenuHeHumii ¢ochopa B
IIOBEPXHOCTHOM ¢Jioe ccamkoB (okono 1,5 % P2Os) u axTuBHas I'MAPOIHHAMHMKA BOX B
MENKOBOAHOM KOTIOBHHE 03¢pa. BomHad Macca XapakTepH3yeTcs MaKCHMaUIbHO BBICOKHMU
BenuuMHaMK Munepammamyu (407,3 Mr/i), opraHudeckoro Bemectsa (24,5 Mr/n), BaIoBoro
docdopa (0,78 mrP/n), BIIK;s (7,9 mr/n).

Crpykrypa ¥ ypoBeHb pa3BHTHA (HTOILTAHKTOHA 03. MEHO CBHAETENBCTBYIOT O BBICOKOM
06ecieyeHHOCTH NMTATeBHEIMY BelnecTBamy. Ha6mofaeTca poct BHIOBOTO pasHooGpasus
(c 50 B 1981r. mo 107 B 1994r.). B mepHon JieTHero MakCHMyMa B pasmﬂe TOZIBI
9MCNeHHOCTH U OHoMacca KoneGanHCL B npefenax: ot 25,4 MuH.KLL, 1 15,7 i/ — B 1991 r.
no 861,5 mmakw/n u 147,71/ — B 1992 T. 3Hauenns sTMX HokasaTernell HAXOIATCH B
33BHCHMOCTH OT CTPYKTYPBI JOMHHHPYIOIIETO KOMIUIEKCa, KOTOpas B OTAENbHEIS TOBI PE3KO
MEHAETCA M 3aBHCHT KaK OT HM3MEHEHHH NPHPOJHO-KINMATHYSCKHX YCHOBHM, TaK M OT
TUHAMUKH BHEINIHCH K BHYTpeHHEH OHOTCHHOH HArpy3KM, POJNb KOTOPHIX B Pa3BHTHH
{UTOIUIAHKTOHA MENKOBOAHBIX o3ep ocobeHHo Benmka. Ha Qome mnpeoGnapauus
cuHeseneHsrx  Bojopocnmedi  (Aphanizomenon flos-aquae, Aphanizomenon elenkinii,
Microcystis aeruginosa, Phormidium mucicola, Oscillatoria sp.) B mocmennue roms!
Ha0OAAN0Ch MAacCoBOE PpAa3BHTHE NHMATOMOBBIX, B HACTHOCTH (-Me€30CampoGHOro BHIa
Stephanodiscus hantzchii, xpumrroduroBex (p.Cryptomonas, Rhodomonas) u 3BriieHOBBIX
(Phacus sp.) Bogopocieit. Bee 310 roBoput 06 MHTEHCHHKAUMH TPOLEcca 3BTPOGUPOBAHUS
BOZIOEMA.

IIpu Bribope 06BEKTOB HOOBIMM CAIpOIENEBOro CHIPEI U paspaboTKe NPOeKTa HEOOXOMUMO
OpHHMMATh BO BHHMAHHE HCXONHBI Tpoduueckuil cratyc BomoeMma. CylIecTBYIOLIHeE
criocoOp! ¥ MeToIpl SKCKaBalMH HE MPHIOHEI, K NPHMEDY, AIi 03ep MaKpOOUTHOTO THIIA,
TIOCKONBKY AoObrya campomesneil B HEUX YXyNiDaeT SKONOTHMYECKMEe YCIOBMA H CHIDKAET
KauecTBo BOABL lIpEMepoM HEraTHBHOTO BIMSHHA JOOBYM Ha 9IKOCHCTEMY SBJIAETCH
MakpobuTHE BofoeM Bewep. B 3ToM o3epe oTMeHaroTCHd CYIIECTBEHHEBIE OTPHIATEIbHEIE
H3MEHEHA B QYHKIMOHHMPOBAHMM SKOCHCTEMBI: 001Nas MHHepanu3anus Bo3pocia B 1,5 pasa,
BEJIMHUHA BOJOPOJHOTO I0KasaTens aocTHriaa 9,70, KOHIEHTpalMa OPraHHIecKOro BemecTBa
10 MepMaHraHATHOH oOKucngemocTd — 32,3 mr/m, Bamosoro docdopa — 0,60 mrP/n.
Bospocia posb JOHHEIX OTJIOXKEHHEH B 3BTPO(QHPOBAHHH BOJ, IIOCKOJIBKY OCHOBHASA POJb B
¢opMUpPOBAHHY FHAPOXHMHIECKOTO PEXKHMA MPHHAICKUT [IOTOKY IHTATENbHBIX BELIECTB,
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HOCTYNAIOIMX B HPOHECCe B3IMYYHBAHHA NOHHBIX OTNOXCHHH. YcwieHue ancopbumn n
maddysun pocopa ABIIETCH Pe3yIBTATOM IPAKTHUSCKH TIOTHOTO YHIYTOMEHNS TIOIBOAHON
pactarensHocTH. B skocucTeme npomsomiio Hapymenue Ganamca docdopa, uro IIPUBENIO K
HaKOIUICHHIO €FO B BOXHOH Macce U BCIIBIIIKE Pa3sBATHA (HTOINIAHKTOHA.

Jlerom 1972 1., xorna cocrosHue cooOMEcTBa MIAHKTOHHBIX BOJOpOCie OEUIO THIHIHBIM
muA 3BTPOQHOTO BOJOEMA, UMCICHHOCT: M OHOMAcCA COCTABIAIM COOTBETCTBEHHO
30,0 mrxn/in, 12,0 r/M3, oKkon0 90 % UYHCIEHHOCTH HPHXOMWIOCh HA HOIO Microcystis
pulverea). C pawanmoM nofsruv campomens B 1991 r. KONMHEecTBO KIETOK BOZHOpOCHEi
yBemaauock B 38 pas, Guomacca — B 19 pas, 2 B HOCHEIYIOIINE FOXBI 3TH BEIHUHHEI CIIe
Gonee BO3POCAM ¥ HOCTHITM COOTBETCTBEHHO 4930,0 MIHLKWI 1 800,0 r/v’, [pu
3HAaYMTETIBHOM BHIOBOM pasHOoOpasuu (84 BuIa) HabMmomaeTcs OJHOBPEMEHHOE MAaCCOBOS
pasBuTHE pAXA CHHeseleHBIX Bopopocueii: M.pulverea, M.aeruginesa, Lyngbya contorta,
Coelosphaerium dubium. Ha nomo upencraeureneit sToro otmena npuxomures Gonee 85 %
YNCNEHHOCTH ¥ OMoMacesl hurormankToHa. O3epo nepenwio B TUnepTpoPHYIO CTaTHIO.

Crnemyer OTMETHTB, YTO 3KONOIMYECKYI0 ONACHOCTD I O3ep MPEICTABIOT BOXB!
orcToiHMKOB. B mponecce cymxm B HEX canponeneil HaOmomaeTcs yBenMYeHHE MHIPAIM
MaKpPOKOMIIOHEHTOB ¥ OMOreHHBIX BEHIECTB B OTCTOCHHBIC BOXBIL CaMbpIMHU TIOABIKHBIMU
SBILTOTCS coenuHeHus (ocdopa, CKOPOCTs MX MuUTpary Haubonee Boicoxas. KonnenTpanus
obmero ¢ocdopa B cTOUHEIX BOHAX, K IPHMEPY. NPEBEINAET TAKOBYIO B 03¢pHOil BOJE: B
o3.benkoe — B 6, B 03.Beuep — B 3, 3 o03.YUepsomoe — B 10 pa3. ComepxaHue
MaKpOKOMIIOHEHTOB B OTCTOMHBIX BOHAax Bo3pacTaeT B cpeameM Ha 10-25%. M3 srtoro
cIleffyeT, uT0 IPY HpOBEACHUM WOJIEBHIX H3BICKAaHMI W pa3paboTKe HpoexTa, HeOOXOMHIMO
IUIAHAPOBATH CHCTEMY OTBOJA OTCTOCHHBIX BON K3 moiell QuimbTpaiymi IS M3BATOrO
campomeyst 3a mpemensi BoxocOopa. IlocTymnenwe cTogHBIX BOA, OGOrameHHBIX
IDATATeNHHEIME BEIECTBAMY B BOZOSMEI HEIOITYCTHMO.

Hamuy mceiefoBans MOKa3aiu, 9ro Haubosee 5K0I0T06e30nacHBM ClIoco60M HKCKAaBaLHH
camponeielf ABJIAETCS THIPOMEXAHWSHPOBAHHBIA ¢ NPUMEHEHHEM 3JIEKTPOCHIOBBIX
yCTaHOBOK. JPPeKT BOCCTAHOBIEHHI — YNYWIICHHE KAdecTBa BOXEL, OTMEYAETCA B
aucTpodupix o3epax mpu Gompmmx (me Menee 50 %) ofmemax nHoOBIM W BCKPHITHH
MUHEpanbHBIX CIoeR capponeneii. OpTpodmposanve MHCTPOPHBIX O03€p IMPOTEKAET IO
MakpoduTHOMY THIY. B 03epax sBTpodHOTO THIA MpH ManbIX (7o 10 %) o6seMax U3BATOrO
CHIpbs HabmIofaeTCA Mpomecc ycwieHHs 38TpodupoBamus. 1A 0310pOBICHHS BOJIOSMOB
runeprpodHoro THIA HeoGxomMo m3bpATHE Gomee 50 % 3aNexu M NOKAMA3AIMA BHEITHUX
ucrourvkoB ¢ocdopa. Bricoxas CKOpPoCTs SBTpodMpOBaHMA OTMEYacTCd B MaKpPOQHTHBIX
BpozoeMax u obOycnoBileHa HapymieHHeM Oananca dochopa. Boxer ¢ moneii ¢pmisTpanmy
camporieneii, o6pasyiompecs B IPONecce €ro CYIIKH, Bo m3bexanue 3BTpodmpoBanHus
Heo0X0MMMO OTBOJMTE 33 IPENeis] BOZOCOopoB o3ep.

PaspaGoTanpas SMIMpHYeCKas MOJENE [O3BOIIZET [IPOrHO3HPOBaTh TPOMHMYECKHH CTaTyC
03epHBIX BOMOEMOB IIOCHE H3MEHEHMA HX MOPGOMETPHYCCKHMX IIapaMETpOB BCNSICTBUES
noGhrH camponeseil. YeTaHoBIeHO, Uro Haubonee uihOPMATHBHEIM NOKa3aTeIeM ABIACTCH
mpo3pagHocTh N0 gucky Cexxu. IlpozpadHocTh HMMeeT Xopomme CBA3H € TaKHMH
OMOTHYECKHMH ¥ 5A2QuYecKMMH IIOKa3aTeJlIMH Kak, OuoMacca W 9HCIIEHHOCTh
uTOIIIAHKTOHa, COHepKanue opraummueckoro semectsa (Pomanos B.II., Boiixosa C.A.,
Bexnoseny ['I'., Jlemxosma JLE., Menemxo M.A., 1988). Ilpospaunocts mmeer Taxxe
TeCHBIE CBA3H ¢ aOHOTHYECKMMHM IMOKA3aTCIAMH: IIyOMHON MaKCHMAIBHOH U cpemHel,
yAENbHON BOXOOOMEHHOCTHIO, KO3((UIHEHTOM €MKOCTH, NOKa3aTe/IiMH INTyOHHHOCTH,
SIIMMHHOHA H (OPMBI KOTIOBHHEL, KO3((HUIMEHTOM CpemHero yKioHa. B KadecTse
OCHOBHOIO KOMIUIEKCHOTO MOP(OMETPHYECKOTo mapaMerpa B HACTOMIMEH SMImMpHYecKOi
MOJENH oIlpenencH nokasarens S (Jxymxo O.®., Mimrep b., Pomanos B.IL., 1988,
Romanov V.P., Muller B.,1991)
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Hcxons w3 NpuBeIeHHOM (opMyisl, NO3BOLTOMEH PacCUNTATh ITOKA3aTeNs SIIHMHHOHA,
MOYKHO YCTAHOBHMTH 3HAYCHMS NPO3PAYHOCTH BOIBL B 03€pe. OTa BEJMYMHA YIPOTHO3HOH
HPO3PaYHOCTH OTy9IIa Ha3sBaHHe "HOTCHIHATEHOH NPO3paIHOCTH" .

TIporrosa TpodHYecKOro COCTOSHHS O3€PHBIX BOJOEMOB B YCIOBHMAX M3MCHCHHA HX

MOpP(OMETPIIECKHX NTAPaMETPOB OCYLIECTBILIETCA II0 CleAyIoIel cxeMe:
1) Ha HepBOM 5Talle IPOH3BOMTCA IKCTIEPTHAS OLICHKA TPOPUIECKOTO COTOFHMA BOLOEMA;

2) onpeneIIOTC BEIHMYMHB H3MEHCHUH MOp(OMETPUYECKHX apameTpos (TUIOINaab 03epa,
IIyGHHEI MaKCHMasbHat H CpefHAL, 00beM BOAHOH MAcCHl M ap.), HeoOXonuMEle IiA
pacdeTOB 3HAYEHM TI0KA3ATeN SITWIMHHOHA S; BHOBb 06Da3yeMoro BoKoeMa,

3) TIPOM3IBOJATCA PACIECThI IIOKA3ATENA SNUJIMMHYOHA S¢ COrJIaCHO CTATHCTHYCCKHM MOIEIIIM,

4) TpOM3BOZATCH DACUeTHl BEJHYHMHBI "IOTCHIMANBHOA . MPO3pavHOCTH"  COTIIACHO

PETPECCHOBABIM MOACTIAM;

5) COCTARIAETCS HPOTHO3 TPOYHUSCKOr0 COCTOAHEA 03€PHOTO BOLOEMA TOC/Ie H3MEHEHHA er0
MOphOMETPIYECKHX [APaMETPOB, COTTIACHO PErPECCHOHHEIM MONETLAM.
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VIENOTAS VIDES AIZSARDZIBAS VADIBAS SISTEMAS 1ZVEIDE

A ROSKA, A.JJAUNZEME
Vides valsts inspekcija,
Ripniecibas iela 25, Riga, Latvija, LV — 1877
T.: 7325091, F.: 7243077

Latvija vides aizsardzibas joma ir izstradata virkne tiesibu aktu un normativo
dokumentu, tomér joprojam nav izstradats vienots mehanisms $o dokumentu izpildes
nodroSinaSanai uz vietdm un it sevi§ki ripniecibas un lauksaimniecibas uzpémumos.

Jau 1995.gada tika izstradats un apstiprinats "Vides aizsardzibas politikas plans
Latvijai", kura formuleti miisu vides aizsardzibas politikas merki un uzskaititi principi, uz
kuriem $ai politikai jabalstas, ki ari lidzekli, ar kuriem ta ievieSama.

Lai veiktu savas darbibas saskapa ar "Vides aizsardzibas politikas planu Latvijai"
un istenotu tajd izvirzitos uzdevumus, katram uvzpEmumam ir jaizstradd savs vides
politikas plans pietiekoSi ilgam laika periodam, janosprau? vadlinijas izvirzito vides
aizsardzibas mérku sasniegSanai, ka ar jaizstrada ricibas programma, ja ne vides stavokla
uzlabo$anai, tad vismaz ta saglabasanai.

So mérki vislabak varétu sasniegt, ieviefot starptautisko standartu ISO 14001, ka
ari Eiropas Savienibas akceptéto vides menedZmenta sistémas aprakstu.

ISO 14001 ir standarts par vides parvaldibu, ko Eiropas standartizacijas komiteja
apstiprindjusi 1996.gada 21.augusti. Sim standartam kop§ ta apstiprinaSanas vienmér ir
bijusi nozimiga loma, lai veicindtu riipniecibas uzpémumus un citas organizacijas
darboties un attistities videi draudzigi veida.

Svarigi atzimét, ka vides parvaldibas sistéma ir process, kas nebeidzas kaut kada
noteiktd uzpémuma attistibas stadija, tas nepartraukti mainas un attistds vienlaicigi ar
uzpémumu.

Pirms uzpémums uzsak darbu pie ISO 14001 standarta ievieSanas, ir jisastada
sakotngjais vides parskats. Izstradajot pérskatu, uzmaniba galvenokart japiever§
sekojosiem aspektiem:

e vides aizsardzibas liknmdoSanas prasibas,
e darbibu un produkcijas veidu noteikSana, kuri tiesi vai netiesi atstdj ietekmi uz vidi,
¢ patreizgjo vides parvaldibas pasakumu izvertéjums.

Parskatu var izstradat uzp@muma darbinieki, vai arf pieaicinatie eksperti.
Parskatam jasniedz plaSs raksturojums par visa uzpémuma darbibu, un tas ir pamats, lai
apspriestu vides aizsardzibas darbu uznémuma nakotné.

Svarigi ir noteikt uzpémuma darbiba tos posmus jeb vajas vietas, kur ietekme uz
vidi ir vislielakd. Daudziem uzpémumiem biitiska probléma vides parskata sastadiana ir
zinaSanu trikkums par to, ka raZoSanas process un sarazota produkcija ietekmé vidi.
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Parskata biitu vElams ietvert sekojoSus jautdjumus:
uzpémuma struktiira, izvietojums un veikto vides aizsardzibas pasakumu apraksts;
uznémuma juridiskais statuss, paklauSanas vides aizsardzibas likumdoSanas prasibam;
fidens un gaisa piesarpojuma avoti un zindmie piesarpojuma apjomi;
radito atkritumu veidi un apjomi, to izvietojums, parstrades iespgjas;
izlietoto izejmateridlu veidi un apjomi;
izmantotas energijas veidi un apjomi;
uzpémuma izmantotas kimiskds vielas, to veidi un apjomi;
darba aizsardzibas normu ievero§ana (troksnis w.c.).

K4 jau ieprieks mingts, sekmigai vides aizsardzibas darba veikianai svarigs solis
ir uzpemuma vides politikas izstrdde. To nosaka uzne€muma administracija augstakaja
limeni, un tai ir jablt saskana ar valsts vides politiku. Vides politika nosaka uzpémuma

darbibas vispargjos virzienus un principus.
Uzpémuma vadiba apstiprina uzpémuma vides politiku un apgemas nodro§inat, lai

ta:
e atbilstu uzpdmuma darbibas, produkcijas vai pakalpojumu veidam, mérogam un

ietekmei uz vidi;

e ietvertu saistibas veikt ilgsto§u vides stavokla uzlabojumu un piesarnojuma novér§anu;
izskatitu iespé€jas jaunu videi draudzigu tehnologiju ievieSani;

ietvertu saistibas ieverot atbilstoSos vides aizsardzibas normativos aktus, ka arT citas
prasibas, kuras tiek uzstaditas uzp€mumam;

veidotu shému vides mérku un uzdevumu noteikSanai un parbaudei;

tiktu dokumentéta, ieviesta un realizéta, ka ari novadita lidz visiem darbiniekiem;

biitu pieejama plasai sabiedribai;

garant€tu nepartrauktu ilgstosu vzpémuma darbibas uzlaboSanu.

Uzgémuma vides politika ir svarigakais elements uzpémuma t€la veido$and
attieciba pret apkartgjo vidi. ST iemesla d&] uzpémumi bie¥i vien priek3roku dod 7sai un
kodoligai politikai, kas ir uzskatama, skaidra un viegli uztverama.

Saja piemara var redzet Tsu un konkrétu vides politikas planu.

Mes apnemamies

uzlabot darbibu,

s cenioties sasniegt pasaules klases standartus,

o pakjauties esoSajai vides aizsardzibas likumdoSanai,

o meklét lidzekjus, lai nepartraukti uzlabotu misu darbu vides aizsardzibd,

o piedalities jaunu standartu izstradasana;

minimizet ietekmi,

e cenfoties arvien vairdk samazingt kaitigo/nevélamo ietekmi uz vidi,

o darbojoties, lai nepielautu negadijumus, kas var ietekmeét vides kvalitati, un
nekavéjoties reagéjot, ja 1adi atgadas,

e qtlasit, apieties un izmantot produkciju un izejvielas atbilsto§i vides prasibam;

uzturét sakarus,

o plasi konsultéjoties, lai noteiktu sabiedribas velmes,

o publicet miisu politikas planu, mérkus un pasakumus,

o ar programmu palidzibu, kas piesaista piegadatajus un partnerus misu vides

e @ e ¢

merkiem,

samazindt patériny,

e reciklizéjot un atkal izmantojot izejvielas, kad vien tas ir ekonomiski pamatojams un
iespéjams,
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e samazinot radito atkritumu opjomu un izejvielu patéripu visos miisu darbibas
aspeltos.

Lai uzpé@muma izveidotu vides parvaldibas sistému, svarigi ir parrunat un izlemt,
kas uzn&muma atbildés par vides problémam. Standarts ISO 14001 nosaka, ka uzgpémuma
vadibai janodroSina resursi, kas ir biitiski vides parvaldibas sistémas ievieSanai un
kontrolei. Uzp&muma vadibai janozimé specials parstavis, kuram neatkarigi no pargjiem
pienakumiem ir jabiit pilnvaram, lai nodro§inatu, ka vides parvaldibas sistémas prasibas
tiek ieviestas un realiz8tas atbilstoi paredzétajam. Te ietilpst ari piendkums zinot vadibai
par vides parvaldibas darba izpildi.

Pasaules praksé liclos uzpémumos parasti ir speciila struktiirvieniba, kas
nodarbojas ar vides, veselibas aizsardzibas un darba dro$ibas problémam. T2 parasti
realiz€ ari vides parvaldibas sistému. Mazos uzpémumos nav nepiecieSams radit specialu
vides aizsardzibas strukttiru. Parasti raZoSanas iecirkna vaditajs vai arT kads cits, kas ir
atbildigs par vides aizsardzibas probléemam, uzpemas vides parvaldibas sistémas
koordinatora pienakumus.

Jebkurd gadijumi uznémuma jabut vismaz vienai personai, kas ir apmacita, ka
vides parvaldibas sistéma darbojas un ka to ieviest.

Ir japem ve&ra, ka vides parvaldibas sistémas ievieSana prasa lielus finansialus
ieguldijumus, kuru atghi§ana ir iesp&jama tikai p&c vairakiem gadiem. Vides parvaldibas
sistémas pilnigai ievieSanai nepiecie$ami aptuveni viens {idz divi gadi.

NakoSais uznémuma uzdevums ir precizak defingt, ki tas ieviesis vides politikas
planu:

e jasastida saraksts par likumdoSanas prasibam attiecibd uz uzpémuma vides
aizsardzibas pasdkumiem;

o jadefing vides aizsardzibas aspekti attieciba uz uzpémuma darbibu;

¢ no augstak minétajiem vides aspektiem jasastdda nozimigako aspektu saraksts, ietverot
tos, kam galvena ietekme uz vidi;

¢ janosaka vides aizsardzibas mérki un uzdevumi;

e jaizveido vides parvaldibas programma.

Uzpemumam jazina, kadas likumdoSanas prasibas skar uvzpémuma darbibu un
japarzina atbilsto§a likumdoSana. Nepietiek apgalvot, ka “més ievérojam likumu”, bet
javar noradit, kur§ likuma pants tiesi skar ta darbibu. Uzgémums nedrikst nongkt konflikta
situdcija ar normativajiem tiesibu aktiem.

Ir japarzina, kurus ta darbibas, produkcijas un pakalpojumu vides aspektus tas var
kontrolét un attieciba uz kuriem tas biis iespgjams nakotns. Tadgjadi biis iespé&jams
noteikt, kuriem no aspektiem biis nozimiga ietekme uz vidi. Vides aspektu noteikSana ir
ilgsto§s process, kas nosaka iepriek§€jo, patreiz€jo un potencialo uzg@muma darbibas
ietekmi uz vidi.

Vides aspektu noteikSanu un ar to saistitas ietekmes uz vidi izvertéSanas procesu
var veikt sekojosi:

e atlasa darbibu, produktu vai pakalpojumu veidu;

¢ nosaka darbibas, produkta vai pakalpojuma vides aspektus;
e nosaka vides aspektu ietekmi uz vidi;

e izverte, vai konkr&tais vides aspekts ir nozimigs.

Praktiski to veic, izskatot uzpémuma darbu un atzimé&jot visus darbibas virzienus,
pieméram, energijas raZoSana, transports, kancelejas darbi, vadiba, uzglaba¥ana un
raZoSana. [zvelas vienu no Siem virzieniem un sak ar vides aspektu un to ietekmes vz vidi
noteikSanu. P&c tam izverts, kuri aspekti uzskatami par nozimigakajiem. Ir janem véra:

e ietekmes mérogs un smagums;
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o ietekmes varbiitiba un ilgums.

Veicot izvertésanu, ir jaapsver:

s potenciala iesp&ja nonakt likumdoSanas iedarbibas sféra;

e ietekmes samazinaganas griitibas un izmainu izmaksas;

e ietekme uz uzpémuma tirgus attiecibim un uznémuma t€lu sabiedribas acis.

Palidzibu izvertéSanas veiksana var sniegt neatkariga ekspertize vai ari kiada vides
konsultantu grupa.

Izdalitie nozimigdkie aspekti japem veérd, nosakot uzpémuma mérkus un
uzdevumus, un tie jaiestrada vides parvaldibas programma.

ISO standarts nosaka, ka uzpgmumam javeic vides meérku un uzdevumu
dokumentacija. Kad tiek nosprausti parskata mérki un uzdevumi, jaapsver vides politikas,
likumdoSanas un citas prasibas, ka ari augstdk mingtie nozimigakie vides aspekti,
tehnologijas izvéle, finansialas darbibas un tirgus prasibas.

Katram mérkim ir janosaka vides uzdevumi. Tos var izmantot par pamatu vides
pasdkumu izvertéSanas sistémai un sniegt informaciju par vides parvaldibas sasniegtajiem
rezultatiem.

Vides parvaldibas programmai jaatbilst visiem uzgp&muma noteiktajiem mérkiem
un uzdevumiem. Programmai jabiit integr&tai uzp@muma stratégiskaja plana. Vides
parvaldibas programma jabiit ietvertam laika sadalfjumam, resursiem un atbildigajiem par
mérku un uzdevumu izpildi.

Daudzos gadijumos ieteicams izstradat ka ilgtermina, ta arl Tstermipa vides
programmas. ligtermipa programmas ir visparigikas un aptver visus meérkus un var tikt
izmantotas ilgaku laika periodu. Istermiga programmas ir detaliz&tas un norada, kadas
darbibas notiks gada laika, ka ari sagaidamos rezultatus. Programumas biezi japarskata un
jaatjauno.

ISO standarts nosaka, ka vznémumam jaizstrada un javeic pasakumi, lai veiktu to
savu darbibu, kuras var ietekmét vidi, galveno raksturojo$o lielumu monitoringu.
Monitoringa rezultdti ir jaizmanto regularai savas darbibas atbilstibas noteikSanai
attiecTgajai vides likumdosanai un saviem nospraustajiem mérkiem.

K& monitorings Seit ir jasaprot gan fizikalo parametru monitorings, izmantojot
dazadas instrumentdlas metodes, gan ari datu vakSana, iegiistot statistisku parskatu par
esofiem raditajiem.

Datu vak8anu veic, nosakot:
o iidens un energijas paterinu;

e razoSana izlietoto izejvielu daudzumu;

s ckspluatacijai izmantotas kimiskas vielas utt.

Fizikalo parametru monitorings ir:

¢ gaisa un idens piesarpojuma koncentracijas noteikSana;
e trokSpa limepa monitorings;

e iemperatiiras monitorings.

Uzpémuma vadiba parasti ievie§ monitoringa sistému, kas piemérota uzndmuma
darbibai, lai atvieglotu 18mumu piepemSanu. Vides ajzsardzibas un uzp8muma darbibas
efektivitates palielindSana vienmér pamatojas uz atbilsto§u darbibas monitoringu. Sp&ja
interpretet monitoringa rezultdtus ir diezgan sareZgits process. Monitoringa rezultdtu
labakais atspogulosanas veids ir izmantojot grafisko metodi.

Svarigakie vides monitoringa izveides soli ir $adi: v
e noskaidrot mérkos un uzdevumos, kadiem parametriem nepiecieSams vai v&lams
monitorings;
¢ piegemt lémumu, ka tiks realizéts monitorings;
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¢ nmnolemt, cik bieZi nepiecieSami monitoringa dati, un nozimét atbildigo par ta
realiz€Sanu;

o izlemt, kurd struktiirvieniba tiks prezentéti monitoringd iegitie parametri, un kada
veida tas tiks darits;

e izstradat kartibu, lai uzturStu nemainigu monitoringa kvalitati un veiktu rezultatu
sistematisku registru.

Monitoringam ir jabat tik bieZam, lai uzpémums varétu izvertet at¥kiribu da¥ados
darbibas posmos,

No vides aizsardzibas pasikumu viedok]a svarigi ir atrast attiecibu starp ra¥o3anas
apjomu un piesarpojumu, pieméram, biitu ieteicams aprékinat nedslas energijas patérinu
uz vienu sarazoto produkcijas vienibu.

Uzp@mumam jaizstrada kartiba, lai identificétu un uzturétu vides stavokla
registraciju. Jaizstrada noteikta kartiba visas parvaldibas sistémas modernizé$anai. Parasti
uzlaboSanas pas@kumi tiek veikti vienreiz gada saskapa ar parvaldibas apskatu.
Uzpémuma vadibai japarskata visa vides parvaldibas sistéma, lai nodrofindtu tis
nepartrauktu efektivitati. Parskatam jaatspogulo vides politikas, mérku un citu parvaldibas
sistémas elementu mainas nepieciesamibu, kam atbilsto§i jabtit dokumentétam.

Javeic bieZi auditi, lai noteiktu, vai vides parvaldibas sistéma atbilst vai neatbilst
planotajai programmai un vai ta atbilstosi ieviesta un realizéta. Uzggmumam jarada pasam
sava vides audité$anas programma.

TLai veicindtu sabiediibas akilvu iesaistiSanos vides problému risin3jumos, ir
janodro§ina katra konkréta darbinieka apgade ar plasu informaciju par pasakumiem, kadi
javeic uzpémumai, lai uzlabotu vides kvalitati, un jainformeé cilveki par vigu lidzdalibu
vides problému risinasana.

TevieSot vides aizsardzibas standartus, tiks garant@ts vides stavokla uzlabojums
ilgstosa laika periodd un lidz ar to aif cilvéku dzives vides uzlabojums, kas samazinds
iespEjamo risku sabiedribai un katram individam, laus prognozet iesp&amos riska avotus
un izstradat aizsardzibas koncepciju pret potencialo risku.

Vienlaicigi tiktu aizsargati Latvijas patérdtdji un apkart&ja vide no bistamu
produktu un pakalpojumu ietekmes, ki arT veicinta starptautiskas tirdzniecibas attistiba,
tirdzniecibas ligumu slégfana starp atseviSkiem ekonomiskajiem blokiem un Latvijas
uzpémumu ieklau§anas starptautiskajd tirgt.

V3MEHEHUS ®UTOIIAHKTOHA BOXOEMA-OXJIATUTEJIA
JYKOMCKOMU TIC

*CAMOWIEHKO B.M., BEXKHOBEIIT'.T'.
Bemopycckuii rocynapCTBeHHBI YHUBEPCHTET, Teorpadpuyeckuii haKkyusTer,
HayqHO-MCCIeIOBATeNbCKas IaGopaTOpHs MOHUTOPHHTA BOMHEIX PECYPCOB
* yn. T'omy6esa 28 — 224, Muncx, 220116, Benopycs
T.: 2264885

Ilpn npoBeneHuH 3KONOTHYECKOTO MOHUTOPUHTA BONHBIX 9KOCHCTEM BajKHOE
MECTO 3aHMMAaeT UCCHeA0BaHue co00MeCTBa INIAHKTOHHEIX Bogopociell. OUTOIIaHKTOH,
ABJAACH HAYAIBHBEIM 3BE€HOM TpodHyYecKoil e BOmOeMa, NEPBRIM OTKIMKaercd Ha
HU3MEHEHME YCIOBHI oOuraums. Peakuus HWTOIUIAHKTOHA BBIPRKACTCS B H3MCHECHUH
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BHUIOBOrO COCTaBa BOJOPOCHEH, XapaKTepa Ce30HHOM CYKIEeCHH ¥ B W3MEHEHHH
KOJHMYESCTBEHHBIX XapaKTePHUCTHK.

HHrepec kK H3y4eHMIO 9KOCHCTeMBI 03epa JIykoMckoe 06YCIOBIIeH MHTEHCUBHBIM
KM DPasHOIUIAHOBKIM HCIIOJIB30BAHMEM €ro B XO3S4HCTBEHHOM NEATENBHOCTH: ¢ 1969 1.
SBJISETCS  BOMOEMOM-OXJIAZHUTENleM KpyNHeHmed B pecnyOnmKe 3IeKTPOCTAHIIH,
HMCTOYHHMKOM BOJOCHAOXKEHHUS PHIOONMTOMHAKA; 5TO [eHHEHIIE pPHIGONPOMBICIOBEIN
BOJZIOEM, KOTOPBIH MHTCHCHBHO HCIONB3YEeTCH B LE/IX PeKpealyiyl ¥ O3TOPOBIEHUS; HO
HEIABHEro BpeMedd Ha cOpocHoM KaHaye TOC (YHKIMOHHPOBATIO CaKOBOE XO3SHCTBO.
Kpome amTponorennoro, MomHsmM (GaxTopoM BO3HEHCTBUSI Ha BCE 3BEHBS SKOCHCTEMBI
BOJIOEMa SIBWIIOCH BCeneHHWe B Hauayle 70-X roloB MOJUTFOCKa-(MIBTPATOpa JpeiCCeHbl
(JLrxnosma u ap., 1981). C 1972 rona, Bckope mocne mycka TOC, Ha Bomoeme BemyTcs
THAPOIKOJIOTHIECKUE MCCIIEIOBAHMA, KOTOphIE IIO3BOJIUIM BBHIABUTH BIIATHHE STHX
¢axTopoB Ha GYHKIIHMOHHAPOBAHHE OTICITBHBIX 3BEHBER H SKocucTeMs! B uetoM (KapaTaes,
1983; Mmurpaxosuy, 1983; Bexuosen, Camoiinenxo, 1995). Beuio ycrasoOBIE€HO, 9TO
[pouece AHTPOIIOTEHHOIO SBTPOGUPOBAHMS, YCHWIMBLUIMMCH ITOCIIE BBOAA B AEHCTBHE
Jlykomckoli TOC, OpI1 Ha Kakoe-TO BpeMs 3aMeIeH, W JaXe HabOHaIoCch
JIe3BTpohHpoOBaHIe BONOEMa TION BIMSHIEM PUIIBTPALMOBHOHN NeATEeNBHOCTH IPeHCCEHBI,
MaKCHMyM pasBUTHs IOIYJIAIUH KOTOpoH mpmimerncs Ha koHen 1970 — wagano 1980-x
ronoB (JIaxuaoBud u 1p., 1987).

Tlepsoie ceemerns o6 anerodiope ozepa Jiykomckoe otHOcaTea K 1930-M romam
(Axmmona, 1936, 1940 }, ¢ 1972 ropa, nocne mycka TOC, m3yduenue (PUTOILUIZHKTOHA
HOCHT HOBOJIFHO ITOCTOSHHBL XapakTep. Beero 3a Bech NEPHOH MCCISIOBAHNT B BOOEME
obHapyxkero 278 TakcoHOB Boxopocieli. Bupmosoe pasHooOpasme 3aKOHOMEPHO
pospactaiio ot 61 (1930-e roxmer) mo 109 (1989 r.) BunoB 3a cyer mpencTaBUTENEH BCEX
oTrenoB. B mocnenHee mecaTHneTHe Ha (OHE YCHICHWA mHpollecca 3BTPOQHPOBAHHA
HaMETWIOCH HEKOTOPOe CHIDKCHME KOIHUecTBa BUNOB — B 1992 r. 3apeructpuposaso 94
TakcoHa. IToCTOSHHO HAWOONBINNM YHCIOM TAKCOHOB OBUIM IPEACTABIICHB! 3€JICHBIC M
IMaTOMOBBIE BOJIOPOCIH, Ha OO KOTOPHIX B HacTosdinee BpeMs mpuxoautci no 34 %
obmero xompdectsa BUAOB. Cpemu 3elieHBIX IIpeoOiIafaloT XJIOPOKOKKOBEIE, Hambonee
THINYHBIME SBIMIOTCA IIpeAcTaBuTeny pomoB Scenedesmus, Pediastrum, Oocystis,
Coelastrum, a Take Schroederia setigera, Coenocystis planktonica. 3HauuTeNBHO
pasHooOpas3Hee CTald BOJBBOKCOBBIE, a JISCMUIMEBBIE BOZOpocHy, KoTopele B 1930-¢
TOJBI Pa3BHBANIHCH B 3aMETHBIX KOJIYECTBAX, 0COOSHHO Staurastrum sp., yTPaTHIN CBOE
3HAYCHME, YTO MOXET OBITH Pe3yNBTATOM YBEIMHEHUI MuHepanusarmu Bonsl. HecmoTps
Ha Oonbmioe BUIOBOe pasHooOpasme, 3€NCHBIE BOJAOPOCHH OOBIYHO HE HIOCTHTalOT
BBICOKOM UMCIEHHOCTH, 3a WCKIIOYeHHeM BombBokcoBeIx (pox Chlamydomonas),
KOTOpBIE UAcTO B Macce pa3BHBAIOTCA B paHHE-BECEHHUH IepHON, 3aHMMAA
JOMHHHPYIOINEE TOTI0KEHHE,

JinaToMoBEle BOXOPOCIH Ha MPOTXKEHMH BCETO IEPUOAA HCCIESHOBAHUA HIPAy
BaXKHYFO POJIb B puTOIUIAHKTOHE 03. JIykoMckoe. B HacTosmiee BpeMs OHM NIPENCTaBIECHBI
KaK HCTMHHO IJAHKTOHHBIMH IIEHTPWYCCKMME BOZOPOCIAMY, THIHYHBIMH UL
Me30TpO(HEX U c1ab0sBTPOYHEIX 03€p, TAK M JMTOPATLHBIME ¥ ILIAHKTOOCHTHYECKIMU
OpraHM3MAMH; KMEHHO 33 CYeT NOCTeNHMX YBENMUMIIOCh BUIOBOE pPasHooGpasue
muatomeill B mocmemume 20 ner. PassuBasck B BOIOEMe B Te4YEeHWe BCEro roja,
NpeACTABUTENM OTOr0 OT/AENAa BECHOH, B Havyale JeTa H OCCHBIO 3aHMMAIOT
XOMEHEpYIomee monoxenre. B 1930-e rozsr jieToM B QUTOIVIAHKTOHG JOMHHHMPOBANH,
HapALy © CHEe3eNeHsIMY, nuaToMoBple Aulacosira granulata, Tabellaria fenestrata,
Fragilaria crotonensis. B jieTHeM IJIaHKTOHE UX POnb ObIia JOCTATOMHO BEICOKA BIUIOTE [0
nagana 1980-X TojoB, KOra B Macce passupamuch Asterionella formosa, Asterionella
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gracillima, F. crotonensis. B mocnenyromemM AuaToMer yCTyIMIA IIABEHCTBYIONLYIO POTIb
CHHE3EJIEHBIM BOJOPOCIIM.

B nocnepmue gRa HeCATINCTHS 3HAYMTENBHO PACHIMPHIICH BHJIOBOH COCTAB
CHHE3EIICHBIX 3a CueT IHOABJICHUs MeNKuX (opM m3 pormoB Merismopedia, Gloeocapsa,
Aphonothece, Phormidium, ofHako B paspsx MacCoBBIX OHH, KakK HPaBHIIO, HE BXOIAT.
MaxcuMym BereTanyy CHHE3EICHBIX Bopopocieil B 03.JIykoMCKoe, KaK U B BOJOEeMax ¢
ECTECTBCHHBIM TEMIIEPATYPHBIM PEXMMOM, IPHXONMICH Ha TEIUIOE BpeMsa ToJa;
HabmozaeTca ITOCTeNICHHOE YCHIIGHHE VX 3HAYEHMA B HOCHENHME Ba AECATHICTHI. B
pasHbie rOAbI B IJIAHKTOHE IIpeoOnanany pa3iudabie BUIBL, 9ame APYrux — Microcystis
aeruginosa 1 Microcystis pulverea, KOTOpEle JOMUHHDYIOT B JIETHEM (PUTOIUIAHKTOHE M B
HACTOSIIEe BPeMi.

B nepsrix paborax, MOCBANIEHHBIX PUTOITAHKTOHY 03.JIyKOMCKOT0, IPAKTHIECKH
OTCYTCTBYET YNOMHHAHHE O TaKMX OTAENax BoAopociell Kak KpHUTO(QHUTOBBIE H
30JIOTHCTRIE, CPEM KOTOPHIX MHOTO MENKMX MOABMHBIX Gopm (Axumona, 1936, 1940).
Hcrmonssyemass B TO BpeMs MeTOAHKA KOHIIGHTpamMed Tpo6 ¢ OpUMEeHeHHeM
«IpEIBapUTENEHBIX» (HIETPOB, OYEBHIHO, He IO3BOJIANA YUUTHIBATE 3TH OPraHHM3MBL
Mexny TeM, IpeACTaBUTeINH STHX OTAEIOB, OCOOCHHO KPUIITOMOHAIBL, HIPAIOT 3aMETHYIO
pone B coobmiectBe. THNUYHBIM MPEACTaBATENEM KPUITODUTOBBIX  SBIIAETCA
Rhodomonas pusilla, xoTopsiii o6pasyeT BEICOKYIO UHCICHHOCTh Ha HPOTSKEHHH BCEro
BETETALIMOHHOTO CE30HA; B IEPHOI BECEHHETO MAaKCHMyMa OH IPAKTHIECKH IOCTOSHHO
BXOMUT B COCTAB NOMMHUPYIOINETO KOMIUIEKCA; 8 B MIOHE, KOTHa UHCIEHHOCTH APYTHX
BOHOpOCHEH pe3Ko IIafaeT IIoCie BECCHHEI'0 MAaKCHUMyMa, OH 4acTO CTaHOBHTICSH
eIMHCTBEHHBIM JOMUHAHTOM.

IMpenicraBuTens quHOGUTOBEIX Bomopoched Ceratium hirundinella 8 1930-e rogsr
Obul ONHMM W3 [OMMHAHTOB JIETHETO IUIAHKTOHA. OJTOT BHI ABISETCS XOPOIIHM
wHpKaropoM 3BTpoduposarms (Tpudorora, 1990). Oxnako, B HOCTEAHHE ACCITUICTHA,
KOTr/a 9BTPOQUPOBaHNE BOXOEMa YCHIIMBACTCH, €10 YHCIEHHOCTH IIOCTOSHHO CHIDKAETCH.
Ilo MHEHHIO HEKOTOpPBIX HCCJIeNoBaTeneil NN pa3sBHIMA 3ToH Bomopoci Ooxbmioe
3HAUEHHE MMeeT BOJOOOMEH; KaK IpaBHjIO LepaTHyM NpPemloYnTaeT MEHee HPOTOYHEHIE
somoems! (Heaney et al., 1988). Ilocne mycka TOC mpomzomno peskoe yBeIHHCHHE
BHYTPEHHETO BOHOOOMEHa O3epa 3a CHeT YBEJMYSHHS THAPaBIMYECKOHN HArpy3ku IOX
BugHueM paGorsl arperatoB TOC (Jlixmosmu m ap., 1987). Bosmoxso a10T daxrop
OKa3bIBaeT OpeeNieHHOe BIIHSHNUE Ha Pa3BUTHE JAaHHOIO BuAa B o3.JIykoMckoe.

XapakTepHOH d9eproil cooOmecrTsa IUIAHKTOHHBIX BOAOpOCIEH BomoeMa-
OXJIAUTENIA SBJIIETCS YBEJHYEHHe BHUIOBOro pasHooOpasua 3onoructhiX. Ilo mamnemM
HEepBBIX HCCIEZIOBaHUE B HeOONBIIMX KONWYECTBAX BeTpedasics Jimmb Dinobryin
sertularia. B HacTosmiee BpeMa B 03epe HacyuTeIBaeTCA 23 Buga xpu3omoHaz. [loasnenue
B IOCIEeNHME TOXBl MEIKOKIeTOUHBIX ¢opM m3 pomoB Chrysococcus, Stenokalyx,
Kephyrion cBumeTenscIByeT 00 YCHJICHHH SBTPOQHMPOBAHHMA M 3arpA3HEHNA BOJOEMA.
Ipencrasurenyi 5TOr0 OTAeNa OOBMHO HE pa3BHBAIOTCA B OONBINMX KOMMYECTBAX,
HAuOOJBINAY MX YHCICHHOCTh IIPHUYpOYCHA K Maro-MioHIO. Vi3 8§ BHIOB 3BIVICHOBEIX HH
OIMH HE Pa3BUBACTCA B MaCCOBOM KOIMIECTBE.

Xom ce30HHON IUHAMHKY C0OOINEcTBa (QUTOIUIAHKTOHA BOJOEMa-OXJIaOUTENIT
HMMEET 9epThI, XapakTepHBIE I BOJOEMOB ¢ €CTECTBEHHBIM TEMIEPATYPHBIM PEXIMOM —
Ha0OaeTCs JIBa MaKCHMyMa YHCIIGHHOCTH M OHOMAcChl — BECCHHMM U JIETHE-OCCHHHM.
Wuornma ormedaercs JBa BECCHHHMX WJM fBa JIETHWX NuKa. BeceHHWI MaKCHMyM B
03.JIyKOMCKOe MOXeT HabmonaeTcs ¢ CepeiHEI allpelis II0 CepeqrHy Mad. B 3ToT Hepuon
OGBIMHO MHTEHCHBHO BETeTHPYIOT XOJIOZOMOOHBEIC AUATOMOBEIE BOZOPOCIH, B KAYECTBE
CyONOMMHAHTOB  BBICTYNAIOT KpunTOMOHamsl. CpelHeMHOTONCTHAA  UMCICHHOCTH
IuaToMed B nepHol BECEHHET0 MakcHMyMa coctaBiiuia 8,8 mna.xi/n. B mepBoit nexane
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mast 1987 r. pabmoytanca BTOpoH BeCeHHHH MAKCHMYM, KOTODEIA 65T BEINIE aHpPehCKOTO
H XapaKTEePH30BAJICA BCIBINKOM pa3sBUTHA 3eeHoM Bogopocis Chlamydomonas sp. (18,4
MIITH.KJI/JT). UBCIIeHHOCTE Beero ImiaHKToHa 6suta Gonee 20 Mam. K171, Guomacca —9,1 r/m3.
K KoHIy Mas Hoce 1HKa JUaTOMOBEIX OOEIHO HACTYIIAET KOPOTKHIL LIEPHON MAccoBOM
BereTaluy KpunTouTOBELX, Jaime Bcero Rhodomonas pusilla, amciio kietok KoToporo B
OJTHOM JIMTPE MOKET HOCTUrars 1 MiiH.

B o03. JlykoMckoe, Kak ¥ B OpYyrHX BOXOEMax, B HIOHE - IEPBOH JeKane WO
Hamomaercs peskmil CHaZ B PasBUTHH BOZOPOCHEH, HACTYHAIOIMII IOCIE BECEHHEH
Benpumkd. OTMmedaeTcs TaK HaspBaeMasd CTamuid ‘“aucTod Bomel”. B 9T0 Bpems
(HTOTIAHKTOH MPENCTABICH NPOTOKOKKOBBIMU, KDPHITOQHMTOBEIME M JIUATOMOBBIMM,
MPeNCTABUTENM JBYX TOCJIENHHX OTHENOB €Ile YAep:KWBAIOT T'OCHOACTBYOIIEE
TIOJIOKEHME 10 YHCIICHHOCTH U 6MoMacce, X0Ts ¥ Ha GoJiee HH3KOM ypoBHe. [losBisrorcs
HlepBbIe IPENCTABUTENH CHHE3EICHBIX.

JleTHmit MaKcHMyM pasBUTHA DHTOILIAHKTOHA B 03. JIYKOMCKOE, KaK B OCTAIBHBIX
OenopyccKuX o3epax, HaGIro0#aeTcs co BTOPOM MOJOBHHEI HIOJISA A0 KOHIA aBrycTa, a IpU
OIaroNPHUATHBIX NOTOMHBIX YCIIOBHAX — IO cepelmusl cenTA0ps. 1o Hagana 1980-x rogos
OH ObLI 00YCIIOBJIEH Pa3BUTHEM [HATOMOBBIX Bomopocieii. Ha ux momo npuxonmwiocs 18-
89 % obmeit wicnensoctd 1 36-90 % obmeii 6momaccrr. Homusmposam Asterionella
formosa, A. gracillima, F. crotonensis. Cune3sesiedbie B 3T0 BpeMa cocrasiumi ot 1 mo 50
% obmeit umciensocTy U 1-17 % 6momacchsl. UucneHHOCTH Beero coobmectsa OnUia B
npenenax 2,0-7,0 muH.Kn/71, 6uomacca — 1,4-5,4 . «IBeTeHHE» BOMBI HE OTMEYAIOCH
i 6610 cinabemi (Muxeesa u nip., 1985).

C navana 1980-x ro1oB ¥ 4O HACTOAMETO BPEMEHH JIETHMH MaKCHUMyM CBA3aH C
M4CCOBBIM  pPa3BUTHEM CHHE3eJeHBIX BOIOpOCHel, UTO CBHAETENHGCTBYeT 00
HHTeHCH(HKAIMA IIpoliecca 3BTpodupoBanua. Yame Bcero B Macce pasBuBaroTesd M.
aeruginosa m M. pulverea, Habmonaercs MHTEHCHBHOE (I[BETCHHE» BOZBL Bkiax
CHHE3ENICHBIX B OOIIY0 YHMCIeHHOCTs Bo3poc 10 73-96 %, B obmgyro 6uomaccy — fo 28-
86 %. B 1980-romsr B mepHOZ «UBETEHUI» B IOBEPXHOCTHOM CJIOE BOIBI YHCIO KIETOK
MHKPOIMCTHCA B OIHOM JIMTpE He npessnuano 75,0 MaH.Ki1L., B 1990 —e roasl B oTAebHEX
JacTAX BOJOEMA OHO AOCTHrano 284 MiH., mpu cpegHel umcineHHOCTH A o3epa 80,1
MIH.KI/1. VHoraa, B yacTHocTH B aBrycre 1984 r., «iBereHHe» BOABI OBUIO BBI3BAHO
BCIpNuKOM passutus G. echinulata, koTopas passusanack B 1930-e romsr B Gonbimmx
KOIHYECTBAX, a4 3areM oOrTMedanach emuandHo. KoHIeHTpaims 3ToH BOZOpOCIHM B
HOBEPXHOCTHOM TrOpH20HTEe JocTurana 58,3 MIH.KWI, a B cpenHeM mo o3epy — 15
MIH.KU/N. ~ MakcprMansHas — 9HCIIEHHOCTh .  (PMTOIDIAHKTOHA B 3TOT  IEPHOX
3aperucTpHpoBada B Havawe ceHrabpsa 1992 r. — 82,8 mmmxn/n. npu stom Guomacca
coctasmina 10,9 v,

OGBIMHO [0 CepelrHBI CEHTAOPS MPOJODKACTCA PA3BUTHE JIETHEO IUIAHKTOHHOTO
KOMIINIEKCa, HO HETEHCHBHOCTD «IBETEHHUI» HOCTENEeHHO ocnabesaeT. B OTACIBHEIE IOJIBI
Jaxe B OKTa0pe elnme NOMUHMPYIOT CHHE3eleHble. B nanpHeiineM poNb JHATOMOBBIX
HOCTENIEHHO YCH/IMBAETCH, W K HOAOPIO OHM CHOBA TOCIOZCTBYIOT HAL OCTAIbHBIME
OTHETaMM.

ABamy3 TeHIeHIWH M3MeHeHHsT (UTOIUIAHKTOHA 03. JIykoMcKoro 3a MHOroNeTHuUM
MepHo TIO3BOJIUI BBIACIMTh JBa OJTalla B PasBUTHH cooOMIeCTBa IYIAHKTOHHBIX
sozopocieit. Ileppni sTam oxBaremaeT 1970-e ropsl cpasy IOCie BBEHOEHMA B
sxcrwryatampro TOC. Kak roBopiuioch BIIIE, 33 HECKOIBKO JIET JO IMyCKa 3EKTPOCTAHIHH
B BOJOEM BCEJIICS MOJUTOCK-(QMIBTpaTop IpeificceHa, MOIYJLIMS KOTOpOH JOCTHITIA
MAKCHMAJIGHOTO  pa3BuTHs K cepemune 1970-x romoB. bnaromaps  BeicOkoi#
QWIBTPALMOHHON CIIOCOOHOCTH JpeficceHbl B TeYeHHE HECKONBKHX JIeT B BOJOeMe
Habmonancs mpouecc AessrpobupoBanus (Jlaxzosmy, 1981). Ha pucynke 1 otpawxeHa
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TeHACHII M3MEHEHMS CPETHIX 33 BETeTallOHHBI Ce30H YHUCIICHHOCTH B OMOMAacChI BCEro
(UTOIUIAHKTOHA M OCHOBHEBIX OT/ENIOB 3a NepUoA uccienonarus. CHHE3EIeHbIE BOLOPOCH
pasBuBaimch cnabo. «IIpeTeHme» BoNbl B JIETHME TepHon HE HaGIOHANOCH.
CpensepereTaiioHHas IYCIIEHHOCTE BOROPOCHEH Haxompiach B mquanaszose — ot 1,03 mo
4,16 mmm.xv/n, Guomacca — or 1,06 mo 4,70 r/v’. Onpeneniomy’o ponb Kak IO
UIICHEHHOCTH, TaK M N0 GmoMacce MTpali auaroMoBble. JUid 3T0ro srama xapakTepHO
npeobnanasye AWATOMOBBIX BOAOPOCHEH MNPAaKTWYECKH HAa TPOTDKEHHM  BCEro
BETCTAIMOHHOIO Ce30Ha, WX CpemHeBercTalmoHHas Ouwomacca coctaBimwia Oonee 60 %
6uomaccer Bcero coobmecrBa. K KOHIYy 3Toro mepriofa HabMOZAIOCH IOCTEIICHHOE
CHIDKCHWIC BereTaluy JJuaToMedl M YCHIIECHHE pasBUTHA cuHeseleHBIX. [lo cBoemy
TPo(UUECKOMY CTAaTyCy O3€pP0 XapaKTepHu3oBaloch Kak mezorpotdHoe (Muxeesa u Ip.,
1985). Cromp 3Ha9WTENbHEIE H3MEHEHHS TPOGMUYECKOTO COCTOSHMA OOBACHIOTCA
GIWIBTPAIMOHHOH AesTeNnbHOCTHIO apeticcers! (JixuoBud 1 1p., 1987).
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Bropo# stam B passurmy ¢uTOIUIaHKTOHA 03.JIyKOMCKOE, XapaKTepH3yIomuiics
uHTeHCHUKAIMeHR nponecca 3eTpodrposanus, Hadaics ¢ 1980-x rogos. Kax ciemyer u3
PHCYHKa, POUCXOMUT YCHIIEHHE POIM CHHE3ENICHBIX BOAOPOCeli, HHTCHCHBHOE Pa3BUTHE
KOTOPBIX €KETOHO B KOHIE MIONA — Hadarne aBr'yCTa BHI3BIBACT IBETEHHE» BOALL PocT
HHCIICHHOCTH MEJIKOKNETOYHBIX CHHE3ENCHBIX BOJOPOCHeH IIpUBEN K YBEIHYECHHIO
CpenHeBereTaAUOHHOW YHCICHHOCTH PUTOIIIAaHKTOHa, Kotopas B 1980-90- roxsr Obuia B
npenenax 5,28-25,93 mun.xn/n, 4To B cpeqHeM modTy B 4 pasa semme, geM B 1970-e romsL
CTomb CYIMECTBEHHOTO YBeNHYeHus obmel GHOMAcCH BOAOPOCIEH Py CPABHEHIA ITHX
HEpHONOB HE OTMEYeHO: obmas Omomacca Bospocnma B 1,7 pasa u3-3a HeOGONBIIOrO
HHIMBHUIYaIbHOrO BeCa CHHE3elNeHBIX Bodopocued. Jlona auaTtoMOBEIX B oOOmiei
6roMacce BOIOPOCTEN COKPATHIIACE,

CpasHenve TAKCOHOMMIECKOTO pasHooCpasus BOLOPOCHEH B 30He HOXOTpEBa M
Ha aKBaTOPHU C €CTECTBEHHBIM TEMIIEPATYPHBIM DPEXHMMOM ITOKA3aJI0, 9TO TIOBBIIIECHHE
TEMIIEPaTyphl BoAEl B 03. JIyxoMckoe (30Ha mogorpesa #a 1°C cocroBimer 9% akBaTopuu
BOJOEMA) NMPAKTHYECKH HE OKa3blBaeT BIIMAHHMS Ha BHIOBOM COCTaB (UTOIUIAHKTOHA H
KOJIMYECTBEHHEIE TIOKA3aTeNIM (UTOIUIAHKTOHA MJaHHOTO BOHOEMa, IIOCKOJIBKY 30Ha
momorpeBa Ha coctaBiieT 9 % riomaau Bogoema. B 1970-e ronpl, korpa B INTAHKTOHE
npeobianany OWATOMEH, PA3HWIB! B KOJITYSCTBEHHBIX I[IOKA3aTeNX IOAOrpeBacMOM
KOHTPOJNILHOH 30H He oTMeueHo. CpenHeBereTallioHHasA Omomacca Bozopocied Ha
KOHTpOJIBHOM cTanmuy Orbia B mpenenax 1,2-2,9 l“/M3, B 30He noxorpesa — 1,0-2,9 e,
C mnadama 1980-x ronoB, IpH CHIDKGHHHM pONH [HWATOMOBEIX M IpeoblaJaHun
CHMHE3EJICHBIX, pasiM4yd B PasBUTHM (UTOINIAHKTOHA B Pa3HBIX TEMIICPaTYpHBIX 30HAX
craymu GoJiee 3aMeTHRIMH. UHCIEHHOCTs M GHOMacca BOAOPOCIIEH MOCTOSHHO OBUIM BhIIE
B 30HE C €CTECTBEHHBIM TCMIIEPATYpHBEIM PEXMMOM. boriee HHTEHCHBHOE pPa3BUTHE
BOZOPOCTICH I10]] BIMAHMEM ITOZOrpeBa 0TMEYanochk TONBKO BECHOH M mMo3mHeH OCeHBIO.
Cpernmsd 3a BereTallmOHHEBLA Nepuol OuoMacca B 30He nomorpesa cocraguna 0,9-1,8 v,
Ha KoHTpone — 2,1-3,8 r/M°. HauGoree 3aMeTHHI pasiuuus B Pa3BUTHHA BOIOPOCIEH
pasHBIX 30H B IIEpHOJ JIETHEr0 MAaKCHMyMa, KOTJa YHCIeHHOCTH BoAopocieil Ha
noforpese B 3-9 pa3 Hipke, 9eM Ha OCTallbHOHN aKBaTOPHU.

ViccnemoBaHus, TpPOBeINEHHBIE B moJABOAAmEM M cOpocHoM KaHamax [1OC,
IO3BOJIHI OLIEHHTh CTeIeHb BIWIHWSL arperaToB OIEKIPOCTAHIMH HA COCTOSHHE
(UTOIUIAHKTOHAZ, KOTOPBIA IOABEpraeTcs Ha TONBKO TEeMIIEPAaTypHOMY, HO H
MEXaHH9IECKOMY  BO3MEHCTBHIO.  YCTAHOBIEHO, 9YIO IOTEPH  (HTOIUIAHKTOHA
HerocpencrBeHno B arperatax TOC moryr mocturate 50 — 95 % obmeli yrcieBHROCTH.
Oco6eHHO YA3BIMBIMHA OKA3aJICh CHHE3CTEHEIE, HHATOMOBEIS, 30JIOTHCTEIE ROIOPOCIIH.

TaxuM o6pasoM, MHOTOJETHHE HCCIISIOBaHHA 3KOCHCTEMEI 03. JIykoMmckoe
[OKa3aMd, YTro MpPU IPOBEICHUHM HKOIOTMHYECKOT0 MOHMTOPHMEIA Ha BOJOEME,
(QUTOIUIAHKTOH ABIMETCA XOpPOIMM HHIUKATOPOM M3MEHEHHI (yHKIHOHHUpPOBAHHUA
IKOCHCTEMBI TIOJ BIHMIHMEM pa3uvHbX (GaxTopoB. BEIO YCTaHOBIEHO, YTO IIOCHE
HENPOJO/DKATENBPHOIO  IIepHoja  yAydIICHWS  KadecTBa  BOJBI,  CBA3AHHOIO ¢
HEATeNHHOCTRIO TIONMYIAIMA JpeifiCCeHsl, IPOLece AHTPONOISHHOTO 3BTPOPHPOBAHUT
BOJIOEMA HAPAcTaeT, O YeM CBHAETENbCTBYIOT pPOCT YHCIEHHOCTH H OHOMACCHI
(QUTOIUTAHKTOHA IIPH YCHICHWH POJM CHHE3CNCHBIX BOJOPOCHEH, yBelMYCHWE YHCHa
MENKOKJIETOYHBIX (opM, M3MEHEHMI B KOMIUIEKCE JOMMHAHTOB. OTOT BBIBOJ
HONTBEPIKIAIOT  Pe3yJIBTATHI  MCCIIeNOBaEMs  APYTHX — THAPOOMONOTHMYECKHX M
THAPOXHUMITYECKHX [TapaMeTpOB.
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USING INFLUENCE DIAGRAMS IN
MULTIPLE CRITERIA DECISION MAKING TASKS

CLARA SAVCHENKO
Technical University of Riga

The paper presents investigation into the solution of multiple criteria decision
making problems. Influence diagrams can be used as a formal model of decision making

under risk.

The use of influence diagrams in multiply criteria decision making is based on the

next reasons.
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1. Influence diagrams describe the structure of a problem as follows. The value node of
influence diagram allows the decision maker to include the outcome that is valued. In
cases of hierarchical structure of goals, it is possible to show the multiple attributes of
the outcome. In this case, values nodes that are connected with one aggregate value
node might be considered as a set of criteria that affect decision making, but the
aggregate value node will be the function of criteria convolution.

2. Application of influence diagrams as a means of structurization gives new opportunities
for constructing probability evaluations. In influence diagrams, probabilities are
managed in the same way like in Bayesian probabilistic networks since each influence
diagram could be treated as an aggregate of Bayesian probabilistic networks with
overlapping connections among them which additionally includes decision nodes and a
value nodes.

3. Provided a decision is made under risk, the attitude of the decision maker to risk
should be taken into account. Application of the method that maximizes the expected
utility allows to describe uncertainty of a decision and to choose an optimal one on the
basis of the subjective attitude to risk. The expected utility is calculated on the basis of
probability distributions of the decisions’ outcomes, obtained through the probabilistic
reasoning.

Thus, influence diagrams enable one to detail the process of conmstructing the
outcome probability distributions for multiple criteria decision making. They allow us to
formally take into account all the factors influencing this probability distributions and to
construct model according to the number of criteria that characterize a main goal.
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2. Turban E., Meredith J. (1991). Fundamentals of manadement science. Richard D.
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TURISMS, VIDE, APKARTEJA SABIEDRIBA

IRENA SILINEVICA
AtbrivoSanas al. 90, Rézekne, Latvija, LV - 4600

Tiirisma industrija ir Joti plass jédziens, kur§ aptver gan pakalpojumu, gan raZzojoso
sféru. Praktiski gruti iedomaties kadu nozari, kura nebilitu saistita vai nu ar tlristam
nepiecieSamo predu raZo¥anu, vai nu ar pakalpojumu snieg8anu tlristam.

Ekonomisko aktivita$u attistiba Latvija veicina tlirisma attistibu kopuma un lauku
tiirisma attTstibu taja skaita.

Tarisms neeksisté bez tiirista un celojuma. Tiirisms nes pejnu, ja tiek izdevigi
pardots tirisma produkts. Tadu tirismam ir axT otra puse, t.i., 12 iedarbiba (gan pozitiva,
gan negativa) uz apkart&jo vidi un vietgjo sabiedribu.
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Rakstd dota analize par daZadu tirisma aktivita§u iespgjamo ietekmi uz vietgjo
sabiedribu un apkartgjo vidi, ka ari rekomendacijas, ka mazinat tiirisma negativo ietekmi
uz apkartgjo vidi.

1. tabula
Atpitas tarisma aktivitites Latgales regiona un to iedarbiba uz vietéjo sabiedribu un
apkartejo vidi
Nr. | Aktivitate Iedarbiba uz Iedarbiba uz apkért&jo vidi
vietgjo sabiedribu
1 2 3 4
1. Atpiita pie | Iespgja pardot lauksaim-niecibas | Vartu biit nomidita zile,
dabas (pikniki, | produkciju, atfistit zemmieku | piesdrpota daba, iztraucsti
peldésanas, saimniecibas; attistit viesnicas, | putni uv.c. dzivnieki. Izpliides
saujoSanas, viesu majas, motelus, kafejnicas, | gizes no transporta
sléposana) barus, nomas punktus, suveniru | lidzekliem
pardoSanu, mazumtirdzniecibas
precu pardoSanu
2. Putnu Labvéliga. Zinatkares attistiba Labveéliga
véroSana
3. MakskergSana | Labvéliga Labveliga
4. Pastaigas Iespgja attistit barus, kafejnicas Specialu  pastaigas  taku
izveidoSana.
Varétu bt piesarpota daba
5. Ritepbrauk- Iesp€ja attistit barus, kafejnicas | Izveidoti speciali
Sana Iespgja pardot lauksaimniecibas | ritenbraucgju celini
produkciju, attistit viesu majas
6. Autocelojumi | Iesp€ja attistit mote]us, viesu | Uzlabota
majas, barus, kafejnicas, DUS. infrastruktira Izpliides gazes
Ekskursiju un informacijas biroju | no transporta lidzekliem
atfistiba
7. Vésturisko Ekskursiju un informécijas biroju | Uzlabota infrastruktiira.
vietu apskate attistiba, iesp&ja atfistit barus, | Izpliides gazes no transporta
kafejnicas, iespéja pardot | lidzekliem
lauksaimniecibas produkciju,
attistit viesu majas
8. Muzeju, u.c | Ekskursiju un informacijas biroju | Uzlabota infrastruktiira.
kultiirvés- attistiba. Iesp&ja pardot suvenirus, | Kultiirvésturisko vietu
turisko attistit kafejnicas. Kultiiras Iimepa | sakop§ana
pieminekju paaugstinasana
apskate
9. Svetcelojumi | Religiska audzina$ana  Garigo | Labvéliga
vértibu apziniSana
10. | Festivali, tirgi, | Ekskursiju un informacijas biroju | Pirms pasakuma tiek
svetki daba attistiba, iespgja pardot suvenirus, | sakdrtota vide, uzlabota
mazumtirdzniecibas preces, | infrastruktiira.
lauksaimniecibas produkciju, | Pasakuma laikd - nomidita
attistit viesu m3jas. KontaktéSanas | zale, vides pies@rpojums ar
ar svétku dalibniekiem. Citu tautu | dazadiem &dienu  atkritu-
kultiiru iespaids. miem, pudelém u.c. Izpliides
gazes no transporta
lidzek]iem
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1 2 3 : 4
11. | Svetki slegtas | Ekskursiju un informacijas | Uzlabota  infrastruktira.
telpas biroju attistiba. Tespéja | Izpludes gazes no
nopelnit,  izitgjot  telpas, | transporta lidzekliem
pardodot lauksaimniecibas

produktus, suvenirus.

12. | Konferen- Kulturas Iimepa  paaug- | Uzlabota infrastrukttra

ces, stinasana. Izglitibas attistiba.
seminari IepaziSanas ar citu tautu
kuttiru.  Ekskursiju  biroju
attistiba
Secinajumi

1.Turisma aktivitates iedarbojas gan uz viet&jo sabiedribu, gan uz apkértgjo vidi, radot ka
pozitivu, ta negativu iespaidu.

2. Vietgjai sabiedribai, attistoties tiirisma industrijai, ir iespgjas iegit jaunu informaciju,
papla$inat redzesloku, nodibinat kontaktus, iepazities ar citu tautu kultiiru, attistit savu
biznesu.

3. Attistoties tlirisma industrijai, vietgja sabiedriba nav pasargdta arl no negativas
ietekmes: alkohola, narkomanijas, nepiedienigas uzvedibas piemériem u.c.

4. Tiurisma pasdkumi daba bieZi vien ir saistiti ar dabas piesarposanu.

Priekslikami
1. Katra apdzivota vietd ir jaregulé tiristu apmekigjumu skaitu, lai varétu nodrosinat gan
sabiedrisko kartibu, gan ari sakoptu vidi.
2. Lai regulétu thristu skaitu noteikta vietd, ir javeic dota regiona izp&te un japlano tiristu
uznems$ana atkariba no vietgjo iedzivotaju skaita, apmeSanas vietu skaita, servisa limena,
€dinasanas iesp&jam, infrastruktiiras attistibas Iimepa, komunikacijam.
3. Veikt izskaidroSanas darbu par sakoptu vidi, izdarot dazada veida draudzigus
aicinajumus nepiesarnot vidi.
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THE MORTALITY BY DISEASES IN LATVIA
IEDZIVOTAJU MIRSTIBA NO SLIMIBAM LATVIJA

I. SKARDS, J. SKARDS,V. STRAZDINA, M. KRUZE
Rézekne Higher Education Institution and Latvian University

Kopsavilkums
Lawvija ir visai augsta iedzivotdju mirstiba. Visos novados td parswiedz
dzimstibu. Viens no augstas mirstibas céloniem ir sirds asinsvadu sistémas slimibas.
Mirstibu bieZums pétits atkariba no regiona iedzivotdju izglitibas, saimniecisko sekmju,
zemes auglibas un citu apstaklu atSkiribam. legiitie rezultdti liek domat, ka augstie
mirstibas raditaji ir skaidrojama ar iedzivotdju nespéju pieméroties jauniem
saimniecibas apstakjiem.

Absivact

In Latvia the mortality of population in Latvia is very high. In some districts the
mortality is several times higher than the birth rate. This leads to a negative population
increment. One of the causes of death is the heart — circulation diseases. The mortality
in different regions varies. Investigation the economic, cultural, geographical ethnic
and social situation are used to solve the reasons of the unfavourable demographic
situation. Special attention has been carried out to investigate the mortality rate and
the indicators of adaptation to the market economy in various rural regions in Latvia.
On X-axis is the mortality of residents from heart-circulation diseases in different
regions of Latvia, on the Y-axis - various indicators of education, economic, social and
cultural development.

It has been shown that in various rural regions in Latvia with different mortality
of heart-circulation diseases there are differences with the various indicators of
economic life and education level. In regions with higher percentage of residents with
higher or secondary education the mortality by heart-circulation diseases are lower.
This coincides also with higher pre school children enrolment in pre school
establishments, and with lower enrolment in auxiliary and trade schools. In these
regions children enter presumably schools with Russian instruction language. These
regions are located in the eastern part of Latvia — Latgale, were the Russian speaking
population has increased in the occupation period of Latvia not only as a result of
migration of other Soviet Republics, but also as a lack of adequate school politics. Thus
for example in the district of Daugavpils the most population have Latvian citizenship,
however they enter the schools with Russian instructional language. The prestige of
Latvian language is increasing in the latest period, presumably as a result of the
universities in Daugavpils and Rézekne. As a consequence the children enter more
schools with the Latvian instructional language. Not only the mortality from heart —
circulation diseases is increased in theses regions of Latvia, but also the total mortality.
The birth rate is decreased and the increment of population has a negative sign (the
population is dying out with a rate, which in Latgle is higher than 1% per year. High
mortality coincides with lower education and with lower success in economic activities.
Between them is the lower yield of cow’s milk and agriculture output and the road
quality. It should be mentioned that the fertility of soil in the districts of higher mortality
is lower than in the districts of lower incidence of mortality by heart — circulation
diseases. Various economic activities in regions with high ore low mortality of heart
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and circulation diseases were very different. Also predisposition to some other diseases,
as diseases of gastrointestinal tract and suddenly poisoning and mortality as a result of
external factors has been increased. That served to get motivation that all efforts to
improve education including pre school children establishments are really important
Sfor Latvia.

In Latvia during the post-war time pre school establishments increased each
year. At the school year 1988/89 the enrolment size was 140000, but it dropped very
rapidly after 1990 because the schools were very dear in comparison with the earnings
of parents. Also the decrease of population has been observed in all districts of Latvia.

Introduction

It is known that in Latvia the death rate of population is very high. The
mortality heart of heart —circulation diseases is in the first place of Europe.
F. Guillot 1999 recently has given an overview of the role of coronary-heart diseases as
one of the factors limiting the life span of human beings. These investigations concern
mainly to North America and Western Europe. Atherosclerosis and atherothrombosis
(acute thrombosis occurring in the presence of pre-existing atherosclerosis) are the
major pathological processes involved in ischaemic stroke (IS), coronary heart disease
(CHD) and peripheral arterial disease (PAD). .

This overview presented by F.Guillot 1999 let to propose that mortality by
hypertension might be considered also as an adoption syndrome. . ..

Another place in Europe with high incidence of persons with hypertension

and high cholesterol level is Finland. ' ' .
In Latvia the reasons of mortality are not good investigated, because systematic

investigations (regular dispanserisations) are yet not carried out. This article concetns

only the mortality data, obtained from Latvian Statistical institute. '

Mortality data in Latvia and various characteristics of economic situation w1'th a
particular focus on factors relating to their education have been analysed. The aim is to
examine evidence from mortality studies of patients, emphasising the coexistence of
mortality, and documenting the risk of mortality in territories with various living
conditions. Especial attention has been devoted to the education level.

Materials and Method

The current investigations were carried out implementing data about the
mortality by heart- circulation diseases in regions of Latvia (without the 7 Republic
towns of Latvia). Data were obtained by the Statistical Yearbook of Latvian Medicine,
issue 41.Riga 1998 (Latvijas Labklajibas Ministrija Veselibas Statistikas, Informacijas
un Medicinas tehnologiju centrs Medicinas Statistikas Centrs: Latvijas Republikas
Medicinas statistikas gadagramata 41.izdevums: Riga 1998.)

Data about education for the school year 1989/90 have been obtained from the
calendar of Latvian University 1990/91.

Enrolment in pre school establishments in different regions of Latvia, published
in Educational Institutions in Latvia at the beginning of school year 1997/98 Central
Statistical Bureau of Latvia Riga 1998 PP 23-45. Date of agriculture production
illustrates the situation at 1995 when the drop of agricultural production was the highest,
which was dated by a collection of statistical data AGRICULTURE IN LATVIA by
Central Statistical Bureau of Latvia Riga 1996.

The death rate of residents in different regions in Latvia, the unemployment rate
was gathered from Monthly Bulletin of Latvian Statistics 1998 No2 (45).

. The relationship between death rates of residents and agricultural production
yields were used to characterise the life quality in the regions distinct to Baltic Sea and
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in remote regions. The data of the number of entering the secondary school with
Russian ore Latvian instruction language were obtained from the Calendar of Latvian
University 1990/91, at the period were the Russian language in some regions of Latvia
were the more predominant.

Results are illustrated as the X-Y diagrams

Results were analysed as linear regressions between two variables. In most cases
one variable was the enrolment rate in pre-school establishments divided by resident
number, the second one- death rate of residents, expectable life time, education level,
cows milk yield, or the yield of agriculture production and other data which can
characterise the social, cultural and economic situation.

2. Resident population refers to all inhabitants whose legal place of residence is
the respective administrative territory. District population figures comprise urban and
rural residents across the territory of the given district with the exception of 7 cities
under state jurisdiction. Emigration rate has been calculated by dividing the number of
emigrated population between 1997 1-1X (from the first of January till the first of
October) with resident population number as of October 1, 1997.The data have been
acquired from Monthly Bulletin of Latvian Statistics No2, (45) 1998

Yield control sampling from land farms of various districts in Latvia has been
documented from Latvian Statistics Bulletin 1996 which contains detailed information
about agriculture in different regions of Latvia in 1995.

3. Resident population refers to all inhabitants whose legal place of residence is
the respective administrative territory. District population figures comprise urban and
rural residents across the territory of the given district with the exception of 7 cities
under state jurisdiction. Emigration rate has been calculated by dividing the number of
emigrated population between 1997 1-1X (from the first of January till the first of
October) with resident population number as of October 1, 1997.The data have been
acquired from Monthly Bulletin of Latvian Statistics No2, (45) 1998

Yield control sampling from land farms of various districts in Latvia has been
documented from Latvian Statistics Bulletin 1996 which contains detailed information
about agriculture in different regions of Latvia in 1995.

Results
Results are laid down as — an X-Y diagram where on X-axes is the mortality rate
per 100000 residents of Latvia. For abbreviating typing the cause of mortality is
defined as “the death from hypertension”. Indeed this phrase means the death that in the
Latvian Yearbook of Medical Statistics, Riga 1998, iss.41, is defined as the cause of
death from the diseases of blood circulation diseases.
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The enrolment at kindergarten to the number of residents decreases with mcreasmg the
mortality from heart and circulation diseases. At Balvi, Liepaja, Preili, Rezekne, Daugavpils, Ludza the
death from hypertension is high, but the enrolment at kindergarten is low. Perhaps the residents of theses
regions as a lack of money have not the opportunity for enrolment of children in kindergarten. One
should mention that the policy of emergency has changed the attitude to kindergartens and they are
suspended not only from the parents of children. It is also known that a lack of transport and bad road
conditions does not stimulate the transport of children to kindergarten. The Standard Error of the X
Coefficient is 3 times lower than the coefficient. The probability of the X Coefficient is more than 99%.
That permits to judge that enrolment of kinder in Kindergartens enables the residents to adopt to market
economy and that may be the reason why the death of circulation - coronary diseases may be reduced.
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Regression Output:
Constant - 0. ite
. B Ooogffé; Pupils in trade schools/secondary
. schools 1989/80
R Squared 0.224942 . Calendar of Latvian University 1890
No. of Observations 26 8 085 o Deaugalls 8 e
Degrees of Freedom 24 .‘_2 03 p Meerakie
I+ . Gulbene
X Coefflcient(s) 000026  § °®
Std Exr of Coef. 9.84E-05 2 OB Mogy it
g g-vmm Kmelava
£ 0.45 Limbaz) uicene
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The enrolment of pupils in trade 5 Br TR L
schools in ratio to secondary schools is -E 005 Gdlgt e
increased in the 2 o jorea
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regions with higher death rate from
heart-circulation diseases. These are the
regions of Eastern
Latvia. The Standard Error of the X
Coefficient is 2.8 times lower than the coefficient. The
probability that the X Coefficient is positive - is more than 95%. That permits to judge that
education in frade schools is not just the best way to acquire the necessary skills for
adaptation to market economy and that may be the reason why the death of circulation -
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coronary diseases may be increased.

R i aqv
Ouipnt: | Enrolment at auxiliary schools/
Constant - 0.01365 O e b o0
Std Err of Y Est 0.050697 Latvijas Republikas Medicinas Statistikas Gadagramata 41, izd, Riga 1998
R Squared 0.105856 5 °%
No. of Observations 26 § a gl
Degrees of Freedom 24 g 02 Vet
2
X Coefficient(s) 9.2E-05 S od5
Std Err of Coef. 5.46E-05 % .
4 elgava Jleoaja
é o4 KulioaTu Gubene Daugavpls " lidzal
Fig.4 & H Ces@, Jezekne
The number of children in auxiliary %’ 0.8 ﬁ;&m :-pa"'
schools to basic secondary schools & Af ez!:/\lzl«auk Aluksne

increases with increasing of mortality
with heart-circulation diseases
Daugavpils, Rézekne, Ventspils, Liepdja
are the regions with higher share of the children which are not capable of entering basic secondary
schools, and are entering help- schools. The Standard Error of the X Coefficient is 2.7 times lower
than the coefficient. The probability of the X Coefficient is 99%. Presumably the help schools does
not help enough to adaptation to the market economy and the risk of dying with heart-circulation
diseases is higher.
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Degression Qutput: 0835507 The Number of Pupils in schools 1990
Std ) o the Number of Pupils in Schools 1987
Rt SE” Odf Y Est gfggggg , 45 Celendar of Latvian University 1990; Statisical Bulletin Aiga 1698
quare . PERE Wraslava
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X Coefficient(s) 0.000166 ~ § 1.05{-—uee B b
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The number of pupils at schools of Latvia 0.0 MERRUE ZI it GIEON
has revealed some change from 1990 till € s Alukane
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Calculations (not shown here) revealed that the birth rate in these regions has decreased more rapidly than
in other regions. That was also true to death rate. As the consequence the number of pupils at the schools
is decreasing The Standard Error of the X Coefficient is 2 times lower than the coefficient. This shows
that also a decrease of pupils at schools could serve as an indicator of increasing death rate by

heart-coronary diseases.

Comprehensive full time school enroliment 1989/80 by Russian/Latvian

Regression Output: T <
Constant -0.81864 instructional language
Std Err of Y Est 0.777091 Calendar of Latvian Univarsity 19
R Squared 0.169847 o
No. of Observations 26 ) a5 rastve
Degrees of Freedom 24 8 )
§ 3 Daugavpils
X Coefficient(.s) 0.001853 = w
Std Exr of Coef. 0.000836 8 5
z
g 2
. = Ludgn
Flg.6 g. 15 P Rezakgeeeen s B
At 1989/90 school year there were a "
overwhelming pupils who entered § i SeNsbpl
TChOOI with lebsls ianh mstructl;)ln £ 0_50:’“'&5':;’2?5.}.’{‘}.3! ...... aausk:::;... —
anguage. Presumably that was, the 2 ﬁ;@ﬁ%ﬂsm‘“’“’*’"‘éﬂhm
result of -inadequate school i ?_Tukume Lﬂlpala ‘ ' : . _
organisation, because the most pupils 600 700 800 S00 1000 1100 1200 1300 1400 1500

of rural regions of Latgale posses Death from hypertension/100000 1957

Latvian citizenship. In the regions with
low enrolment in schools with Latvian
instruction language the risk of death from heart- coronary circulation diseases is higher than in the
regions with predominantly Latvian instruction language. These former regions were not the
economically situated ones (not shown here). The Standard Error of the X Coefficient is more than 2

times lowers than the coefficient.
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Comprehensive full time schqol enroliment 1997/1998 by

Russian/Latvian instruction language

.
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Fig.7

At 1997/98 school year there the pupils who entered schgol with Russian instruction language has been considerable
decreased in comparison with the year 1989/90 (compare with Fig 6). Presumably that was the result of inadequate school
organisation, because the most pupils of rural regions of Latgale posses Latvian citizenship from birth. In the regions with
low enrolment in schools with Latvian instruction language the risk of death from heart- coronary circulation diseases is
higher than in the regions with predominantly Latvian instruction language. These former regions were not the
economically situated ones (not shown here). The Standard Error of the X Coefficient is more than 2 times lowers than the
coefficient.
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also the death from heart-

coronary circulation diseases has increased, The standard error of the X coefficient is more than 3 times lower than

coefficient 1'tse¥f. This Sl-lOWS th.at that the number also a decrease of the number of children to the ratio of adults could
serve as an indicator of increasing death rate by heart-coronary diseases.

186
ISBN - 9984-585-55 -7



Environment. Technology. Resorces 1999

Regression Output:

Constant 6.674317
Std Err of Y Est 9.171373
R Squared 0.334426
No. of Observations 26
Degrees of Freedom 24
X Coefficienfe(s) 0.03428

Std Srr of Coef. 0.009871

Fig.9

The cause of hypertension is not the
only-one cause of death. Another
cause is the death from digestion
disease. However the rate of the
latter is some 30 times lower than
the rate of former. However the
death of digestion tract diseases
reveals the same character as the
death of heart- circulation diseases.
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The Standard Error of the X Coefficient is more than 3 times smaller than the coefficient. The probability
of parallelism between both death causes may be valid with a rate more than 99%.

Regression OQutput:

Constant 5.731029
Std Err of Y Est 2.439304
R Squared 0.543434

No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) -0.01403
Std Err of Coef. 0.002626

Fig.10
The cause of hypertension is
not the only-one cause of
death. Another cause is the
death from injuries,
poisoning and other external
factors. However the rate of
the latter is more than 5
times lowers than the rate of
former. However the death
of digestion tract diseases
reveals the same character as

Desath/100000 from injuries, poisening

Death/100000 from injuries, poiscning
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and other exernal factors
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the death of heart- circulation diseases. The Standard Error of the X Coefficient is more than 5 times
smaller than the coefficient. The probability of parallelism between both death causes may be valid with a

rate more than 99%.
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Regression Output: The expectable life time of
Constant 72.58036 newwborns at 1997
Std Err- f Latvian Statstics 1998
YEst0.866439 ° Latvilas Republikas Medicinas Statistikas Gadagramata 41. izd. Riga 199¢
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of new-borns at 1997

decreases with increasing death rate from heart-circulation diseases. In the Eastern regions of Latvia-
Latgale the expectable lifetime is lower than in most regions of Latvia. The Standard Error of the X
Coefficient is more than 3 times smaller than the coefficient. The probability of inverse parallelism
between the expectable lifetime of new-borns at 1997 and risk of death by heart- circulation diseases may
be valid with a rate more than 99%.

Regression Output:

Constant 5.731

Std Err of Y Est 2.439

R Squared 05434 Natural Increment/1000 1997
No. of Observations 26 Monthly Builetin of Latvian Statistics
Degrees of Freedom 24

XCoefficient(s)- 0.1014

Std Err of Coef. 0.002626
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regions with the highest

decrease of population. 'The Standard Error of the X Coefficient more than 5 times lower than the
coefficient. The probability of the decrease of the number of population and the risk of death by heart-
circulation diseases may be valid with a rate more than 99%.

ISBN - 9984-585-55 -7 188



Environment. Technology. Resorces 1999

Regression Output:
Constant  0.005635
Std Eri of Y Est 0.001539
R Squared  0.640571
No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) 1.08E-05
Std Eri of Coef. 1.66E-06

Fig.13

The death to resident number
ratio goes parallel with the
death rate from heart
circulation

diseases. The Standard Error
of the X Coefficient more
than 6 times lower than the
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coefficient. The probability of the decrease of the number of population and the risk of death by heart-
circulation diseases may be valid with a rate more than 99.9%. If the death rate is low as in the regions Ogre
Riga, Limbazi, Talsi then the death rate from heart- circulation diseases (on X axes) is 55% from total death
rate (on 'Y axes). If the death rate is high as in the regions of Ludza, R&zekne, Daugavpils then the death rate
from heart- circulation diseases (on X axes) is 68% from total death rate (on Y axes).

Regression Output:

Constant 3867.036
Std Err of Y Est
499,257

R Squared 0.294188
No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) -1.6996
Std Eir of Coef, 0.537369

Fig.14

One of the incomes in
rural regions is the
income from milk. The

- income depends upon

the

yield of the milk. The
yield represents the
culture of diary. Lower
milk yield corresponds
to higher death rate

The milk yield, kg/cow/year
1997 Statistical Bulletin 1998
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from heart circulation diseases. The lowest milk yields are in the districts Daugavpils, Balvi, the highest -
Saldus, Dobele. The Standard Error of the X Coefficient is 3 times lower than the coefficient The probability
of the decrease of the milk yield and the risk of death by heart- circulation diseases is higher than 99%.
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Regression Output:

Constant 5,229591
Std Err of Y Est 0.670495
R Squared 0.309717

No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) -0.00237
Std Err of Coef. 0.000722

Fig.15
In Latvia the
effectiveness of the diary
may be influenced by the
yields of perennial grass.
The yield represents the

The perennial grass hay yield,t/ha
1997 Stafistical Bulletin 1998
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culture of agriculture. Lower perennial grass yield corresponds to higher death rate from heart
circulation diseases. The lowest perennial grass yields are in the districts Daugavpils, Balvi,
Ré&zekne highest - Saldus, Dobele, and Bauska. The Standard Error of the X Coefficient is more
than 3 times smaller than the coefficient. The probability of the decrease of the milk perennial
grass yield and the risk of death by heart- circulation diseases is higher than 99%.

Regression Output;
Constant 61.85069

Std Err of Y Est
3.543818

R Squared 0.47373
No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) 0.01773
Std Err of Coef. .003814

Fig.16
In Rural districts of
Latvia the Net
Earnings are
decreasing with
increasing the death
rate from heart
circulation diseases.
The lowest net
earnings in the

Netto Earnings 1997
Monthly Bulletin of Latvian Statistics
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districts Ludza, R&zekne, Preili, the highest - Riga, Ogre, Valmiera. The Standard Error of the X
Coefficient is more than 4 times lowers than the coefficient. The probability of the decrease of the
earnings and the increase of death by heart- circulation diseases is higher than 99%,
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Regression Qutput:
Constant -7.58789

Std Errof Y Est 4.952787
R Squared 0.423465
No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) 0.022382
Std Err of Coef. 0.005331

Fig.17
In Rural districts of
Latvia the
unemployment rate is
decreasing with
increasing the death
rate from heart
circulation diseases.
The highest
unemployment rate is in
the districts Ludza,
Rézekne, Preili, Balvi,
Kraslava, the lowest -
Riga, Ogre, Talsi,
Tukums. The Standard
Error of the X
Coefficient is more than
4 times lowers than the
coefficient. The
probability of the
increase of the
unemployment rate and
the increase of death by
heart- circulation
diseases is higher than
99%.
Regression Output:
Constant 1.244942
Std Err of Y Est 0.533484
R Squared 0.23924
No. of Observations 26
Degrees of Freedom 24

X Coefficient(s) 0.001577
Std Err of Coef. 0.000574

Fig.18

Unemployment rate 1997
Monthly Bulletin of Lalvian Statistics
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The ratio of 2-cond grade roads to the 1-st grade roads is higher in the regions with higher death
rate from heart circulation diseases. The highest length ratio of 2-cond grade roads to the 1-st
grade roads are in the regions Ludza, R&zekne, Preili, Daugavpils, Kraslava. The lowest are in the
regions - Riga, Ogre, Kuldiga Aizkraukle. The Standard Error of the X Coefficient is 3 times
lowers than the coefficient. The increase of the ratio of 2-cond grade roads to the 1-st Grade roads
correlates with the increase of death by heart~ circulation diseases is higher than 99%. Presumably
the quality of roads reflects the economic situation which depends from the wealth of the people,

however the quality may also effect the situation, that is the death rate from heart circulation

diseases.
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Improved roads/roads with hard cover

Regression Output:

on 1995 km/km

Constant 0.589875 Bufletin of Latvian Statistics 1997
Std Errof Y Est 0.090232 0.75'm "
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to the length of all roads with hard cover are in the regions Ludza, Rézekne, Aliksne, Preili,
Gulbene, Kraslava; the lowest - Riga, Ogre, Dobele, Limbazi, Kuldiga, Valmiera and Aizkraukle.
The Standard Error of the X Coefficient is more than 2 times smaller than the coefficient. The i1s a
probability that the increase of the ratio of the length of improved roads to the length of all roads
with hard cover decreases with increasing of death by heart- circulation diseases.

Presumably the quality of roads reflects and also effects the economic and health situation of

residents.

Regression Output:

Area,

% with humus content 1.1-1.5%

Constant  -1.08258 Data from "Raziba’1995
Std Err of Y Est1.488667 Calendar of Latvian University 1990
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and Kraslava- the lowest - Ogre, Saldus and Bauska. The Standard Error of the X Coefficient

is more than 2 times lowers than the coeffici

ient. There is a probability that the increase of the

area with low humus content to all area increases with increasing of death by heart- circulation

diseases.

ISBN - 9984-585-55 -7 1

92



Environment. Technology. Resorces 1999

Conclusion

Higher death rate from heart circulation diseases corresponds to regions with
population with a shorter life span and lesser birth rate and higher total mortality.

Higher death rate from heart circulation diseases corresponds to regions with
better successes in education — the pupils who goes to auxiliary school cannot is less,
the pupil who cannot finish the second stare of basic education is less, the people with
higher or secondary education are more.

Some syhmptoms show that the families in the regions with higher death rate
from heart circulation diseases cauld have a higher risk to abuse of alcohol.

In the regions with higher death rate from heart circulation diseases the pupil’s
1989/90 entered the secondary schools with predominantly Russian instruction
language. These regions were not the economically, educationally the best situated one.

Higher death rate from heart circulation diseases corresponds to the regions with
better successes in land farming quality — the caws milk yield is higher. In better quality
are also the roads.
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IKOJIOI' M YEJIOBEKA ¥ 3KOJOITMTYECKOE OBPA30OBAHME

MAPI'APUTA CMHPHOBA
Buecrypa npoci. 43 — 66, Pura, Jlatemg, LV — 1005
T.: 7395759

«Hac BpInedaT, MPOOIEPUPYIOT, IPOIMLIYT HaM JIEKAPCTBA H MPOLEAYPHL...», a CaMH
MBI, YaCTO [IOBMHYACH, IIACCHBHO BHIIONHAEM TO, 4TO HazHadeHo BpadoM. «He 3anumaiirecs
camoyiedeHHeM!» - CTPOro IUKTyeT TPaIWIUOHHas MequiuHa. IIpuMepHO Tak paccyXIanu
HaIlld TIPEIKH, TakK )K€ B OCHOBHOM Macce OTHOCHMCS MBI K CBOEMY 3I0POBBIO, BCIIOMHHAA O
3J0pPOBBE M 3HOPOBOM JyX€ TOTHa, KOTAa 4YTo-TO Haszoimuso OecriokomT. Momonéxs
npeHeOperaeT qaxe cephE3HBIME CUMIITOMAaMH, 8 HHOTAA M CaMH BPEAST CBOEMY 30POBBIO.
XoTs, 3MOpPOBBI OT NpHPOASI MOJIONOM dYenoBeK, Kak IIpaBWiIoO, CaM CUpAaBsideTca ©
HemoMoragueM. CTaTHCTHKa e HeyMoJmMa: BcE MeHBINE B HameM MHpe PpOXKIaercs
3M0poBeIX Herefi! Vi 3gech MOBMHHA He TONBKO OKpyXKalomas cpefa (KCTaTd BCA: XKHMBag U
HEXKHBasg), HO Tak)Ke M MBICHH YeIOBEKa, ero JIyXOBHOCTh, CTPEMIICHHS U €T0 HEIOCTATOYHOE
IYBCTBO yBepeHHocTH B cebe. C BO3pacTOM B TOM IUIaHE MBI HECKONBKO YMHEEM, HAYUHAEM
pa3buparbcs B 3a00neBaHIIX, OMHMM BpadaM JOBepaeM, IpyTuM — HeT. I[poxoauM oCMOTPEI,
JIeYNMCA, HO, K COXKAJICHHIO, BpeMs IO3HaHKA ce0s YIIyIIeHO, OpraHu3M IpHo6pEN cephEnbie
cGou B pabote cucteMm oprasos. Hapymmen oOMeH BelecTB, HapyIeH SHEProOOMeH. ..

JIM4HOCTH Bpada — 3T0 09eHb GoibInoi ¢axtop B Goprle 3a 3M0POBHE HalHeHTa. A
BCErJa JIH Y HETrO €CTh CHUIBL, JXKellaHWe OTHECTHCH K NaHHOMY NaIlMeHTY CephE3HO, eCTh JIU
BpeMsl, HAKOHELL... yMeHHe? YMeHHe IepeKroYaThes ¢ JKanod OfHOro ManmeHTa K xanobam
OPYTOro, IPOHMKHOBEHHO AHANM3MPOBATH U COIOCTABIATH T€ CHMIITOMBI, KOTOPHIE BBl
HA3BaNM, U TO, 9TO BUIUT OH caM? [a, vHOIrHa BCE ke Be3ET ¢ BpadyoM, a Bpady IOIajaeTcs
TOJIKOBBIH ManueHT. MOXKHO CMMpHUTBCA M C TeM, 4TO Bpad He Haspeawn. Ho mHOrma mal
PELIMTENIFHO MMPOTECTyeM, MOKa3bIBaeM M HE BEPHM Bpady — U 3T0 CO37aéT Cephé3HbIe
MIPEIIATCTBUA K H3TIEUCHHIO.

EcTh KOHEYHO JIFOAH He COTTIAaCHEIE ¢ TaKol IIOCTAaHOBKOH Bompoca. OHU HINYT IyTH X
[IOOXOIAT K CBOEMY 3HOPOBBIO COBEPIIECHHO TIO-APYroMy. YMeTh caMOMY IIPHCIYINAaThCA K
CBOEMY OpIaHH3MY, IIOHATH ero U IPpoGoBaThk YIPaBIATh CBOMM COCTOSHMEM KaK (H3HYSCKUM
TaK ¥ JYXOBHBIM.

B Cy-J[>xoK Tepanud 04eHE GoNbIIoe BHUMAHME yJe/eTca MBICTH. BIUHCTBO MBICIN
Bpaua ¥ IAIMeHTa, HANPABICHHEIX Ha u3ieueHue. OyeHs Ba)KHBI BHMMAHUE, BIYMYMBOCT.
OTH TpocTEIe Ha B3IVAN BEIM OYEHhL HEOOXOMMMBI KaK B HETPaJUIMOHHOM, Tak U B
TpagMLIMOHHON MemuMuuHe. MBICIE MaTepualibHa, HO € eIuHMNa OeCKOHEYHO Mana u
OlllyTMa JMIOb Ha MEHTAaNbHOM YpOBHE, Talke KaK H aToM MWiM KJIeTO4ka ¢ ed
HH()OPMANFIOHHOH CHCTEMOH ABILTIOTCH SMHMLIAME Ha (H3UYECKOM yPOBHE.

Uenopek, Kax ABJICHHME XXH3HH — 3TO MaleHbKasn Beenennas, HepaspbiBHO CEBA3AHHAL C
OKpy>KaromuM MupoM. XuBoe M HEXHMBOE HE CYMECTBYeT caMo o cebe, a BCTYIAeT co
Bceenennodl B HewsGexcHble NPHMMHHBIE OTHOINEHWS. B dusmdueckoM cTpoeHHH uenosexa
COIEPXKUTCA BCA MHGOPMANud, BOCIIPUHATAN U3 peanuii BeenenHoit. Y B 310M 3aK/mOYaeTcs
onpeAenEHoe TaHHCTBO Ilomo6us, Tax Kak COINTACHO NMPHHIMAIYY TOJOTPAMMEBI MATEHEBKAS
JacTHIA HeCé;I‘ B cebe BCIO mudopMammo o menoM. Y wenoBeKy IpHCYIl OyX LEOro,
YMeBbIICHHBIA 110 popme. Hampumep, Tak e Kak sHepruM BeTpa, TeIua, Kaphl, BIaKHOCTH,
-(;ZJ};:,CTi; ;{Z?;I;;;B Z};mii:;l;};iOT II';‘Z ﬁzzlrfiic;ﬁ -(i) 3TH JHEPIUH CYINECTBYIOT B 4EJOBEYECKOM
oecTie BaCTCS 38 CaET Te;)pmp Boomnm ua YHKUHOHHMPOBAHUE B YEIOBEYECKOM Telle
CYMECTRYIOIES HiEHE T HaJl, Koropas ofecmewBaeT Bce craGHiIbHO

HEXWUBLIS CHCTeMEl B MHpe (0 Teopuu BocbMu mawan Gyger
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HHTEPECHO IIOTOBOPHTH OTAENbHO). ONHEM W3 HAadYad HIA CHCTEMBI «YEJIOBEK» ABJIIETCA
MBICJTb.

Hsyuenue u nmewenme MetomoMm Cy-I[KOK Tepamuu HpUBOAMT X (H3HMYECKOH H
IyxosHo¥ rapmonmu. Kimvinraeckue pesynstathl Cy-JDKOK Tepanuy v e§ Hay9IHbIE IPUHIHIIEI
JaroT Gasy, Koropas Morna 651 BHECTH GOJIBLION BKIAL B OCTPOSHNE 340pOBOro obmecTsa B
HAlleM Mupe. SBIAICh 3KONOTMYECKH 4YHCTEIM METOIOM O3MOPOBIICHHA M JICUEHMA
opraumsma, Cy-/Dxox Tepammi ‘B Hacrosiiee BpeMd OTHOCHTCS K  HAMTYUIONM
CYLIECTBYIOIMM, a TakkKe IIOCTOSHHO pa3BUBAIOINMMCH METOHAM CaMOIIOMOINH. JTO
YHHKa/IbHOe OTKphiTHe XX-r0 Beka, aBTOPOM KOTOPOIro SBJISETCS BCEMUPHO-H3BECTHBIA
yuénpiii 13 I0xn0it Kopen (Ceyn) — reyromumsblit uccnenosatens [lax Yxe By. bes nHoxa u
Gonu, 6e3 TPYAHOMOCTYIHBIX ¥ HOPOrOCTOANIMX GapMaKOIOrd9ecKuX IPEHapaToB HO3BOIET
OPOBOJWTh OMATHOCTHKY M JiedeHMe OONBHAIX HA (U3HYECKOM H MeTa(hu3MIECKOM YPOBHIX,
BO3BpalNas YeNOBEKY 3[0pOBbEe TeNla M 3[0poBbe Aylnd. IIpodeccop Ha CBOMX JIEKLHAX
npuspiBaeT: «HaduHalite ceromHa ke, He OTKJIafbIBaiite, neumure cebs, CBOMX ONHM3KHX,
cocereli mo mepe ocBoeHus Cy-/[Kok». JTO HAIyTCTBHE MMEET OTPOMHOE IIPAaKTHYECKOE
3gadeHre. Hy)XHO ¥ MOXKHO HayIHTh KaKAOro 4EIOBEKa JIEIUTHCA CAMOMY, HPHCIYIIMBATHCS
K CBOEMY OPrasu3My ¥ OBITh 3/I0pPOBBIM.

IIpu mepoM xe 3HakoMmcTBe ¢ Meromamu Cy-JDKOK Tepammu CTEHOBHTCS SCHO,
HACKOJIBKO OHH JIOTHYHGI, IIPOCTHl H B IpHMeHeHuw OesspenmHsl. IIpupoma mozcIpaxoBaia
3I0POBBE UEJI0BEKa, IaB €My BOIMOKHOCTE HCIIONBE30BaTh 6ECKOHEYHO-60BIIOE KOUYECTEO
YPOBHEH ¥ TIpHEMOB I M3NledeHNs. Tak MOXHO JIaZOHb MM CTOIY IIPEJCTaBHUTH KaK BECh
Opra’msM; MOXKHO IPeICTaBHUTh BECh OPTaHM3M JIMINh B OJHOM JEO60M majiblle, HO TaK e
MOJKHO HAMTH BCE TOYKH COOTBETCTBHI BCEMY OpraHM3MYy JIMIIb HAa NUCTANBHOHM (anaxre
mo6oro mansna. Bo3sMOXHOCTH JISUEHHN YBETHIMBAIOTCA 3a CYET MMMPOKOTO HUCIIONB30BAHMA
CYIIECTBYIOLIEr0 B OPraHU3Me M OKpY)KaromeM MHpe MpHHIuma nono6usa. Briigumcsa B
CTYIIHIO — OH4 TaK moxoxa 1mo ¢hopme Ha mouxy! [IBe CTYIHM, CIIOXXEHHBIE BMECTE TaK K&
00pasyroT OZHY HOYKY, HO pa3Bels CTOIBI, Mbl MMEEM JIOCTYI BHYTDPb ITOUKH... TaK ke JBe
CIIOKeHHbIe JaNOHH MOJOOHBI CepAUy ¢ €ro INABHBIMH BXOOAIIUMH M BBIXOAAIIMMMU
cocynamu. Y tak parnee.

Bcé 3T0 OTKpEIBAET IIMPOKOE IIOJIE B IIOUCKE ITOX0Ja K JSYSHMIO, A €CIIH YyYeCTh, YT
MOKHO ellé JISYuTh U Goliee CIIOKHBIME ITyTAMH — 4epe3 MEepHIHaHEBl U 4aKphl, CTAHOBHUTCA
ACHEIM, HacKonbko yHmuBepcanen Meron Cy-IDxox. Ham manenskuit onbit (¢ 1995 roza) yxe
noxaTeepikaaetT 9Q(EeKTHBHOCT H HOCTYIHOCTE ITOTO YAHBHUTEIBHOTO METONA, KOTOPbIA
W3JI0KEH B H3JaHHEIX ToMax mpodeccopa. Tor ke, KTo ciyman u ydmwics y camoro Ilaxa,
cauTaeT ceby pOKASHHEIM BHOBb M CMOTPUT Ha OKDY)KAlOIIMH ero MHp OPYTHMH INIa3aMH.
Benukas mo6oBe K mousM sanoxeHna B Merone Cy-JDKOK, OH JOCTYIeH BceM: OorarsM M
GenHBIM. '

Emg B 1993 romy Meiit6n Apau, npodeccop u3 Bombes, oprammsosana y cebs
TIPE3CHTALMIO METORA A yUHTeNeH M NEpeKTopoB mmKoi, mocne wero 200 paboTemkos
06pasoBaHys IPOINI KyPCH B HEXArOrMYeCKOM MHCTHTYTE M TPHILIH K €OHHOMY BBIBOAY:
- HeoOXONMMO JaBaTh TaKue 3HaHKA B mKonax! TONBKO TOr#a OHM JOHECYT BENHKYIO MEOG0BE
Hpuponsl K JEONIM, TaK Kak 3HaHMA OymyT HaBaTh OJMHAKOBO OoraTsiM M GemHbmM. JTH
3HAHHA TONBKO B IIKOJIAX MOTYT 3aCTABHUTH YOeNHTH peG&Hka OBITh OTBETCTBEHHEIM 33 CBOE
3popoBsbe, 1 uto Cy-JIKOK [a8T Takylo BO3MOXHOCTB, T.K. JCHACTBYET JIydllle YeMm «CKopas
momomb». JeTn ybensrcs, 410 MPHpOJA caMa BIIOXIIA B HAIIM Tela JieueOHbIe CUCTEME,
KOTOPBIE MBI JIOIDKHbI CaMH HCIIONB30BATh B MOGOM Cilydae H B joboe BpeMs.

Cy-JlOK Tepamds HAeajibHa UL IPENOAaBaHWA B INKOJAaX, JOOBIX MAaCCOBBIX
y4eOHbIX 3aBENECHHAK, HHCTHTYTaX M YHMBEPCHTETax — LIApUKOBad PydKa, CeMCHa, ITabIb,
HOITH MOTYT OBITH HCIONB30BAHBI KakK JUId OOHApY)KCHHA, TaK M JUIL JEYCHHS TOYeK,
COOTBETCTBYIOLIMX HE3MOPOBEIM JACTAM Tella.
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U ocobGeHHO BY3EI, KOTOpBHIE IOTOBAT 3KOJIOIOB, HOJDKHBI ObITH 3QUMHINMKAMH B
yOeXIeHMH KOHCEPBATHUBHBIX IIPEACTABUTENEH HA BCEX 3TAlaX CHCTEMbI OGpa3oBaHMA B
HeoOXOMMMOCTH BBOJA IPEIMETa SKOJIOIHH ¥ O34OPOBJICHMS OpraHW3Ma ¢ CaMoro Hadana —
obmeobpazosarensEof mkoabl! Tonpko Ha >TOM STame MOXHO BRPaGOTATH TIPUBBIYKY
oTpeGHOCTH OBITH 3MOPOBBIM, a TAKKE MPOCTO HAYUIHUTH YMETh 3TO XEIaTh.

Hanr omeit 3aHaTHiE ¢ JETEME TaKOKe TIOKA3all II0JI0XKUTENbHEIe pe3ynbratel: Cy-IDxok
KaK ®Wrpa, K Hell TAHyTCS [JOIIKOJBHMKY M IIKOJGHHKH BCEX BO3PAaCTOB, C HHTEPECOM
CMOTPST Ha KHUCTH ¥ CTOIBI, CaMM HaXOIAT COOTBETCTBEA M mnomobma. [lomoskurtensHbie
Pe3yNBTATH JICYCHHS BCEJLIIOT B HHMX YBEPEHHOCTH, a TaloKe MAIOT MM IIOYYBCTBOBATh
NPAYACTHOCTH K YEMY-TO CepBE3HOMY, HEOOXOMMOMY M GOIBIIOMY: 3H0POBBIO.

B cBoém weGosbimoM JOKJIafe f NBITANACH IOKA3aTh (QYHIAMEHTalIbHOCTH 3TOH
HayKH, HeOOXOaMMOli B HalleM MHpe HOCTOSHHBIX BOWH W IPOTHBOpETHil, HO MBI, IKOJIOTH,
JOJDKHBI C ONITUMM3MOM IJIAeTh BIepén U HECTH BHOBb OTKPHITHIC 3HAHNVA 1 HAYKY B MAcChL

W3yyaiire Cy-IDxok, B Bbl BcE moiimére! 310 madt BOZMOXKHOCTE HpHOIM3MTHCH K
busugeckoit ¥ JyxoBHOH rapMoHuu!

JURTEPATYPA

JIEKILIA [TPODECCOPA TIAK WKE BY

usparenseTBo Cy-IDrox Axamemum, Mocksa, 1994-1998 rr.
PYKOBOJICTBOIIO CY-IIKOK AKVITYHKTVPE. Ilak Wxe By.
msnaTenserso Mucraryra Cy-Jhkok AxynyskTypst, Kopes, 1989 r.

OcHoganne:
Mexnynaponusie cepruduxarsr Accompanun Cy-/DKOK AKYITYHKTYpbI, BbITAHHBIA Ha MM
M. CmupuoBoii B Mae 1995 roza 3a Ne 1130595 u B mae 1998 rona sa Ne 071-0598.

ENVIRONMENTAL PROTECTION IN THE PROJECT
»BALANCED DEVELOPMENT
IN THE SPREE-NEISSE-BOBER EUROREGION”

SZUSZKIEWICZ EWA (1), NAJBAR BARTLOMIE] (2)
Technical University of Zielona Géra, Podgdrna 50, 65-246 Zielona Géra
(1) Institute of Organisation and Management, (2) Institute of Sanitary Engineering
T.: (0045) 683254831, F.: (0048) 683245597

ABSTRACT. The Spree-Neisse-Bober Euroregion was established on the Polish and
German borderland on September 21, 1993. The statutes, principles of co-operation, aims
and tasks were elaborated. In the last seven years a number of investment projects have been
carried out: the construction of a sewage treatment plant Gubin — Guben, a number of cross-
border projects (founding the Landscape Park Krzesin —Neuzelle, sanctuories of Nature,
ecological grounds). One of the goals of the Spree-Neisse-Bober Euroregion” is to level the
existing economic differences between Poland and Germany and to co-operate in the fields of
culture, tourism, sports, education and mass media.

Key words: the Spree-Nysa-Bober Euroregion, Association of the Polish Communes,
European Union, balanced development, environmental protection.
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1. INTRODUTTIOR

The Spree-Neisse-Bober Euroregion (S-N-B) was established on the Polish-German
borderland on September 21, 1993. The members (founders) were representatives of six
border communes of the former Zielona Gdéra administrative province (namely: Lubsko,
Jasien, Brody, Nowogrdd Bobrzafiski and Trzebiel), the city of Zielona Géra and the head of
the provincial administration, whereas the German party was represented by the Union of
Cities and Districts: Forst, Guben, Spremberg and Cottbus. The area and the numebr of
members have been continually growing during the six years of the existence of the
Euroregion.

The statute of the S-N-B Euroregion determines, among others, the scope of tasks and
principles of co-operation. The goals and tasks which have been worked out aim at effective
levelling of the differences in the two parts of the Euroregion. The fundamental objectives
are as follows: comprehensive activities for the benefit of borderland areas in Poland and
Germany, environmental protection, economic and cultural development, a continuous
improvement of conditions of life of its inhabitants, including levelling the existing
economic differences. The work of the Euroregion members should be organised following
the principle of voluntary co-operation. Programs and projects are realised by joint work in
the following work groups in charge of:

L economy, transportation and tourism

1L agriculture, forestry and environmental protection

.  youth, sports, education and culture

IV.  information.

The work is co-ordinated by the staff of an office in Gubin (the Polish party) and an office in
Guben (the German party) .

A number of projects and investments have been realised during the six years (I
terms of office) of the existence of the Euroregion. The most important of them are as
follows: “Balanced Development in the S-N-B Euroregion”, a tourist project — biking routes
in the Euroregion, the construction of a common sewage treatment plant Gubin — Guben, a
project on cross-border forests preservation and protection — EUROLAS, stimulation of
cross-border contacts in the fields of culture, tourism, sports, education and mass media, as
well as realisation of small euroregional projects within the support and assistance projects of
the European Union Phare CBC, the Spree-Neisse-Bober Euroregion Fair, realisation of
cross-border youth co-operation (Najbar, Szuszkiewicz, 1998).

2. THE AREA OF THE SPREE-NEISSE-BOBER EUROREGION
As of April 15, 1999 the size of the areas occupied by the Euroregion and the
population are as follows:
o Polish part (east) area 7.981 km®, population — 639.125, den51ty of population — 80
inhabitants/km?;
° German part (west): area — 1.812 km?; population — 275. 782 density of population —

152/km?,

The area of the Euroregion is characterxsed by exceptional values of the natural
environment, therefore both in its eastern and western part great emphasis is put on the
protection of the environment, particularly on the protection and preservation of wooded
areas, swamp and peat areas, the habitat of rare and almost extinct species of plants and
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Fig. 1 The Spree-Neisse-Bober Euroregion. A - location, B - area of the Euroregion

L - communes belonging to the Spree-Neisse-Bober Euroregion
& - communes which do not belong to the Spree-Neisse-Bober Euroregion

animals. O n the Polish side there are three, quite large, landscape parks (of Lagéw, Grg'Zyna
and the cross-border park of Krzesin — Neuzelle) occupying the total area of 162,3 km” and
the surrounding protective area of 270,24 km?®. Two more parks are being made ready. Apart
from that 19 sanctuaries of nature have been established of the total area of approximately
70,0 km?, more than 100 ecological grounds of the total area exceeding 90,0 km? and about
1000 monuments of Nature (Najbar, Jerzak, 1996).

On the German side of the Euroregion (the present district of Spree-Neisse) till the
year 1989 there were 17 areas of preserved landscape and 8 sanctuaries of Nature (Schultze,
1998) which constituted approximately 0.12 % of the area of this district. After accepting the
preliminary assumptions of the project on balanced development of the Euroregion, the
documentation indispensable to undertake preservation of new areas of great values from the
point of view of natural science, has been completed very quickly. As a result, 30 sanctuaries
of Nature of the total area of 128 km?, about 20 areas of preserved landscape of the total area
of 415,5 km?, and many other areas subject to various forms of preservation, have been
established. The preserved areas function as vast, multi-segmental systems of combined
biotops. The most precious area of this region, from the point of view of natural science, is the
biosphere reserve “Spreewald” located in the north-west part of the Euroregion, being a
unique object of this type in the world.
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Fig. 2 Map of animated nature resources in the Spree-Neisse-Bober Euroregion
L - communes belonging to the Spree-Neisse-Bober Euroragion
&= - communes which do not belong to the Spree-Neisse-Bober Euroregion

- wooded area, T~ ! - preserved landscape area, {) - sanctuary of nature,
#9123~ landscape parks

Vast wooded lands are considered to be one of the most valuable areas of the whole
Euroregion. In the Polish part of the Euroregion, woods occupy approximately 48% of the
area (more than 4,0 thousand km?) (Fig. 2) (Regional Directorate of State Forests, 1997).

2.1. NATURAL RESOURCES OF THE EUROREGION
Apart from exceptional values from the point of view of natural sciences, the S-N-B
Euroregion is rich in deposits of various natural resources. They are used to meet the needs of
the local industries, for example in power industry, building, glass-making industry or in
foundry. Rich resources and their profitable exploitation affect to a considerable extent the
economic development of the region. Due to the fact that the resources are often found on the

preserved areas, their mining must be limited.
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Fig. 3 Map of deposits of mineral resources in the Spree-Neisse- Bober Euroregion

£~ communes belonging to the Spree-Neisse-Bober Euroregion
£ - communes which do not belong to the Spree-Neisse-Bober Euroregion

. oil accumulation, - natural gas deposits,## - brown coal deposits, o- deposits of clay
materials for red ceramics, O - deposits of clay materials for stone ware and refractory products,
A - lacustrine chalk, - deposits of glass-making sands, O- deposits of high silica sand for the
manufacture of calcium-silicate bricks and cellular concrete, ®- natural aggregate, ¥°- mineral
water intake.

The magnitude of indicated natural resources is as follows (Koztowski, 1978).
(Dzwba 1997), (Schultze, 1998)
the Polish party: oil — in the years 1995-1996 the output was about 37 thousand tons,
which is approxnnately 21% of the national productlon natural gas — the magnitude of
resources is estimated to be of approximately 6 mln m’; brown coal — about 2 mln tons;
clay materials for building ceramics - about 35 mln m’; clay materials for the
manufacture of stoneware and refractory products — 8,4 min tons, lacustrine chalk — over
10 min tons; glass-making sand — about 494 thousand tons; high silica sand for the
manufacture of calcium-silicate bricks and cellular concrete — about 8,4 min m?; natural
aggregate — about 755 min tons.
- the German party: brown coal in seven strata at the depth of 150 — 200 m under post-
glacial piles.
Figure 3 presents the occurrence of natural resources in the Euroregion.

3. THE PROJECT “BALANCED DEVELOPMENT IN THE SPREE-NEISSE-
BOBER EUROREGION”
The project was initiated by the Task Team for the matters of Structural Policy in Poland. It
was supposed to be a pilot structural programume in which: “methods, within the framework of
the Polish legal conditions and the existing social and cultural environment, to support the
changes in the economic structure of the region on the basis of the so called objectives of the
European regional policy in the member countries of the European Union” were elaborated
(Association of the Polish Communes, 1997). In September 1997 the programme was
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accepted by the Council of Ministers as one of the four projects of the Pilot Regional

Development Programme. The other three projects contain the solutions to other problems of

regional policy, namely:

- agrarian policy in the “Programme for the Development of the Country and Agriculture in
Matopolska",

- restructuring and economic development in the “Regional Programme for Economic
Restructuring and Counteracting Unemployment . in the Provinces of Northem Poland”
and in the “Programme for Restructuring and Development of Economy in the Province
of Katowice”

The Pilot Programme of Regional Development was worked out in Poland, in order to prepare

the country to implement the structural funds of the European Union. Four projects of the

programme have been positively assessed by the specialists from the European Commission
and accepted as standard materials to run an Integrated Regional Development Programme

PHARE-INRED. The work on the programme started in December 1997 after subscribing

financial liabilities — Financial Memorandum (which set forth the objectives and principles of

the programme operation) by the European Commission and the government of the Polish

Republic. The Polish Agency for Regional Development was appointed the managing body,

i.e. an institution administering the programme “Balanced development in the Spree-Neisse-

Bober Euroregion.

The programme “Balanced Development in the Spree-Neisse-Bober Euroregion” was
financed additionally in the amount of 300 thousand ECU from the PHARE-INRED funds.
The money is appropriated mainly for: training, consultancy, purchase of equipment for the
regional administration and the leading institutions in the region.

3.1, OBJECTIVES OF THE PROGRAMME “BALANCED DEVELOPMENT IN

THE SPREE-NEISSE-BOBER EUROREGION”

The main objective of the programme is: “fo balance economically, socially and
culturally the region’s development using and maintaining in a rational way the precious
values of the natural environment, including its reconstruction in cases balance has been
disturbed” (Association of the Polish Communes, 1997). This will be undertaken in the
Polish part of the S-N-B Euroregion in two stages: the first one - in the years 1998 — 2005,
whereas the other, long-term stage — till 2010 .

In order to secure the development of the Euroregion to proceed in the predicted and
desired direction, other intermediate goals have been set up. They are presented in detail in
eight TECHNICAL CHARTERS OF ACTIONS.

1. EDUCATION (objective: improvement of the level of education in the Euroregion,
adjustment of the educational structure to the processes of economic restructuring),

2. CHANGING THE ECONOMIC STRUCTURE OF THE “SPREE-NEISSE-BOBER
EUROREGION” (objective: to create competitive business activities in the region, to
increase the number of innovations in industry),

3. WESTERN INVESTMENT PARK (objective: to attract Polish and foreign investors by
offering them an ordered list of localisations in combination with a package of preferences
and financial support),

4. TECHINICAL INFRASTRUCTURE OF GENERAL USE ( objective: to improve the
accessibility of the Euroregion in terms of communication and transportation, to establish
an infrastructure favouring the capital inflow, to increase the attractiveness for
investments), ‘

5. COMMUNAL TECHNICAL INFRASTRUCTURE (objective: to improve the quality of
life in the Euroregion, to improve the quality of economic processes),
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6. COUNTRYSIDE - BORDER AREA (objective: deep restructuring of the border sub-
region by changing its economic functions),

7. TOURISM (objective: to make use of the natural resources, objects and cultural
institutions in order to increase considerably the income from tourism),

8. CULTURE (objective: to use the culture and its material resources to increase the
attractiveness of the region for investments and to develop the strategic types of tourism).

Implementation of the programme was initiated by a series of training courses in:

- how to use the assistance and support funds,

- updating and expanding the charters of actions and the diagnostic part of local strategies
as well as the Integrated Pilot Programme “Balanced Development in the Spree-Neisse-
Bober Euroregion”,

- integration of Poland with the European Union,

- possibilities of obtaining funds for representatives of institutions of small and medium-
sized business.

- and others.

4. MAIN THREATS TO REALISATION OF THE PROGRAMME “BALANCED
DEVELOPMENT IN THE SPREE-NEISSE-BOBER EURGREGION”

The achievement of the objectives of the programme “Balanced Development in the
Spree-Neisse-Bober Euroregion” depends on many factors. One of them is the environmental
protection policy in the region. One of the fundamental tasks of this policy is among others to
recognise all the possible threats and dangers which affect the environment in a negative way,
and then to elaborate a plan of their liquidation. Threats to the environment of the Euroregion
are caused mainly by the local industry and to a smaller extent by life activities of the
community living there . The situation will be improved when all the towns and communes
have sewage treatment plants and an adequate system of waste treatment The environment of
the region is also affected by threats originating from other regions, such as, among others,
emissions of noxious gases from the copper mines, for example, pollution of waters, transport
of contaminants and dangerous substances, soils contaminated by the soviet army with
substances derived from oil , and others.

In order to preserve the precious values of the environment of the region, first of all it
should be aimed at solving the problems due to threats generated by:
¢ the mining industry, first of all mining of brown coal and oil-derivative materials;
exploitation of brown coal results in lowering the level of ground waters, it causes that
land is excluded from agricultural or forestry use for a dozen years, it results in the
formation of under-mine basins (Regionale Planungsgemeinschaft Lausitz — Spreewald,
1998); whereas the exploring for and exploitation of oil-derivative materials may result in
an uncontrolled outflow of brine, oil or emission of natural gas or hydrogen sulfide, etc.,
power industry (excessive emission of noxious gasses and dust),
industries using chemical compounds in technological processes (Uchman, 1997),
transport of dangerous substances,
animal husbandry (disposal of waste, mainly manure),
cultivation of grassland (eutrophication of lakes).

Figure 4 illustrates the main threats affecting in a negative way the environment of the S-
N-B Euroregion.
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Emission of noxious gases from German power plants

SEEEn

Emission of noxious gases from copper mines

Fig. 4 Main environmental threats in the Spree-Neisse-Bober Euroregion

£~ - communes belonging to the Spree-Neisse-Bober Euroregion
£ - communes which do not belong to the Spree-Neisse-Bober Euroregion

- industrial districts, T - influence of agriculture (usage of mineral fertilisers),
B - soil contaminated oil-derivative waste

4.1. ACTIONS REDUCING THE EFFECT OF SOME MORE IMPORTANT
THREATS
The issues related to environmental protection are greatly emphasised in the project
“Balanced Development of the Spree-Neisse-Bober Euroregion”. All Technical Charters of
Actions determine the scope of affecting the natural environment by undertaking certain
tasks.

" The project specifies two main directions of the environmental protection policy in the
Euroregion. They cover various areas of life and economy. In the Charter no. 1 -
EDUCATION it is planned to organise training courses and workshops in order to increase
the level of pro-ecological education and awareness. The Charter No. 2 —- CHANGES IN THE
ECONOMIC STRUCTURE OF THE EUROREGION specifies the principles of a new
economic structure in which the criterion of affecting the environment will be one of the most
fundamental criteria deciding upon the location of a given economic subject.

The project includes also a plan of temporary actions which aim at minimising or
liquidation of the effects environmental threats exert on particular elements of the
environment. Sc far many undertakings involving investiments and aiming at satisfying the
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above mentioned objectives have been carried out or are being carried out in the Euroregion.

The most important investments include:

¢ the construction of sewage treatment plants (in 13 communes),

s the construction of industrial and communal waste storage yard in 4 communes

¢ gasification of selected towns and villages.

Moreover, it is scheduled to continue the project “EUROLAS” which includes a number
of undertakings in the following:

o improvement of cross-border communication within the frameworks of preventing,
controlling and fighting against forest fires (by means of supplementing the network of
radio and telephone communication, providing water for forest fire suppression in
wooded areas with no natural water resources, supplementing the stationary network of
water tanks for fire suppression with tanks on vehicles),

e exchange of situational reports on forests preservation,
public relations in the borderland area.

5. CONCLUSIONS

In the newly created Lubuski administrative province (1.01.199) work is in progress
on developing the strategy of development. Such development should contribute to economic
growth, an improvement in the quality of life of the community, and also to an improvement
or maintenance of the present state of the environment and thus none of the undertakings
realised within the framework of this strategy of development can affect the environment in a
negative way.

Due to a strict co-operation of the officers of the Provincial Administration Office, the
S-N-B Euroregion and all the other parties concerned, all objectives and tasks of the strategy
of development for the Lubuski administrative province will concur with the assumptions of
the project “Balanced development in the Spree-Neisse-Bober Euroregion”. Thus , a chance
emerges of creating a directed regional policy which would take into consideration the main
assumptions of balanced development in accordance with the guidelines of Agenda 21.

Simultaneously with the work on the elaboration of the Lubuski administrative
province development strategy, work is going on relating to the development of a Common
Planning Document for the S-N-B Euroregion. The grounds for working out this document is,
among others, the project “Balanced development in the S-N-B Euroregion” . It is supposed
to serve as an auxiliary and model project to obtain extra financing for the Polish — German
borderland from the funds of PHARE II CBC (for the Polish party) and of Interreg.

REFERENCES
ASSOCIATION OF THE POLISH COMMUNES OF THE S-N-B EUROREGION, 1997,
Balanced development in the Spree-Neisse-Bober Buroregion. Pilot Structural Programine
(Gubin, Zielona Gora)
DZIOBA T., 1997, Mining of mineral resources (output according to the balance sheet in the
years 1995-1996), in: Information on the condition of the environment in the province of
Zielona Gora in the years 1995-1996; Published by: the State Inspectorate of Environmental
Protection, Ziclona Gora.
KOZL.OWSKI S., 1978, Mineral resources in the Lubuski region, Geological Publishers,
Warsaw.
NAJBAR B., JERZAK L. 1996, Nature in the province of Zielona Géra, published by:
Leaque for the Preservation of Nature, Zielona Géra.
NAJBAR B., SZUSZKIEWICZ E., 1998, Touristic values of the Spree-Neisse-Bobr
Euroregion, published by: B-ART-EK, Zielona Géra.

ISBN - 9984-585-55 -7 204



Environment. Technology. Resorces 1999

STATE FORESTS, REGIONAL DIRECTORATE OF' STATE FORESTS IN ZFIELC:N;A;1
GORA , 1997, Analysis of business activity of the Regional Dn'ec-torate qf State oresS s
Zielona’Géra ,for the year 1997, published by: State Foresls, Regional Directorate of State
Zielona Gora. .
{lzgéigi\lzii%nPLANUNGSGEMEINSCHAFT LAUSITZ - SPREE\I)Z/(\LD, 1d99fS Reggﬁzi
i i i zyce — Spreewald (grounds 101 16g)

t of securing raw materials for the region of Luzy.rce > : :
;‘ljilcrzigg in prociedings of a German — Polish seminar on “Natural environment 1n the
Neisse-Bober Euroregion”, Zielona Gora. . o ' .
gl(jereCUNL?z%e K., 1998, Ssatial development in the Spree-Neisse .chstnct .w1th p‘z‘lrtlcul.ai
attention paic,i to brown coal mining, in proceedings of a German’ — Polish seminar on “Natura

i t in the Spree-Neisse-Bober Euroregion”, Z1elo'na Gora. o .
?g&mzﬁn A., 1991;, Extraordinary threats to the env1ronmen?:, in : information on ’;}ée
condition of the environment in the province of Zielona Gf’)ra in the years 1995 — 1996,
published by: the State Inspectorate of Environmental Protection, Zielona Gora.

DETERMINATION OF DECISION RULES ON THE BASIS OF
GENETIC ALGORITHMS

ARITA TAKAHASHI, ARKADY BORISOV

Genetic algorithms have widely been used in optimization tasks, and there are only a
few works that use genetic algorithms to find rules. One of these studies is described [2] as -
follows: a set of solutions consists of various encoded rules:

attributel <valueA; attribute2>=valueB; (1)
attribute3=valueC.

One symbol string may encode several rules. One should foresee whether they will be
combined with a conjunction or with a disjunction (conjunctive or disjunctive method [3]).
The task of a genetic algorithm is to determine the preferences according to which a decision
maker divided patterns into acceptable and unacceptable ones.

The present work deals with the following issues:

1. how to find the preferences by using only a small part of solution space;
2. how to find the preferences for fuzzy evaluations;

3. how to generate hypotheses for the best ideal and the worst ideal solutions.

By using the accumulated data base, the genetic algorithm should generate additional

o}ajects and rule weights for each object. The rules themselves will look as the hypotheses
cither affirmed or denied by the genetic algorithm.

If any rule is not to be taken into account, the genetic algori indi
. . ) , gorithm should indicate a low
weight co?fﬁcwnt for ﬂ’llS' rule. If the rule should be taken into account to a certain extent
then forT tII:lS rude1 t?e genet11lc ;llgorithm should generate a large coefficient ’
us, solutions will be formed from strings of length 15 (9 posi i
6 - for rule wolioms v ed f I . 115 ( posttions for structure and
o foll%ws? en the weight coefficient for the i-th rule (i-th criterion) could be
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digiti
weighti = @
a’igitI + digity + digit3 + digity + digits + digit

where digit; is the number in position (9-+), digif; is the number in position (9+1),...,
digits is the number in position (9+6). In the case when the last six symbols are zeros,
i.e. “000000”, the weight will be : weight~=1/6.

All the six rules are connected with conjunction [3] for the selection mechanism:

valuel value6
| ) >= levely and .. and | (") >= levelg | then select 3)
1+ weight1 1+ weight6

where level; is the value of a solution considered in the previous cycle, i.e.
level;=(value  /(1+weight|))iterarion-1 » value; is the value that expresses the quality of a
solution with regard to Rulel.

From the expressions it follows that the greater the meaning of weight; is, the
higher requirements are imposed on the objects by the i-th rule which is to participate in
forming the next generation, whereas if there is generated a small weight, the meaning
of value; might also be small. The experiments have proved that coefficients converge
to certain values.
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NEIRONU TTKLAI UN LEMUMU KOKA SALIDZINAJUMS
IZPLUDUSAS INFORMACIJAS APSTRADE

ERIKS TIPANS
Intelektudlo Datortehnologiju Profilinstitiits
Rigas Tehniska Universitate
Kalku iela 1, Riga LV-1658, Latvija
Talr.: +371 7089 530
Fakss: +371 782 0094
E-mail: aborisov@egle.cs.rtu.lv’

Darba mérkis bija salidzinat neironu tikla un lémumu koka generdfanas
algoritmu izpliduSas informacijas apstrides uzdevuma. IzplduSas informacijas
apstradei ir izstradatas vairdkas pieejas — gan daZadu arhitektfiru neironu tikli, gan ari
daZadi lemumu koka indukcijas algoritmi.
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Sava darb3 es izmantoju daudzslanu tie§as izplatiSands neironu tiklu ar kltdas
atpakalizplatiSands algoritmu, pieldgojot tikla ieejas un izejas izpliidusu vertibu
att€loSanai saskana ar [2]-[H. Ishibuchi, H. Okada, H. Tanaka, Interpolation of Fuzzy If-
Then Rules by Neural Networks].

Par lémumu koka indukcijas algoritmu, ar kuru salidzinit neironu tikla
rezultatus, es izvélgjos [1]-[Yufei Yuan, Michael J. Shaw, Induction of fuzzy decision
trees] aprakstito pieeju.

Risinamais uzdevums

Par risinama uzdevuma pamatu es pému [1] darbd aprakstito klasifikacijas
problému. Taja runa iet par laika apstakliem sestdien un par to, kadu sporta veidu lai
izvélas atkariba no laika apstakliem.

Laiks var biit aprakstits ar Cetriem atriblitiem:

A = {Outlook, Temperature, Humidity, Wind}
un katram atriblitam iesp8jamas vértibas:

Outlook = {Sunny, Cloudy, Rain},

Temperature = {Cool, Mild, Hot},

Humidity = {Humid, Normal},

Wind = {Windy, Not_windy).

Savukart, klases ir sporta veidi, ko varétu izv€léties nedélas nogalei (Plan):

C = {Swimming, Volleyball, Weight lifting}.

Ta ka Seit visi atribhti un klases attélo cilveka uztveri un véléSanos, tie ir
neskaidri (izplidusi). Pieméram, cilveka sajlitas par aukstu, remdenu vai karstu ir
neskaidra un starp tdm nav noteiktu stingru robeZu. Lai gan no temperatiiras
neskaidribas var izvairities ar skaitlisku mériSanu, likums, kas ieviests lémumu koka,
var saturét maksligu stingru robezu, pieméram: “IF temperature > 20 °C THEN
swimming”. Bet ka rikoties gadijumi, ja temperatiira ir 19 °C? Vai personai pilnigi
noteikti mav jaiet peldéties? Acimredzams, ka miksliga stingra robeza $eit nav vélama.
Lai gan neskaidriba starp swimming vai volleyball varétu ari nebiit, tomér klasifikacija,
ja ta tiek interpretéta ka cilvéka v&lme, var joprojam biit neskaidra. Piemé&ram, laiks var
bt perfekts vai ari vienkar§i samérd labs volejbolam. Klasifikacijas nenoteikiiba
(divdomiba) arT var paradities. Piem&ram, laiks var&tu bt Joti labs gan peld&Sanai, gan
arf volejbolam, un cilvekam varétu bt griiti izvEleties.

Zemak redzamajd 1.tabuld ir neironu tikla apméciba un lémumu koka
generéSana izmantotie dati. Tas ir atribiitu {Outlook, Temperature, Humidity, Wind}
piederibas funkciju vértibas, ki ar klases (Plan) piederibas funkciju vértibas.

Izplidu$a lémumu koka indukcijas algoritms
Izpludu$a lemumu koka indukcijas process sastav no sekojoSiem soliem:
1. Apmacibas datu fuzifikacija;
2. Izplidu$a lémumu koka inducgSana;
3. Lémumu koka parveidosana likumu kopa;
4. Izpludu$o likumu pielietoSana klasifikacija.

1. Apmacibas datu fuzifikicija
Apmacibas datu fuzifikdcija ir konceptualizacijas process, ko cilvéki lieto, lai
samazinatu l&muma veik¥anas procesa izmantotas informacijas parak lielo daudzumu.
Piem&ram, skaitliskds vértibas tiek aizvietotas ar lingvistiskiem terminiem, ki daudz,
videji, maz uit. To piederibas funkcijas var tikt aptuveni noteiktas balstoties uz ekspertu
pieredzi, vai cilvéka vispargjo uztveri. Alternativi, piederibas funkcijas var tikt iegiitas
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no statistikas datiem. A1l izplidusi klasterizacija, kas balstas uz paSapmacibu, var tikt
izmantota piederibas funkciju noteik$anai.

1. tabula
Neironu tikla apméciba un lémumu koka genergsani izmantotie dati
Case Outlook Temp. Humidity Wind Plan
Sunny | Cloudy | Rain | Hot | Mild | Cool | Humid | Normal | Windy | Not windy | Volleyb. | Swimm. | W_lift,
I 0.9 0.1 00 11041001} 00 08 0.2 0.4 0.6 0.0 0.8 0.2
2 0.8 0.2 0006} 04] 00 0.0 1.0 0.0 1.0 1.0 0.7 0.0
3 0.0 0.7 03 108]021] 00 0.1 0.9 02 0.8 0.3 0.6 0.1
4 02 07 - 10110307 | 00 02 0.8 0.3 0.7 0.9 0.1 0.0
5 0.0 0.1 09§07 (03] 00 0.5 0.5 0.5 0.5 0.0 0.0 1.0
6 0.0 0.7 03 100¢}03] 07 0.7 0.3 0.4 0.6 02 0.0 0.8
7 0.0 03 07 §00 3001} 10 0.0 1.0 0.1 0.9 0.0 0.0 1.0
8 0.0 1.0 00]100}02] 08 0.2 0.8 0.0 1.0 0.7 0.0 0.3
9 1.0 0.0 00 j10]00] 00 0.6 0.4 0.7 0.3 0.2 0.8 0.0
10 0.9 0.1 00 ] 001} 03 07 0.0 1.0 0.9 0.1 0.0 0.3 0.7
11 0.7 0.3 00 § 1.0} 00 ] 00 1.0 0.0 0.2 0.8 04 0.7 0.0
12 0.2 0.6 02 100 | 1014 00 0.3 0.7 0.3 0.7 0.7 0.2 0.1
13 0.9 0.1 00]02}08 | 00 0.1 0.9 1.0 0.0 0.0 0.0 1.0
14 0.0 0.9 011007109 ] 01 0.1 0.9 0.7 0.3 0.0 0.0 1.0
15 0.0 0.0 1.0 § 00 | 0.0 1.0 1.0 0.0 0.8 0.2 0.0 0.0 1.0
16 1.0 0.0 00105051 00 0.0 1.0 0.0 1.0 0.8 0.6 0.0

2. Izpliidusa lemumu koka inducéSana

Kognitivas nenoteiktibas meéri. Literatira tiek ieteikti divi kognitivas
nenoteiktibas méri — nenoteiktibas mérs (vaguerness) E, un divdomibas meérs (ambiguity)
E,

E, (vagueness) ir izpludu$a koka analogs ID3 algoritma izmantotajam
entropijas méram. Pienemsim, ka A apzim& izpliduSu kopu universd U ar piederibas
funkeiju g4(u) visiem ueU. Ja U ir diskréta kopa U = {uy, uy, ..., um} un 24 = u,(w;), tad
izpliidusas kopas A nenoteiktiba (jeb fuzziness) tiek definsta ka:

B, (4) === (s In g, + (1= ) 1ol ).

Ta ka visi lingvistiskie termini un klases ir izpliduSas kopas, to nenoteiktibu iesp&jams
aprékinat.

E, (ambiguity). Piepemsim, ka 7 = (n(x)[x € X) apzime normaliz&tu Y varbitibas
sadalfjumu vz X = {Xy, X, ..., Xn}. Varbiitiskais divdomibas mérs tiek definéts ka

E,(V)=g(x) =3 (z -}t
i=1

kur ©° = {m", my', .., Ty} ir varbiitibu sadalifjuma T = {n(X;), 7(X2), ., 7(Xn)}
permutacija sakartota ta, ka ni* > n*m jai=1,2, ..., n,un ng = 0.

Lai noteiktu divdomibu atriblitam 4 starp ta lingvistiskajiem terminiem 7({4) =
{Ty, ..., Ts}, m&s interpret&jam piederibas funkcijas

{aar ()5 pig, (U, )seees Hr, (#,)} ka varbitibas sadaljumu objektam w; iegit

lingvistisko terminu no terminu kopas 7(4) = {Ti, ..., Ts}. Lai normaliz&tu varbitibas
sadalijumu, piepemsim, ka
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o, ) = )/ ey, () s =1, .5,

Tadgjadi, atribiita 4 divdomiba objektam u; var tikt aprékinata ka
E(A(u:)) = g(7mr(uy)).
Tad atribiita A divdomiba ir:

E(d)== 3 E,(A()

Klasu divdomiba tiek aprékinata tapat ka atribltiem.
Izpliidusie likemi. IzpltiduSajam likumam ir forma “IF 4 THEN B”, kas defing saistibu
starp nosacijumu izpliduSo kopu 4 un secindjumu izpliduSo kopu B. Likuma
patiesuma limenis (degree of truth) var tikt mérita ar 4 piederibu (subsethood) B.
Piederiba S(4, B):
M(ANB) Dy min(e, (), 15 (w))

M(4) i)
T4 ir izpliduso kopu analogs Beijesa teorémai.
Izplidusi liectba, Klasifikacijas uzdevuma izpliadusi lieciba (fuzzy evidence) ir
nosacijumu izpliidusi apak§kopa, definéta objektu telpa, kas attélo lingvistiskas vértibas,
ko piepem viens vai vairaki atribliti. Piemé&ram, miisu uzdevuma izplidus lieciba E
varétu bt Hot N Sunny, kas attélo nosacfjumu, kad “the Temperature is Hot and the

Outlook is Sunny”.
Varbiitiba klasificet objektu ki C; , ja dota izpliidusi lieciba E, tiek defingta ka:

#(C,|B)=S(8,C) / maxS(E,C)),

kur S(E, C)) attélo klasifikacijas likuma “TIF £ THEN C;” patiesuma limenis, bet 7(C|E)
= {#(C{E), i = 1, ..., L} ir normaliz&tais varbiitibas sadalijums neizpliidusa telpa C =
{Cy, ...CL}.

Kiasifikicijas divdomiba ar izpliiduse liecibu E tiek definéta ka

G(E) = g(n(C|E)) un kas tiek mérita, balstoties uz varbiitibas sadalijumu #(C|E).
Izpludusu kopu izpliidust atdaliSana (fuzzy partition) tiek definéta sekojosi:

ja ir dota izplidusi lieciba F un izplidusu liecibu kopa P = {E,, ..., Ex} definéta objektu
telpa U, tad P izpliidusi atdaliSana uz F tiek definéta ka _
PIF={E;NF, .., B~ F}, kur katrs objekts iek§ F tiek nodalits uz E; ar piederibu ug;
~ r. Kad F = U, var vienkar5i rakstit P|U = P.

Klasifikacijas divdemiba ar izpliduSo atdaliSanu P = {E|, ..., E;} un izplidusu
liecibu F tiek apzimeta ka G(P|F) un ir vid&jais sv&rtais no klasifikicijas divdomibam
katrai atdalijuma apakskopai:

k
G(P|F)=) w(E,|F)G(E,NF)
i=1
kur G(E; N F) ir klasifikacijas divdomiba ar izplidugo liecibu E; N F, w(E|F) ir svars,
kurs attélo relativo apakskopas E; N F izmé&ru iek§ F.

W(E, | F) = M(E, N F)Zk: M(E, NF)

S(4,B)=

_ Pﬁrldééa.nﬁs starp lingvistiskajiem terminiem var izraisit lielu klasifikacijas
dl’vdo.riu“bu. Lai samazinatu divdomibu, objekta klasifikacijai jabalstds vairak uz
stiprajam neka vdjajam liectbam. Lieciba ir stipra, ja tds piederibas funkcijas vértiba
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parsniedz noteiktu nozimigwma limeni. Ja ir izplidusi lieciba E ar piederibu uz(u), tad
Ea ir izpltidust lieciba ar nozimiguma Iimeni o un piederibu:

g (W), Jape (6)

Os .]a,uE (Zl) <a
Dotajai izpliiduSo liecibu kopai P = {Ej, .., E;} izplidusi kopa F tiek sadalita
nozimiguma [imeni « ka:

PojFa={Ea; " Fa, ..., Eax " Fa}, kur Eq; ir lieciba E; nozimiguma Iimeni o
un Fe ir lieciba F nozimiguma limeni «. Nozimiguma limenis a nodrosina filtru lai
samazinatu divdomibu sadalijumi. Lémumu koka indukcijas procesa vél tiek ieviests
likuma patiesuma limepa slieksnis £.

Izpliidusa lemumu koka induceSana notiek sekojosi

Solis]: Noteikt klasifikacijas divdomibu katram atriblitam un atribiitu ar vismazako
divdomibu izvélgties par lémumu koka sakni.

Solis 2: Izdz&st visus 1émuma mezgla tukSos zarus. Katram lémuma mezgla netukam
zaram izrekinat visu objektu klasificéSanas patiesuma limeni katra klasé. Ja patiesuma
Itmenis, klasificgjot viena klasg, parsniedz doto slieksni f, nobeigt zaru ka lapu (klasi).
Citadi, izsekot, vai papildus atribiits turpinds sadalit zaru (t.i., vai tas generés vairak ka
vienu netuk$u zaru) un samazinas klasifikacijas divdomibu. Ja ja, tad izvéléties atribiitu
ar vismazako Kklasifikacijas divdomibu par jaunu lémuma mezglu uz $3 zara. Ja né,
nobeigt zaru ka lapu (klasi). Uz lapas visi objekti tiks ieskaititi viend klasé ar augstiko
patiesuma limeni.

Solis 3: Atkartot soli 2 visiem jaunajiem generétajiem l€émuma mezgliem lidz talaka
koka augSana nebiis iesp&jama. Tad lémumu koks ir pabeigts.

Augstak minétie soli tiek veikti, pemot véra nozimiguma limeni a. Objekts
pieder zaram tikai tad, ja atbilstosa piederiba ir liclaka par «. Divdomibas mérs ari tiek
aprékinats nozimiguma limeni ¢ Parametram ¢« ir loti nozimiga loma, filtr&jot
nenozimigas liecibas un tad&jadi noveriot nenozimigus zarus un lapas.

Patiesuma limepa slieksnis /5 kontrolg koka aug§anu. Zemaks [ varétu vest pie
mazaka koka, bet ar zemaku klasifikacijas precizitati. Tomér, kad £ tiek palielinats lidz
noteiktam punktam, papildus precizitates pieaugums vairs netick iegits. & un f izvéle
ir atkariga no konkré&ta gadijuma.

Inducgjot koku péc augstak aprakstita uzdevuma datiem ar ¢ = 0.5 un = 0.7,
tiek iegiits sekojoss izpliidis 18mumu koks:

/uEa (u) =

Temperature? (G(Temperature) = 0.48)
Hot (G(Hoi) = 0.45): Outlook? (G(Outlook | Hot) = 0.42)
Sunny: Swimming (S = 0.85)
Cloudy: Swimming (5= 0.72)
Rain: Weight_lifting (S = 0.73)
Mild (G(Mild) = 0.83):  Wind? (G(Wind | Mild) = 0.36)
Windy: Weight lifting (S =0.81)
Not_windy: Volleyball (S = 0.78)
Cool (G(Cool) = 0.20).  Weight lifting (S=0.88),

kur G ir klasifikacijas divdomibas mérs l@muma mezgla, bet S ir Kklasifikacijas
patiesuma Iimenis uz lapas.

3. Lémumu koka parveidoSana likumu kepa
Katrs cel§ pa zariem no saknes lidz lapai var tikt parveidots likum3, kur nosacijums
reprezent€ atribiitus, kas ir cela no saknes 1idz lapai, bet secindjums reprezenté klasi uz
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lapas ar augstako klasifikdcijas patiesuma limeni. No augstik redzama lémumu koka
tiek iegita sekojosa likumu kopa:

Rule 1: IF Temperature is Hot AND Outlook is Sunny THEN Swimming (S = 0.85)
Rule 2: IF Temperature is Hot AND Outlook is Cloudy THEN Swimming (S = 0.72)
Rule 3: IF Temperature is Hot AND Outlook is Rain THEN Weight_lifting (S = 0.73)
Rule 4: TF Temperature is Mild AND Wind is Windy THEN Weight lifting (S=0.81)
Rule 5: IF Temperature is Mild AND Wind is Not_windy THEN Volleyball (S = 0.78)
Rule 6: IF Temperature is Cool THEN Weight lifting (S = 0.88)

Likums 3 var tikt vienkar$ots uz likumu 3

Rule 3°: IF Outlook is Rain THEN Weight_lifting (S = 0.89)

legfito likumu kopu ir iesp&jams vienkér3ot. Seit tiek izmantota vienkar§a metode. Katru
likumu méginam vienkarsot, uz laiku novacot pa vienam atribiitam no ta IF dalas. Tad
pilnigai novakSanai izv€lamies atribiitu, kura novakSana dod augstako vienkarSota
likuma patiesuma limeni. Ja §3 jaund likuma patiesuma limenis nav zemaks par slieksni
B, un par origindla likuma patiesuma ITmeni, vienkar§o$ana ir veiksmiga. Process
turpinas lidz talaka vienkarSoSana nav iesp&jama nevienam likumam. Miisu pieméra 3.
likums var tikt vienkarSots uz 3.”, 3.” likuma patiesuma lfmenis ir 0.89, kas ir augstaks
par originala 3. likuma patiesuma limeni 0.73. Citi likumi vairak nevar tikt vienkaroti.

4. Izpliduso likumu pielietoSana klasifikacija
Kad ir iegfita attiecigd izpliduSo likumu kopa, to var pielietot klasifikacija.
NeizpliduSaja klasifikacija tikai viens likums tiek pielietots katram konkr&tajam
objektam. Turpretl izplidusaja gadijuma, vairaki likumi var tikt pielietoti vienlaicigi un,
tadgjadi, objekts var tikt klasificSts da¥adas klasés ar atSkirigu piederibas pakapi.
Klasifikacija notiek, izrékinot katram objektam nosacijuma piederibu balstoties uz ta
atribiitiem. Tad secindjuma piederibas pakape biis vienada ar nosacijuma piederibu.

Iegiitie rezultiti, to salidzinajums
Lok, rezultati, kas iegiiti ar izpliduSo lémuma koku, balstoties uz 1. tabula
esoSajiem datiem:

2. tabula
Izplidusa lemumu koka apmaicibas rezultiti
Case Classification in training data Classification with learned rules
Volleyb. Swimm. W_lift. Volleyb. Swirm. W_lift.

1 0.0 0.8 0.2 0.0 0.9 0.0
2 1.0 0.7 0.0 0.4 0.6 0.0°
3 0.3 B 0.6 0.1 0.2 0.7 0.3
4 0.9 0.1 0.0 0.7 0.3 03
5 0.0 0.0 1.0 0.3 0.1 0.9
6 0.2 0.0 ) 0.8 0.3 0.0 0.7
7 0.0 0.0 1.0 0.0 0.0 1.0
8 0.7 0.0 0.3 0.2 0.0 0.8*

9 0.2 1T 0.8 © 0.0 0.0 1.0 0.0
10 0.0 0.3 0.7 0.1 0.0 S0
1 0.4 0.7 0.0 0.0 0.7 0.0
12 0.7 0.2 0.1 0.7 0.0 0.3
13 0.0 0.0 1.0 0.0 0.2 0.8
14 0.0 0.0 1.0 0.3 0.0 0.7
15 0.0 0.0 1.0 0.0 0.0 1.0
16 0.8 0.6 0.0 0.5 0.5 0.0°

a ~ nepareiza klasifikacija
b — nevar iz8kirt starp divam vai vairdk klasgém
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No rezultatiem ir redzams, ka no 16 apmacibas piemeriem 3 gadijumos 1€mumu koks
deva nepareizu rezultatu, tatad tas k]idijas 18.75% gadijumu.

Tas pats uzdevums tika risinats, izmantojot daudzslanu tie$3s izplati¥anas
neironu tiklu ar kliidas atpakalizplati$anas algotitmu, pielagojot tikla ieejas un izejas
izplidusu vertibu attéloSanai saskana ar [2]. Apmécot neironu tiklu ar to pasu pieméru
kopu, neironu tikls sp&a 100% gadijumu pareizi klasificét visus apmaco$aja kopa
ietilpstoSos piem&rus, tatad kliida bija 0% gadijumu.

Tadg] ar neironu tiklu tika veikti papildus eksperimenti, izslédzot no apmaco¥as
kopas daZus piem8rus un p&c tam méginot tos klasificet. Jauktd seciba tika izslégti gan
2, gan 4, gan 6 pieméri un tika novertéta klasifikacijas kvalitate. Jasaka, ka t3 bija stipri
atkaiTga no neironu tikla parametriem — neironu skaita sléptaja slani (tika izm&ginati no
1 Iidz 6), apmacibas koeficienta f, apmacibas procesa iteraciju skaita un uzdota k]adas
Iimepa. Tade] katrd izm&ginajuma rezultati bija atSkirigi un tos ir praktiski neiesp&jams
sistematiz8t tabulas vai grafika veida. Tomeér jasaka, ka vid§jais klidiSanas procents,
klasificgjot piemeérus, kas nebija ieklauti apmacosaja kopa sastadija apméram 50%.

Secinajumi

Darba meérkis bija salidzinat neironu tikla un [émumu koka generéSanas
algoritmu izplidusas informacijas apstrades uzdevuma.

Darba iegitie rezultati liecina, ka, test€jot apmacitu sisttmu ar apméacosaja
pieméru kopa esofajiem piemériem, neironu tikls dod labakus rezultatus (klida 0%),
turpreti lémumu koks kliidijas 18.75% gadijumu.

Test&jot ar piemériem, kas neietilpa apmacosaja kopa, neironu tikls kladijas
aptuveni 50% gadijumu, kas ir loti augsts kliidas Iimenis, kas praktiski liedz izmantot
sistému ar $adu arhitektiiru redlu uzdevumu risina$ana. Tomer jasaka, ka ir izstradatas
vairakas neironu tiklu arhitektiiras, kas ievérojami labak apstrada izplidusus datus.
DaZas no tim ir apskatitas [3] - Detlef Nauck, Neuro-fuzzy systems: review and
prospects, EUFIT *97, September 8 — 11, 1997., pp. 1044 - 1053.
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ABSTRACT The blasting is the predominating method of breaking rocks in various
surface and underground mines. At the same time some damaging impacts on environment are
evident: noise, gas, dust, flyrock and ground vibration. The last factor is most important for
safety of constructions, buildings and various natural objects in the vicinity of mining area. The

- ground vibration parameters, crucial for safety of endangered objects have a significant
correlation with charge weight and distance of blasting. The properties of vibration medium
impact on the value of these parameters. This study tried to associate the main vibration
parameter, particle velocity with blasting parameters and properties of vibration medium. The
blast vibrations were studied in the soil of Quaternary sediments and in Ordovician limestone in

* Estonian oil shale mining area in opencast and underground mines. The analysis of measured
data pointed significant correlation between vibration velocity and scaled distance from
charges. The formulas and nomographs for prediction of vibration velocity and for maximum
permitted charge weights were elaborated for basic rocks and for soil, for oil shale
underground and opencast mines. Using these formulas and nomographs in blast design will
make possible to diminish the impact of mine blasting on the objects located in the vicinity of
mining area.

Introduction

The blasting is the predominating method of breaking rocks in various
underground and opencast mines due to the rational use of destructive energy. At the
same time some negative impacts on environment are evident: noise, gas, dust, flyrock
and ground vibration. The last factor is most important for safety of constructions,
buildings and various natural objects like water-bodies ‘and aquifers in the vicinity of
mining area. The blasting is widely used in both oil shale underground and surface
mining in Estonia. One of oil shale opencasts - Aidu and most of the underground oil
shale mines are surrounded by densely settled rural area.

The ground vibration parameters, crucial for safety of constructions have a
significant correlation with charge weight and distance of blasting. The properties of
vibration medium also impact on the value of vibration parameters. This study tried to
associate the main vibration parameter, particle velocity with blasting parameters and
properties of vibration medium.

1, Blasting Conditions
The mineable oil shale seam is covered with Ordovician limestone and

dolomites, Quaternary sand and moraine (Table 1).
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Table 1
Blast vibration media in Aidu oil shale opencast
Thickness, Density, Compressive Wave propagation
Rock Strength, velocity,
m Mg/m® MPa m/s
Sand, moraine 4 1.6-1.9 1000 - 1500
Limestone, dolomite 12-13 2.5-2.7 40-70 1600 - 2500
QOil shale 2.8-3.0 1.3-1.8 20-30 700 - 1300

In oil shale surface mining after the soil removal overburden rocks will be
prepared for excavation by blasting. After overburden excavation the next - oil shale
bench will be prepared for excavation with blasting. The main ground vibration impact
is caused by overburden blasting (Fig. 1).

In oil shale surface mining the following explosives are used: Grammonite,
ANFO and Ammonite. The diameter of blastholes is 115 and 243 mm; hole spacing 6-7
m and depth 12-13 m. The specific charge of explosives is 0.7-0.9 kg/m®. Traditionally
for initiation the detonating cord system with detonation relays is used, with detonating
cord and primer in blastholes. In 1996 the using of non-electric blasting caps
(Dynashock) was started in Narva and Aidu opencast mines.

oo o @;_ =3

© o o o o[ Sund, moreine ) - 2

TSo-= Limestooe overburden

| ] il shale

Figure 1. Ground vibration measurements of overburden blast in oil shale surface mining:
1 - geophone on the soil, 2 - geophone on the overburden.

In oil shale underground mining the blasting is used for breaking the mineable
oil shale seam in working faces of all development headings and in room-and-pillar
mining, the predominating method in oil shale mines. In oil shale underground mining
the thickness of mineable oil shale seam is 2.8 - 3.0 m, and it is covered with
Ordovician limestone and dolomites with thickness 20-50 m. The soil, covering
limestone, contains sand, moraine and sporadically loamy intercalations has the
thickness from 2-10 metres. Consequently the blast waves will pass the limestone and
soil to reach the objects on ground surface. The possible underground objects are placed
in the same limestone overburden or even below it (Fig. 2).

In underground mining the Ammonite and (since 1998) Nobelite is generally
used. In oil shale underground mining the shot method is in use, every shot has usually
a charge 0.6-0.9 kg ammonite in cartridges with average specific charge about 0.7-0.8
kg/m’. In short-delay blasting the weight of delay groups vary among 2-36 kg. The total
weight of delay group depends on the number of simultaneously blasted faces.
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Figure 2. Vibration measurements of underground blasting:
I - mineable seam, 2 - limestone overburden. 3 - soil, 4 - mine working, 5 - charge (), 6 -
geophone in soil, 7 - geophone in basic rocks

2. Vibration measurements

The measurements were performed by seismograph DS-277 BlastMate Series II
of Instantel Inc. and seismograph UVS - 1500 of ABEM Instruments AB in Estonian oil
shale opencast and underground mines.

The intensity of ground vibrations was measured through the velocity of
individual particles of rocks during their oscillatory motion. The velocity has been
determined to be the most important parameter to assess the blast damage [1, 2, and 3].

The time-histories of studied blasts were recorded by seismographs. Three
components of vibration velocity - transversal (Vr), vertical (Vv), and longitudinal (Vi)
were measured. The peak component varied with each blasting and time history record
of vibrations pointed the presence of many peaks. The peaks of different components
occur at different time and the maximum vector sum (Vysg) of these components as a
maximum possible vibration velocity was used in following study.

Ve =V2+V2+V? )

In oil shale surface mining the preliminary regression analysis between the
scaled distance and vibration velocity pointed the difference between velocities at the
same scaled distances in different vibration media - in soil and in overburden limestone.
The sequence analyse of vibration velocity was performed separately for soil and
limestone [4].

In oil shale underground mining the preliminary study of peak particle
velocity (PPV) function showed that the influence of the thickness horizontally laying
sedimentary rocks has the remarkable impact on the attenuation of ground vibration.
This matter caused to group the data according to levels between the locations of charge
and objects of interest. Three cases were chosen [5]:

1. Blasting in oil-shale seam, measuring in basic rocks-limestone at the same level, H
=0m;

2. Blasting in oil-shale seam, measuring in soil (ground surface), H = 20 m; i.e.
minimum depth of underground mining;

3. Blasting in oil-shale seam, measuring in soil, H = 50 m; i.e. the depth of most cases
of underground mining.
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3. The prediction of peak particle velocity (PPV)

The attenuation of seismic waves depends on properties of explosive and
vibration medium. When the properties of explosives are similar, the properties of
medjum are of cardinal importance. Vibration velocity in the point of interest depends
on the weight of charge or delay group (Q), distance of blasting (d) and properties of
vibration medium. Generally the parameters vary and for comparing the various blasting
situations the motion of scaled distance (d;) is widely in use [2 and 3].

d =d-Q" )

In this equation the exponent n = -1/3..-1/2 is used in vibration prediction
practice. According to [3] the more conservative results gives n = -1/3, when d<6 m and
n =-1/2, when d>31 m. The both exponents may be in use, when 6 <d <31 m.

The points of interest in vil shale both surface and underground mining are over 31 m
distance, the fixed objects and constructions are located away from blasting site.
Therefore in this case the square root is used, to determine the scaled distance.

__d (3)
d, =4

A plot of peak particle velocity versus scaled distance is a complex curved line on linear
graph paper. To show this relationship as a straight line, and to compress a wide range
of values onto a single sheet, the plot is made in logarithmic co-ordinates (fig.3). The
slope of the curve shows that as the scaled distance increases, the vibration velocity
decreases.

VT

PPV, mm/s

100

10
Scaled distance

Figure 3. Variation of peak particle velocities in basic rocks of limestone on blasting level
(H=0): I - regression equation line, 2 - upper 95% confidence line.

The collected data points are input to the regression analysis calculation. The resultant
equation is for a geometric curve in the form:

— b Q)

v=ad s , mm/s

Where a and b are the regression equation constant and coefficient.
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In oil shale surface mining were recorded 20 blast time-histories in soil and 26
blast time-histories in basic rocks. In oil shale underground mining were recorded in
soil (ground surface) in blasting depth 20 m - 33 blast time-histories; in blasting depth
50 m - 30 blast time-histories; and in basic rocks, at blasting level 21 blast time-
histories. The regression equations for prediction the vibration velocities and their upper
95% confidence lines formulas were presented in table 2.

Table 2
Equations for prediction of the vibration velocity
vibration velocity, (mm/s)
Blasting situation Location of geophone regression equatton upper 95%
formula confidence line formula
Surface blasting soil v =3090d,>" v = 10600d,>%
basic rocks v=137d,"% v =374d, "% ’
soil; blasting depth
20 m v =300d,"% v =896d,-%
Underground blasting soil; blasting depth v=136d,"* v =309d,"%
: 50 m
basic rocks;
blasting at the same v=560d,"% v= 1748ds‘1’25
level

These equations and their 95% upper confidence line formulas (table 2) may be
used for prediction of peak particle velocity for various charge weights and distances of
blasting from interested objects. The additional conditions of vibration media,
horizontally jointed sedimentary rocks essentially weakens the intensity of PPV,
consequently the depth of blasting will be taken into account.

4. Charge weight limits
If the predicted peak particle velocity will exceed the certain standard of velocity for the
interested object, the charge weight limit should be established. After transforming the
regression equations (table 2) and using their 95% upper confidence line formulas, the
formulas of maximum permitted charges are elaborated [4 and 5].
In oil shale surface mining for objects, placed in soil, the maximum permitted

weight is:
2

0=|—Lml ke ©)

0.49 ?
(11450)
vCOHC
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where Vo is the conceded vibration velocity and d is distance of charge from interested
object.

For objects, placed on overburden limestone, the maximum weight is:
2

0= _a ke (6)

conc

In oil shale underground mining for objects, placed in basic rocks, in

limestone at the level of blasting, the maximum permitted charge weight is:
2

0=|—94 | g, %

0718
1748
Vconc

For objects, placed in soil on ground surface, when blasting depth is 20 m,
maximum permitted charge weight is:

2

0= —2 | &g ®

0.929
8%
vCOﬂC

For object, placed in soil on ground surface, when blasting depth is 50 m,

maximum permitted charge weight is:
2

o=|—9 | (e ©

0.803
309
VCO"C

Nomograph on Fig. 4 demonstrate the variation of permitted charge weight from
distance of blasting and permitted vibration velocity for endangered object according to
existing vibration standard.
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Figure 4. Charge weight-limiting nomograph for soil, blasting depth H=50 m: given (permitted)
velocities 3, 5, 8, 10, 15, 20, 40 and 50 mm/s

Conclusions

In oil shale surface and underground mining a significant correlation between
the ground vibration velocity and the scaled distance enables to predict the vibration
velocity in the rocks of oil shale mining area (and in analogous geological conditions).
The seismically safe blast design is possible using the elaborated regression formulas
and nomographs.

In oil shale underground mining the data analyse pointed very intensive
vibration decay in vertical direction, transversely to overburden strata in comparing with
horizontal direction. For later planning of safety blasting more exact decay function
from depth is necessary, and consequently the field study data for intermediate depths.

The variety of geological properties of seams of sedimentary rocks, the joints
and the karst phenomena in overburden rocks have an impact on vibration parameters.
The hydro-geological conditions also may have an influence on these parameters. The
impact of variable geological and hydro-geological conditions on vibration parameters
needs more detailed researches. In this study the average properties of vibration medium
are taken account with statistical analysis of empirical data.
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THE INFLUENCE OF SOIL COVER ON LAKES IN NORTHERN
ESTONIA

ANDRES TONISSON
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Révala 8, Tallinn 10143 Estonia,
Phone: (372) 6203853, (372) 6203850; Fax: (372) 6203696 E-mail: leetva@online.ce

ABSTRACT. During the summers of 1997-98, in a pine-forested sloping
watershed, soil water from calcareous and sandy soil horizons was collected on nine
occasions. In total 8 lysimeters were used. The amount of water percolating through
sandy test site was up to three times smaller than that through calcareous test site. The
influence of soil cover on the percolating water is also significant. The sandy site is able
to produce even more diluted water than that originally coming from precipitation.
Concentrations of TOC are varying more than the conductivity values. The
concentration of TOC on the calcareous site was 2...2,5 times higher than that on the
sandy site. The total emission of TOC from the transitional humus-rich test site could
be higher by up to 20 times as compared with sandy site.

Seepage lake, catchment influence, soil cover, carbon leakage, lysimetry

Introduction

The content of substances and ions in a soil solution reflects the atmospheric
input and the main transformation processes in the soil. Information about the content of
substances in soil water is consequently of great importance in the assessment of the
soil bio-geochemical status and the potential for leaching of substances from the soil to
the groundwater and via this to the lake. The recording of gravitational water is crucial
to the understanding of both the nutrient release and formation of water quality in
neighbourhood lakes.

Since 1993 two North-Estonian small seepage lakes, an oligotrophic and a
mesohumic one, have been the objects of ecological study. Closely located lakes,
underlain by similar glacial deposits and receiving similar levels of deposition,
were found to have different contents of inorganic and organic matter. The aim of this
paper is to present some basic data on the values of electrolytic conductivity and total
organic carbon (TOC) in subsoil water circulating within these small catchments (24 ha
and 11 ha). Water in adjacent seepage lakes is strongly affected by the infiltration
capacity of the drainage area and the washed-in materials.

Materials and methods

The main site for this investigation is the watershed of Lake Umerikjarv
(59°24°N, 25°41°E, S=1,6 ha). The watershed of Lake Paukjirv (S=8,6 ha) is only 400
meters away. Both lakes have similar mean depths - 5 meters. Sandy shores form
respectively 45% and 80% of the total shore length of the two lakes. Fluvio- and
limnoglacial deposits form the parent material for the soils. Considering the soil
formation process, the parent material can be characterised by 1) quick infiltration of
water; 2) low field moisture capacity; 3) low concentration of available nutrients;
4) very thin (0-3 cm) humus horizon. Two main soil types occur on this area: thin sandy
podzol (P) and calcaric luvisol (C), which associates with fluvioglacial esker. The first
mentioned type has two subtypes: one is a sandy podzol without humus horizon (P-S)
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and the second one is a soil with small humus horizon (P-H). Respective vegetation-
types on the test sites are pine-forest with Calluna vulgaris on the first storey (P) and
pine-spruce forest with Vaccinium myrtillus (C). The description of research area and
previously conducted investigations are given in T8nisson (1996).

Soil water (percolation water) was collected four times between July and
November 1997 and five times between May and November 1998 using plate
lysimeters (8), installed in depths of 15 cm (eluvial horizon) and 30 cm (illuvial
horizon) in four test sites. Lysimeters were installed close to the lakes, the distance from
lakeshore ranges from 5 to 20 meters. Similar free filtration lysimeters are used in two
Bstonian Baltic Integrated Monitoring sites. Mr. Martin Voll developed lysimeters and
they are registered as an invention in the Estonian Patent Office. Among the lysimeters
seven are gauging the water seeping downwards and one is gauging the water seeping
horizontally downslope. The description of particular lysimeters sites follows.

Two observed summers were different concerning the rainfall. The mean
monthly rainfall in 1997 was around 55 mm and in 1998 around 95 mm on the open
ground. The amount of stand precipitation is supposed to be somehow 25-30% lower
than in an open area.

Table 1
Lysimeters and their location
Number Sign Depth | Slope and Soil Mean discharge
(cm) | exposure {mm per month)
1. P-15 15 30° SW C 33
2. U-15 15 35°E C 35
) U030 30 |35°B c 29
4, U-H(horizontal) 10-35 | 35°E C 12
5. 0-15 15 10°N P-H 55
6. 0-30 30 10°N P-H 53
7. L-15 15 10°W P-S 16
8. E-15 15 5°SW P-S 35

Water was collected from gauges once the precipitation amount for the observed period
exceeded 60 mm. Electrolytic conductivity was determined in situ using the Dissolved
Solids Tester DiST 3 ATC and TOC was analysed on an automatic TOC analyser DC-
80 in Tallinn Water Treatment Plant,

Results and discussion

The seasonal curve of subsoil water is strongly dependent on precipitation curve.
In the case of the forested catchment the amount of precipitation that is delivered to the
land surface (effective rainfall) is estimated to be 70% of the incoming precipitation.
Further percolation rates depend on local conditions. Particular lysimeters have different
discharge (Fig. 1).

On the top 30 cm layer, most of subsoil water (30...90% from rainfall)
percolates vertically downwards. Mean amount of subsoil water percolating
horizontally exceeds up to 20% from mean rainfall. Percolation of rainwater is the
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second probable source (via groundwater supply) of lake supply after direct rainfall in
the case of seepage lakes. During the observed period lakes were supplied with subsoil
water mostly by the transitional depression valley (P-H) and esker shore ©).

60
50

mm
w
O

RS :I

P-15 U115 U-30 O-15 O0-30 L-15 E-15 U-H

Fig. 1. The mean monthly (May-October) discharge (mm) in lysimeters

The chemical results obtained on the lakes and surrounding subsoil waters tend
to show that the exchange of the water between lakes and watershed takes place slowly.
The roughly estimated water retention period in these lakes ranges from 6 to 8 years.
This is definitely indicated by the marked differences in the electrolytic conductivity
values of the lake waters (ko = 15...50 uS cm™) and that of surrounding subsoil waters
(ka0 = 10...170 pS cm™).

The enrichment of precipitation is rather stable down to the observed depth
(30 cm). The sandy podzsol (P-S) is sometimes able to produce even more diluted water
than that originally coming from precipitation. The single horizontal lysimeter on the
esker shore was somewhat more enriched, as compared with vertical lysimeters. The
seasonal pattern of enrichment of subsurface water remained unclear everywhere.

The lysimeter recordings indicate that significant differences in water circulation
between different lakeshores can be found. Partly these variations are determined by the
variability of evapotranspiration conditions. The last are derived from slope exposure,
exposure to winds and sunlight as well from plant cover and ground permeability. Large
spatial heterogeneity of the soil material of an esker formation (C) may also cause the
great variation of percolation rates. Sandy shores (P-S) form respectively 80% and 45%
of the total shore length of the two lakes. The first one of them (Lake Paukjérv) seems
to be therefore more diluted because the sandy podzol is poorer in carbonates and other
readily soluble constituents.

It is, however, evident that the lysimeter recordings cannot determine the exact
infiltration amounts nor water and matter entering a lake. So far it remains impossible to
gauge the subsurface water-flow immediately on the contact surface. Therefore this
discussion is focuses on the probable inflow. Yet the hydrologic budgets of small
seepage lakes seem to be dominated overwhelmingly by direct precipitation on the lake
surface. Percolation of subsoil water into lakes is highly seasonal, occurring mainly in
spring and autumn.
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Concentrations of organic matter (after TOC) in subsoil water vary more
(15...160 ppm) than concentrations of mineral substances. In the lakes the TOC content
ranges from 8...12 ppm. Oligotrophic Lake Paukjérv is obviously poorer from organic
matter than mesohumic Lake Umerikjdrv. In the shore belt, the TOC content varies
considerably in subsurface water (Fig. 2). The concentrations of TOC increase steadily
during summer and autumn in esker soils (C) and in transitional depression valley (P-
H), where intensive decomposition processes take place. At the same time the TOC
content in poor podzols (L) remains stable. Probably the greatest enrichment of lakes
with organic matter takes place before the ground freezes.

180
160

& 1997
11998

L-16 E-15 U-30 P15 U-15 0O-30 O-15

Fig. 2. Recordings of TOC in subsoil water

The washout rate of organic matter differs significantly within the catchment. It
has been indicated by many authors that the wash-out rate of organic matter depends
directly on rainfall intensity. This statement was proved on the basis of single lysimeters
(Fig. 3). As we see further, this is not valid expectation when we compare longer period.

With depth the TOC content in subsoil water was rather stable - no significant
differences between two observed depth. However, in the literature there are many
examples showing the decrease of TOC fluxes with depth (Nielsen and N rnberg 1995).
The single horizontal lysimeter has a greatest variability for this figure, which indicates
that the soil conditions plus longer pathway for seepage water makes it quite
unpredictable.
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Fig. 3. Relationship between mean carbon leakage and mean lysimeter discharges,
1997.

Fig. 4 illustrates the leaching of TOC calculated in g/m? During the summer
1997 (June-Oct, 5 month period) the amount of TOC entering the E horizon ranged
from 0,5 g/m? in the sandy podzol (P-S) to 5,7 g/m? in the humus-rich sandy podzol (P-
H). Yet the next summer was rainier, the washout of carbon was smaller. The limited
period of observations allows us only to list the lysimeters according to their TOC-
emission capacity. This capacity is formed from two blocks: 1) lysimeter discharge,
indicating the water flow through particular test site; 2) concentration of organic matter
in subsoil water, indicating the organic matter available for solution.

L-15 E-15 U-30 P-15 U-185 O-30 O-15 U-H

Fig. 4. Leaching of TOC in different lysimeters.

Conclusions
The washout of organic matter was up to 10 times higher on the humus-rich
subsoil waters compared with nutrient poor sands. The highest TOC values were
recorded in the transitional depression between esker and sandy plain - in a place where
litter fall and erosion products tend to accumulate.
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CPABHUTEJBHBIN AHAJIN3 CTPYKTVYP CETEN
YBEPEHHOCTENA

O.N.YXT'A - PEGFPOB
HoXTOp HEDKEeHePHEIX HayK
Pezexnenckas Bricimas mkxosa
Ar6pusomanac an. 90, Pesekne, Jlatsus, LV - 4600

3ajady HaxoxxmeHUWs ofmedl Mozend SMIMPHYECKMX IAHHEIX OOBIIHOIO
HaspiBatOT oOyuenueM. Ilpexmomaraercs, 49ro B mpouecce oO0y4eHHA Takas MOZIETb
MOJKET OBITh ITOCTPOESHA, HCIIONB3YS (OPMAIIBHEIE METOMBL

OrHocurensHO ceTeil yBepeHHOCTel 3afaya o0ydUeHUa MOXeT ObITh pasjesieHa
Ha ase nonszajagu: (1) maeHTHOHKAIEI TONONOTHM ceTH, (2) ofy4eHHe HHCICHHBIM
mapaMeTpaM. OTH IIOA3aJadd  CBs3aHbel Mexny coboif. IIpouenyper of6yuenus
mapaMeTpaM B 3HaUHUTENIFHOMH CTEeTICHH 3aBUCAT OT CTPYKTYPBI CETH.

OCHOBHEIM THITOM CBS3H Ha CETAX YBEPEHHOCTEH ABIETCA CBA3b «HPHYMHA —
cnencTeHe». CoOBITHA B POUTENBCKUX Y3IIaX SBIAIOTCS MPUYUHON COOBITUIH B y3nax —
neTaxX. EcTecTBeHHO, YTO 3Ta CBA3b HOCHT BEPOSTHOCTHGHIH Xapakrep. IIpudmHa MoKeT
MHHUIMYAPOBATE HEKOTOPOE MHOXECTBO CIICICTBHI C ONpeNeleHHBIMH BEPOSTHOCTIMH.

HpI/I'—II/IHHBIC MOAENH ABILIIOTCA IIPHBIICKATCIABHBIMH I'IaBHBIM 06p330M IIOTOMY, 49TO -

OHM O0eCHeuHBAIOT 3(P(PEKTUBHBIC CTPYKTYPHl I MPEICTABIICHUA SMITAPUIECCKUX
JaHHBIX.

OcuoBo#t 3ddexTHBHOCTH NPUUMHHOH MOIENHM ABIETCS €€ MOAYJIbHas
cIpyKTypa. OTnuuurenbHBIM INPHU3HAKOM  MOAYJIBHOH  CTPYKTYPHL — ABIAETCH
3aBHCHMOCTbH CIICICTBHI TOJBKO OT OOYCIOBIMBAIONMX KX nNpuuuMH. MoxgynsHoOCT
CIPYKTYphl B HauOonplnell CTENeHH XapaKTepHa IUId JPEBOBHIHBIX CeTeH
yBepeHHOCTeH. [ITa TakuX ceTedl KaXKIpIi IPOMEKYTOYHBIA M KOHEUHBIM y3ell MOXeT
¥MMeTh TONBKO ofHoro pojurent. OTcroga cliexyer, 4To Hoboe JIOKabHOE MHOMKECTBO
CJIEICTBHUH B y3JIe HIMEET SIHHCTBEHHOE MHOXKECTBO IIPUYHH, OTPaKaeMbIX COOBITHIMM
pomuTenbckoro  ysma. JledicrBus  Opyrux OpMYMH  H3  APYTHX  HETPAMBIX
IPEAUIECTBEHAUKOB SKPaHUPYIOTCS PORUTEIBCKHM Y3JIOM ¥ OKa3bIBAIOT BIMSHUE HA
CIEICTBEA TOMHKO OIIOCPEACTBOBAHHO. DTO SBISETCS IPOSBJICHHAEM H3BECTHOTO
ceoiicTBa MapkoBa: Gymyioue coOBITHA YCIIOBHO HE3aBHCHMEI OT NPONUIBIX COOBITHIA
IOpY M3BECTHOM TEKYyIIEM COCTOSHHH OKpYXalomero mupa. JIpeBOBHIHEIE CETH
yBEepeHHOCTel 06ecneyrBaloT He TONBKO YKPAaHUPOBAHNE BIMIHMN B HAIIPABICHUY YT,
HO ¥ 06ecIeurBaIOT pa3HelIeHue BIVAHNN JUIS Y3710B, HAXOAAIIMXCA HA OJHOM YPOBHE
gepapxud.  3HaHWE  MHOXKECTBA  HENOCPEACTBEHHBIX  NPHYMH  OCTaBJIIET
TIPOMEXKYTOYHBIH y3€JI CETH HE3aBUCHMEIM OT APYTHX Y37I0B TOXO 3K YPOBHA HEPAPXUH
Ha Jgepese. EMAHCTBEHHBIM MCKIIOUYEHMEM SBIAIOTCA Y3/IbI — AETH PacCMaTpHBaeMOro
yzaa. Ho oOparHoe BnusHME OT Y3/10B — A€TeH HAa POAWTENBCKUHA Y3€l BO3ZHHKAET
TONIBKO B CIIyUae peanu3aryil OIHOTO MM HECKOIBKIX coOBITHI B 3THX y3max. CTeneHs
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3TOTO BIMSAHMSA MOXET OBITh OLEHEHa IOCPEACTBOM MHATHOCTHYECKOTO BhIBOmA. [lma
Cllydas pPAaCIpPOCTpaHEHUs AaNpHOPHBIX BeposTHOCTeH (WpemcKasarejIbHBIA BHIBOM)
COGRITHA B y3/1aX — JETIX HY IPYU KaKuX YCIOBHIX HE OKa3bIBAIOT BIKAHMA HA COOBITHA
B POIMTEIBECKOM Y3JIe.

W3 seomenpusefieHHOro aHanm3a ClIeAyeT, 4Yro [APEBOBHAHBIE  CETH
YBEPEHHOCTEH ABIAIOTCA Haubolee MMOAXONAMIHM CPENCTBOM  MO/EIHMPOBAHMSL
HNPIMUHHEIX CBA3€H MEXIy HeonpeneleHHsME cobbITiamu. K coxanenmro, He xaxnas
npobneMHas  CHTyalus MOXeT ObITh MOIENMpPOBaHa IPSBOBHIHOH  CETHIO
yBepentocTei. [Ipeamonoxum, 9ro HexoTopas IpoGHeMHas CUTYAIHI MOJeNMPOBAHA
OIHOCBA3HOM CETHIO YBEPEHHOCTEH NPOM3BONBHOro Bua. CylmecTByeT [(Ba BapHaHTa
AedcTBHE ¢ Tako#l cerhio: (1) mpeoGpa3oBaTe 3Ty ceTh B IPSBOBMAHYIO (opmy, (2)
peinatey 3a1a9y BEPOSTHOCTHOIO BHIBO/AA HA OPUTMHAILHON CeTH. Y KaIOro Ioaxoja
HMEIOTCA MpeHMYyINecTBa M HEAOCTaTKYM. B MOpuHIMIIE CymEeCTBYIOT XOpOLIO
paspaborasHbple (DopManbHBEIE METOZNBl IPEOGPAa3OBaHH POU3BOIBHBIX CTIPYKTYP
ONHOCBSA3HBIX CETEH YBEPEHHOCTEH B OKBHMBAIGHTHBIE JPEBOBHIHEIE CTPYKTYpBL
OKBUBANECHTHOCTh CTPYKTYpP 34ECHh NOHMMASTCH B TOM CMBICIIE, 9T0 00e CTPYKTYphI
OTpaXKaloT OAHO M To K& olmee pacupedeneHue BepoarHocteit. [lepexom
OPEBOBUIHOM CTPYKType obecmeumBaer Gosee BBICOKYIO CTEIEHB €€ MOJLYJIBHOCTU.
Onmaxo, B Iporiecce Takoro IMpeo6pasoBaHiI MOI'YT BOSHUKHYTS CBA3H MEXAY Y3iaMu,
KOTOpBIE ¥MMEIOT WCKYCCTBCHHBII XapakTep M TPYZAHBI VIS HHTEPLPETALMH U
OLICHUBAHM. "

OnuyM B3 INaBHBIX NPHBEP)KGHIEB METOA2 NMpeoOpa3soBaHMs HMPOU3BOJIBHEIX
CIpYKTYp cerell ymepeHHocrTefl B mpesoBupHyio (opmy ssmserca HO.JIupn (Pearl
J.,1988). OcHopHas nprumHa B TOM, uTo pazpaboranssnii I0.IIupiom u monywusmmit
OYeHb MIHPOKOE PACHPOCTPAHEHWE aNTOPUTM PaclPOCTPAHEHWA BEPOATHOCTEH
IPUMEHUM TOJBKO Ha ACPEeBbAX U DONHAEPEBBAX CIENMANbHON (HOPMBI, KOTOpBIE
Ha3pIBAIOT ZiepeBpaMu Kuma.

CrnermyeT HOMYEpKHYThb, YTO METOHNBI IEpexond K APeBOBHIHBIM CTPYKTypam
MOJBEPraroTCsl KPUTHKE CO CTOPOHEI OTHENbHEIX uccrenosateneit (Laskey K.B., 1996)
HMMEHHO M3-3a HCKYCCTBEHHOI'O XapaKTepa TaKoro npeodpazoBaHus.

Ecnu mcxommas mpoGreMHas CHTYamisd MOIEJIMPOBAHA CETHH) YBEPEHHOCTEH
TIPOM3BONBHOTO BHI3, 3T0 o0leryaer JnaibHeHImIyr0 paboTy D3KCIEPTOB IO ee
OLICHMBAHHIO B TOM CMBICNIE, YTO AYTH M Y31l UMEIOT €CTeCTBEHHYIO, XOPOIo
rmoHnMaeMyro  uaTeprperammro. C  Opyro#  CTOPOHBI, INpollecC  OUEHHBAHUIL
3aTpyIHAETCA TeM OOCTOATENBCTBOM, YTO BO3MOXHBI MHOMECTBEHHBIE MPHIHHEL LI
HEKOTOpBIX cJyiencTBUM. B olImem ciydae 3KCHepTy BCerZa 3IHAYMTEIBHO IIPOINE
OLEHUTH YCIOBHYIO BEPOATHOCTH CHGNCTBHA MpPH OAHOM NpUuMHE, HYeM OIECHUTDH
YCIIOBHYIO BEPOATHOCTH CIEACTBHA JIJI1 MHOYKECTBA HPUTHH.

AHamusupys pacCMOTPEHHbIE ITOAXOAH! K (OPMHPOBaHMIO U NPeoOpazOBaHHIO
CTPYKTYD ceTell YBEpEeHHOCTEH, ciemyeT cruenarh ciuexyromuii BoiBod. (O6a momxona
HUMEIOT IIPerMYINeCcTRA U HeNOCTaTKH. VComm3ys KpHTepuii afeKBaTHOCTY OTPaKeHIT
IeHCTBUTENBHOCTH M MHTEPIIPETUPYEMOCTH CETH 5KCHEPTaMH, IPeNIIOYTEHHE CIIeLyeT
OTHATH CETSM IPOU3BOJIGHOTO BHAA 6e3 Npeobpa3oBaHmI HX B APESBOBUAHYIO GOpPMY.
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MAPPING POTENTIAL AREAS OF GROUND SUBSIDENCE IN
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Abstract

Northeast part of Estonia has been subject to oil shale mining since 1916. Oil
shale as main source for power industry in Estonia is mined in amount of 12 million
tonnes per year. The underground production rate is about 6 million tonnes of the
mineral annually. Currently three open casts and six underground mines are operating.
In past 6 underground oil shale mines have been closed. Totally 979 million tonnes of
rock, including oil shale has been mined underground. Today, about 305 km? area has
512 million m3 abandoned mine workings in the depth of 10 to 70 m below the surface.
The problem is influence of underground mining and mine workings on ground
subsistence and ground- and surface water regime.

Mapping of potential areas of ground subsidence started in the Mining Institute
of Tallinn Technical University with MapInfo Professional. GIS is used because of need
for locating the tunnels in current geographic situation. As database for digitizing and
scanning, available mine maps and drawings are used. Fieldwork is included for
recognizing collapse areas in nature. For further analyses, Maphinfo features and
additionally, Vertical Mapper are used.

In future groundwater problems will be included in the study. The study is
partially supported by Tallinn Technical University by purchasing software Mapllnfo.
Estonian Mapping Centre has supported the study with making available to use base
map of Estonia for reference.

Estonian oil shale overview
Baltic oil shale area (See Figure 1) covers about fifty thousand square
kilometers, its oil shale, from Middle Ordovician age is named kukersite oil shale. The
Baltic area includes the Estonia and Leningrad deposits and Tapa occurrences, of which
the first two are commercially exploited. Estonia deposit is one of the largest
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commercially exploited oil shale deposits in the world with its total resources exceeding
five billion tons of oil shale.
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Figure 1. Map of the Baltic oil shale area

Oil shale production rate could be seen in figure 2. The prognoses show inescapable decrease
in the capacities. In this connection, collecting old mines data has special value today.
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Figure 2. Oil shale production in Estonian and Russian deposits
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\ Mapping Estonian ofl shale depeosit

Creating digital maps of oil shale resources started in the Mining Institute at the
end of 1997. Using Maplinfo Professional for mapping Estonian oil shale deposit is first
trial in Estonia for mapping oil shale mining situation with help of modern
Geographical Information Systems. The Mining Institute of Tallinn Technical
University has started to create geographically referenced database of Estonian prime
mineral resource.

The mapping started with locating oil-shale mining fields in local coordinate
system and followed with digitizing underground paper maps. Data from geological
investigations is available for creating grid files for overburden thickness, mineral
bedding and surface topology. Coordinates for mining fields are available from
Cadastre of Mineral Resources. For analyzing underground mining influences, exact
current undergound space situation and previous situation is compared with surface
topology in mined out areas. In the future groundwater problems will be included to the
study. The study is supported by Tallinn Technical University by purchasing mapping
software - MapInfo Professional. Estonian Map Centre has supported the study with
making available to use base map of Estonia for reference.

Mapping mineral rescurces and mining situation needs both knowledge in
geology and technology. As database, both raster and digital maps and layouts are used.
Origin of maps is often multifarious; most of them come from mining industry through
personal contacts of our employees. Surface elevation data has been taken through
transferring data from Estonian base map (scale 1:50000). Vertical Mapper allows to
visualize oil shale fields in three dimensional layout

SERERE

Figure 3. VerticalMapper allows to visualize surface elevation, showing oil shale mining and

research fields of Estonian d i ‘ » o f .
called ash hills) eposit, the black hills are ash deposits from oil shale burning (so

Oil shale mining in Estonia

In Estonia, oil shale was broken in surface mines close to the outcrop until 1922
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appeared in thirties. At the same time electric drilling began. Transition to the
mechanized mining began in fifties. Until this, all mines used strait works technlogy,
which meant handwork. After that, longwall mining, which was widely used by Russian
coal mining, was applied. For oil shale mining, double unit face method was used.
Mines applied cutters, conveyors, electric locomotives and force ventilators. In all of
the mines electrification was started.

Estonian oil shale enterprises have used both surface and underground mining
methods (See Table 1). In Estonia, four underground mining technologies have been in
use; short wall stoping by handwork from 1920 and 1955, double face longwall mining

from 1945 to 1965, room and pillar mining since 1960 and longwall selective since 70.

Table 1
Percentage of mined oil shale in last years classified by mining technology
Mining and winning Separation Estonian | Leningrad Kashpirqvka
deposit deposit deposit
Open cast mining 47 0 0
total-bed winning Heavy medium separation 15 0 0
Selective winning Dry screening 32 0 0
Underground mining 53 100 100
room and pillar mining, | Heavy medium separation, | 37 0 0
short faces Jigging
room and pillar mining, | Heavy media concentrating, | 0 100 0
‘I long faces dry concentration

long wall selective Dry screening 11 0 100
winning
short wall stoping of Dry screening 5 0 0
pillars
Total, per cents 100 100 100

Mapping underground mining situations

While surface digital mapping has developed already several years in Estonia
underground mapping has started just in the beginning of 1998. Data is taken from
underground mine maps in scale of 1:5000 and 1:10 000. The knowledge received from
digital mapping of underground mines- both closed and operating are used in variety of
interests' fields. The main of them is locating areas with potential ground subsistence in
togiay’s ‘urban situation. Other interests are prediction of ground water regime in closed
mines, land usage planning, analyze of re-mining oil shale in areas with left resources.
The study is part of the project "Post technological processes in mined areas” financed
by Estonian Science Foundation.

Figure 6 shows applications of used technologies in Estonian and Russian oil

shale industries. The main part of oil shale mined with room and pillar system and with
open cast technology.
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Tt

Figure 5 Map of underground workings in closed mine show potential areas of ground
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Figure 6. Distribution of mined oil shale quantity in 1997 by technologies in Baltic area
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Underground mining

In spite of low depth of oil shale bedding the underground mining have spread
instead of surface mining. The main underground mining method is room and pillar
mining (See Figure 6). The field of oil shale mine is divided into panels by the panel
drifts. The panels are from 600 to 800 m wide and a number of kilometers long. The
panel is divided into 350 m wide mining blocks. The main operations carried out in
rooms include bottom cutting, drilling of blast holes, blasting, loading of blasted rock
on the chain conveyer and supporting by bolts. Almost all equipment is made in Russia
and Ukraine. They are shearers, drill jumbos, arm loaders, bulldozers and belt
conveyers. The height of the rooms is correspondent to the thickness of the commercial
oil shale bed. the width of the working is varying from 6 to 10 m.

The main losses are in the pillars which area is 30 to 40 m?, depended from the
depth of oil shale bed. Losses vary from 23 to 26 percent in average 25 percent.
Conventional method of mining has been best by square form pillars. The mining
technique in use, which are manufactured for coal mining has low productivity for oil
shale mines. The other hand they are uncertain in work and too many machines are
reqgiured in the chambers.

In three mines the longwall mining method by shearer loaders with hydraulic
roof support system is used. Underground mines cause the sinking of surface after
mining activities, which leads to formation of wetland where agricultural area become
unusable and forests dies.
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VIDES BUTIBA
MAGNUSS VIRCAVS, VALDIS VIRCAVS

Latvijas universitates Geografijas un zemes zinatnu fakultate,
Riga, LV - 1010, Alberta iela 10

Ievads

Rietumu filosofija jau pagdjusaja gadsimta paradijas virziens, kas pievérsa
lasttdju uzmanibu padzilinatai dabas izpratnei, ki arT nepiecie§amibai uzturst lidzsvaru
starp dabu un sabiedribu. Tomér domas un idejas par dabiskds vides saglabasanu un
attistibu logiska kopsakariba ar cilveéka radito antropogéno vidi ilgu laiku palika bez
ievéribas. Lidz pat §3 gs. se§desmitajiem gadiem valdija uzskats, ka cilvéka raditais un
ievadrtais dazida veida piesarpojums dabiskaja vide transformésies un neietekmés nedz
cilveku, nedz dabu kopumi. Ka zinams, daudzos gadijumos visd pasaulé $ada pieeja
bija par c€loni ]Joti ievérojamai vides degradacijai. Ped&jos 30 — 40 gados ir radikali
mainijies sabiedribas (plaSakd nozimeé) uzskats par cilvéka un dabas (vides)
savstarpgjam attiecibdm. Vides aizsardzibas problémas ir ieguvusas prioritaru nozimi
gan lokala, gan globald meéroga. Izveidojusies loti plasa kustiba, kura ir iesaistiti ne tikai
zinatnieki un vides specialisti, bet arf raZotdji, uznéméji, pedagogi, visu limenu valsts
parvaldes darbinieki, politiki, radita vides likumdoSana, vides piesdrnojuma kontroles
valsts un sabiedriskas institlicijas u.c. Tiek realizétas Eiropas Savienibas, NATO,
Pasaules Bankas finansétas vides aizsardzibas programmas un projekti, ir izstradatas
HELCOM vides aizsardzibas rekomendacijas, kas galvenokart attiecas uz Baltijas jiiras
valstim, un daudzi citi pasakumi, ieskaitot pasaules valstu valdibu konferences tiesi par
vides aizsardzibas un saglabaanas problémam. Tadgjadi arvien lielaka sabiedribas dala
ir iesaistita to risinasana, kura, ki zinams, cilvéks, tiesi cilvéka apzina, iepem noteicoso
lomu. Tapéc paradoksala liekas sitvacija, ka, risinot daZddus vides aizsardzibas un
saglabdsanas jautajumus, cilvéka un vides savstarpé&jas attiecibas tiek analizétas tikai no
dabzinatniska viedokla, neievérojot to, ka cilveks ir sociaia biitne.

Sakara ar to raksta autori pieversas tiesi jédziena “vide” analizei, akcentgjot, kas
ir vide, kada ir vides jédziena biitiba, k& més to saprotam, k&da ir un kadai jabiit miisu
pieejai (no dabzinatniskd un psihologijas viedokla), risinot vides aizsardzibas un tas
saglabasanas problémas.

Vides jédziena izpratne
Jedziens "vide" ir plass un nenoteikts. To lieto gan Saurdka, gan plasaka nozimé,
humanitarajas un dabas zindtngs, ar vidi saprotot stigri noteiktu vielu, biologisko
organismu vai dzivu biitnu kopu, kurai ir raksturigas, kopai piemitoSas Ipasibas un ir
raksturiga savstarpéja kopas elementu mijiedarbiba. Tomer, neskatoties uz plaso vides
problému prioritdiro nozimigumu, neeksist® konkrstas un precizas vides definicijas.
Patreiz pasaulé domingjosais uzskats vidi identificg ka:
visu ap mums apkartgjo pasauli [1],
1) visas situacijas, notikumus, cilvékus utt., kas iespaido, kd cilveki
dzivo vai strddi, 2) gaisu, Gideni un zemi, kur dzivo cilveki, dzivnieki un augi [2],
dabas, antropogeno un socialo faktoru kopumu [3],
fizikalo, kimisko un biologisko apkartni, kura dzivo organismi [4].
P&c autoru domdm originala vides definicija atrodama vardniea [5], kura
teikts, ka vide ir fiziskais (geografiskais) plaSums, kurd notiek individa dzive un

veidojas visas attiecibas.
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No mingtajam definicijim izriet, ka vide “kalpo” dzivo organismu un
galvenokart cilveka eksistencei, ka vide ir tads apstak]u kopums, kas nodro§ina fizisko
izdzivoSanu. Tas nozimg, ka vide ir it ka paklauta cilvéka esamibai un atrodas pretstata
cilvekam, kas pats sevi izdala no vides, kurd pats ilga evolicijas celd ir atiistijies.
Actmredzot $adas atticksmes rezultata ir notikusi dabas degradacija visa cilvéces
attistibas v@sturé. Iesp&jams, ka sakard ar to septindesmitajos ~ astopdesmitajos gados
arT radas loti popularais un retoriskais jautdjums, no kd vide ir jaaizsarga. Risinot
konkr8tas vides aizsardzibas problémas, tds analiz€jot, protams, ir nepiecie$ams
pretstatit cilve€ku ka kvalitativi at¥kirfgu btni, izdalot to no dabiskas vides [6], bet §ada
pieeja nevar biit domingjofa. No cilvéka un vides pretstati¥anas uzskata ir pilnigi
saprotams, ka vides izpratne tiek saisiita tikai ar atseviskiem dabas objektiem, t.i., ar
virszemes un pazemes fdegiem, atmosféru, augsni, floru un faunu. Nenoliedzam, ka
vide ietver dabu, apkart eksist§joso fizikalo pasauli ar biologisko organismu
ekosistemam utt., bet ta ir tikai viena no vides sastdvdalam. T4 ir nepiecieSamais, bet ne
pietickamais nosacijums vides bitibas izpratnei. NepiecieSamais vides biitibas
nosacijums veido sistému, kura nodrofina cilvéka un dzivo bitnu fiziskas eksistences
esamibu. Pietiekamais nosacijums ir j@saista ar cilvéka apzigu.

Vides izpratnes veido$ana tas jédziena jaietver divi filosofiskie pamatjédzieni —
matérija un apziga. Tas ir saistits ar to, ka cilvéks dabiskaja vidé “ienes” apzinu, ka
rezultatd jau daudzu gadsimtu garumi ir izveidota ka arf tiek veidota un parveidota
maksliga jeb antropogeéna vide, kuras pamata tie§i ir cilveéka apzina. Antropogéni vide ir
cilveka apzinas (idejas, domas) produkts, kas realizéts dabiskaja vidé. Cilveks parveido
dabisko vidi, “ies€dinot” tajd savas esamibas nodroSindSanai vajadzigos un
nepiecieSamos antropoggnds vides objektus. Tas nozime, ka materializéta veida cilvéka
apzipa jau eksist€ vide. No ta izriet, ka biitiba vide ir matérijas (objekiivas realitates) un
apzinas kopums to savstarpgja saistiba, neatraujot vienu no otra, t.i., Vide = {materija;
apzipa}.

Minétais kopums nenozimé, ka matlrija un apzipa ka filosofiskas
pamatkategorijas ir paklautas vides jédzienam. Matérija un apziga veido vidi. T4s nevar
aplikot atseviski, noSkirot vienu no otra, bet tikai to kopums ir vide, kurd norisinds
fizikalie, kimiskie, biologiskie, geologiskie, socialie un citi procesi. Uztverot vidi ka
materijas un apzinas nesaraujamu savstarpgjas mijiedarbibas vienibu, redzams, ka vides
biitiba ir daudz plasaka un visaptvero§dka neka augstak noraditais vides biitibas
priek$stats.

Izteikto domu ilustr€ jau zinamie fakti par kosmiskajiem lidojumiem, par cilvéka
izieSanu kosmiskaja telpd, par astronautu pastaigam pa Meéness virsmu, ka ari 1998.g.
beigds presé publicéta informacija par ASV ieplinoto viesnicas biivniecibas projektu uz
Meness.

Cilvéku savstarpéio attiectbu raksturs
Cilveks atrodas aktiva kontakta ar vidi un savas darbibas rezultata ietekmé vidi
un §aja procesa veidojo§as mijiedarbibas ir iedaldmas divas savstarpéji saistitas dajas:
cilvéka un vides (dabiska un antropogéna) savstarp&ja mijiedarbiba,
cilvéku savstarpgja mijiedarbiba tiesi ar ietekmes uz vidi starpniecibu.
Mijiedarbibu biitiba ir komplicgta. To elementarais raksturs paradits 1.zim., kura
skaidrojums ir $ads. Kadas fiziskas vai juridiskds personas (zim. cilvéks 1) veikta
darbiba ir célonis, kas izraisa ietekmi uz dabisko un antropogéno vidi. Izraisita ietekme
iedarbojas uz kadas citas fiziskas vai juridiskas personas (zim. cilveéks 2) apzipu, t.i.,
psihologiska ietekme. Cilveks 2 savukart ar savu veikto darbibu un tai sekojogo ietekmi
uz dabisko un antropogéno vidi ari var ietekmét citas fiziskds vai juridiskas personas, tai
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skaitd arT cilvéku 1. Tas nozimé, ka veidojas savstarp&ji saistitas un viena otrai
- sekojoSas “celonis — sekas™ k&des. Tas ir nepartrauktas mijiedarbibu kédes ar globalu
raksturu, kura ir iesaistiti visi planétas iedzivotdji. 2. zim. ir paradits realizétas darbibas
(celonis) raditas ietekmes uz vidi veidi (sekas), kas ki célonis rada jaunas ietekmes
sekas, kuras iedarbojas uz cilveka apzigu. Tas var izpausties kd nepatika par radito
troksni, gaisa piesdrpojumu, koku izcir§anu, zaudéto ainavu, kidpu zona uzbiivéto
dzivojamo maju vai kddu raZotni utt. Neatkarigi no raditas ietekmes piesarpojuma veida
(fizikalais, kimiskais, biologiskais un estétiskais) visvairak tas iedarbojas tie$i uz
cilveka apzinu, piem@ram, Cernobilas AES avarija (1986.g.) radija cilvékos bailes no
radioaktiva starojuma, pat vards “radioaktivs” jau izraisfja pamatigu satraukumu.

Visintensivak cilvéku savstarpgjas attiecibas veidojas un to mijiedarbibas
izpauZas tiesi tad, ja tiek veikta kida noteikta darbiba, pieméram, tiek realiz&ts atbilsto$i
pastavosai likumdosanai akceptéts projekts. L&mums par ta pienem$anu tika veidots,
ievérojot sagatavoto nobeiguma zinojumu par ta ietekmes uz vidi novértgjumu, kurd
ietvéra arl projekta sabiedriskas apsprieSanas rezultatus. Tie paradija, ka tomér kadai
sabiedribas dalai projekta realizacija traucg. Ta ir ieteikusi citu projekta risinaganas
variantu, bet diemZ&l tas nav nemts véra. Praksé $adas situdcijas ir diezgan bieZi
sastopamas. AtseviSkos gadifjumos pat lieto apzim&umu “politisks leémums”, lai
akcentgtu projekta nozimigumu, kas liek saprast, ka projekta realizé$anai janotiek.

Saja sakariba Getlipu sadzivisko atkritumu poligona ierikoSanas projekts ir labs
piemérs. Projekta akceptésanas laika, ka tika atspogulots presé, risindjas asas diskusijas
starp pasvaldibas un valsts institGicijim no vienas puses un iedzivotdjiem poligona
atraSands vietas tuvuma no otras puses. Izklastot projekta ideju, apkart€jo iedzivotaju
domas un viedoklis par projektu netika ieverotas. Tomér, neskatoties uz poligona
tuvuma dzivojodo iedzivotdju noraidoSu attieksmi, projekts tika akceptdts. Izveidojas
konfliktsituacija, kuras, iesp&ams, nebiitu, ja projekta inicidtors biitu izskaidrojis
projekta priekdrocibas un, protams, ari nepilnibas. Sis psihologiskas ietckmes
likvidéSanai (mazind$anai), bija, acimredzot, nepiecieSams aktivi iesaistit ieintereséto

sabiedribas dalu projekta apsprieSana. Reizg ar to tiktu panakts, ka iedzivotaji justos ka

aktiva sabiedribas dala, kas doma un iesaka savus priekslikumus saistiba ar iecerdto
projektu. Minéta projekta meérkis ir izveidot pasaules praksei atbilstoSu vislabakas
tehnologijas sadzives atkritumu uzglabaSanas poligonu. Nevar noliegt, ka §1 un §im
lidzigu projektu, pieméram, StratEgija sadzives atkritumu apsaimnieko$anai valsti “500
— “ realizéSana atrisinds dalu sadzivisko atkritumu veidoSands un uzglabaSanas
problému, k& arT nevar noliegt So projektu véra pemamo profesiondlo izstradaSanas
limeni tehnologijas un atsevisku dabas objektu aizsardzibas joma. Tome&r neatrisindta
probléma ir poligonu tuvuma dzivojoSo cilveku psihologiskais komforts, kas ir apzinas
stavoklis, kurd cilvéks atrodas un kas main@s atkariba no islaicigi vai ilgstoSi
eksistgjoSiem apstakliem. Cilvéka psihologiska komforta veidoSana noteicoSa loma ir
cilveka psihes un cilveka apkartesosis vides savstarpgjam lidzsvaram. Ja psihologiskais
(garigais) komforts ir ietekméts (lidzsvars izjaukts), ja tas netick sasniegts, tad atkariba
no cilvéku rakstura ipa§ibam ir iespjamas $adas ekstremalo situaciju sekas.

1. Cilvekn darbibas efektivitdtes Iimena pazeminaSanas. IlgstoSa
diskomforta apstaklos pakapeniski rodas vienaldziba pret visu apkart notiekoso. Tas
var biit par céloni gan atsevika individa, gan kidas sabiediibas dalas degradacijas
sakumam.

2. Pretestiba izdaritai ictekmei. Sadu stavokli raksturo Le-Sateljé princips
(vispariga forma3) - ja izmaina apstaklus, pie kuriem sistéma ir lidzsvara, tad sistéma
sak notisinaties procesi, kas sekmg lidzsvara atjaunoSanos.

ISBN - 9984-585-55 -7 235




Environment. Technology. Resorces 1999

3.zim. ir paradits cilv€ka parmainu uztveres stadijas [7]. Minéto Iikni ir
izveidojusi anglu psihologi, analizgjot, ka cilveki uztver parmainas sev lokild apkartng,
kas saistitas ar tuvinieka navi. Visparigd gadijuma neatkarigi no parmainu rakstura
(kada objekta biivnieciba, izmainas darba vide, socidlie, politiskie, ekonomiskie
parkartojumi utt.) cilvéks “iziet cauri” visdm 3.zZim. minétajim stadijam. Katra
konkrétaja gadfjuma stadiju ilgums un arT to raksturs var biit dazadi. Teprieks noraditas
ekstremilds situdcijas attiecas uz liknes posmu no “Depresijas” lidz “Pretestibai”.
Iestajusies depresija un tai sekojosd piekapSands ir visbistamakas stadijas parmainu
uztveré, kuram ir raksturigs cilveéku darboties sp&ju aktivitates minimums. Pieméra par
Getlinu sadzivisko atkritumu poligona biivniecibu bija redzama iedzivotdju uzvediba
atbilsto8i visam parmainu uztveres stadijam. Parmainu uztveres likne akcenté cilvéka
apzinu ka vides jédziena sastavdalu.

PriekSstati par vides bltibu un vides jédziena izpratni fokuséjas cilvéka apzina.
Neatkarigi no 12 katram individam ir sava vides izpratnes un uztveres spgja, kas
atspogulo ta apzipas limeni un kas izpauZas, saskaroties ar konkrétam vides problémam.

Tadgjadi esam akcent&judi, ka cilvéka izpratni par vides batibu veido cilveka un
vides, ka arT cilvéku savstarpgjas attiecibas, ka cilvéka apzipai ir noteico$a loma. Tapéc,
risinot vides aizsardzibas un tds saglabaSanas problémas, vides jédziena ir jabut
iek]autai cilveka apzipai.
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| JETEKME UZ DARISKOQ
UN ANTROPOGENO VIDI
DAREBIBA (1)
APZINA
APZINA 8
CILVEKS (2)
CILVEKS (1)
DARBIBA (2)
IETEKME UZ DABISKOUN g —!

ANTROPOGENOC VIDI (2)

1.zim. Cilvéka un vides savstarp&jo mijiedarbibu elementarais raksturs.
Cilveks (1), (2), ... - individi, fiziskds un juridiskas personas, intere$u grupas,...
Darbiba (1), (2) - cilveku (1), (2) veiktas darbibas,
Ietekme uz vidi (1), (2),... - atseviSko individu, fizisko un juridisko persomu, intereSu grupu

1zraisiia ietekie.

DARBIBA

IETEKME UZ
VIDI

&P Jetekme
== P [edarbiba

—

21011

IETEKME UZ DABISKO -,
!
i
i

IxTEKME UZ
ANTROPOGENQ VIDI

IETEKME UZ CILVEKU

P

2. zim. Ietekmes veidi, to saistiba un iedarbibas virzieni.
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3.Zim. Parmainu uztvere

IIPOTHO3HAA JAHATIA®PTHO-TEOXUMHIYECKAS KAPTA
TFOPHOIIPOMBIIIJIEHHOI'O 3ATPASHEHUS POCCHI*

A .E.BOPOBbEB
JOKTOP TEXHUYECKUX HayK, WwieH-KoppecrioHneET MAHOE u PAEH,
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Teppuropuss Poccuu BeChbMa HEORHOPOAHA MO CBOEMY Ka4€CTBY (pacTurensHOCTH,
I0YBaM, THAPOJIOTHH, penbedy H 3arpA3HEHHOCTH). PAHXKHPOBAHME TEPPHTOPUHU O KAKOMY-
TO ONHOMY MOKA3ATENIO JAET HEMONHOUEHHYW xapaxrepuctuky [8,10,12]. Mexanuuecku
CYMMMpOBaTh pa3iMMHBIC MOKAa3aTENH C MOJNYYeHHeM HOCTOBEPHBIX DE3YNBTaTOB - HE
so3MoxHO. Haubonee 0GbeKTHBHYIO OLEHKY ¥ ¢ Ha¥MEHBIIHMH 3aTpatamu ofecnednsaeT
naHAma(THO-reOXUMHYECKOE KaPTHPOBAHKE TEPPUTOPMI, T.K. ABJAETCA CHHTESHPYIOLIHM
noxasaresnem [3,7 ,91.
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Ilopuonpomemuienroe  sarpasHeHue Teppuropuur  Poccun  onpenenserca  Tpems
OCHOBHLIMH rpynmnamu ¢axropos [4,11]. Bo-nepsrix, 310 (aKTOpH CBfA3aHHbBIE C
XapaKTepHCTHKAMH MECTOPOXIEHHH MONE3HBIX HCKONaeMbIX (B MUHEPAIBHOTO ChIPbA, €ro
XAMEHECKHi cocTas, oObembl noNe3nora uckonaemoro, Gopma sanexedt u xp.). Bo-sropnix,
C  XapaxkTepucTHKOH  ropHopmoOpiBaromiere u  nepepabarniBaromierc  MNpeRrpUATHA
(npramensieMble TEXHONOIHH M TEXHONOTHYECKHE CXEMbI, CPENCTBA 3aIUThl OKPYXKAIOWEH
cpeipl). OtH e rpynmel ¢akTopoB OOYCHAaBNMBAIOT BUM, BENHYHHY, HHTEHCUBHOCTDL
3arpA3HEHNAsA OKPYKAKOIEH Cpefibl U APYTHe MOKa3aTeny 3TOro Mpouecea.

Ilpy ponamasyiy XUMUYECKHX 3JIEMEHTOE (BHIAEsieMbIX HpH (yHKUMOHHPOBAHHH
FOPHOTO TIpeINIpHATHA) B OKpyxaomuil aaHmuadT, NPOUCXONUT MX repepacipefeneHue B
TIPOCTPAHCTBE OT HCXOAHBIX copmepxanuii u ¢dopm Haxoxpenns [2,5,6]. 3ror mpouece,
MONYy4UBIIMA HA3BAHHE MUTPALMH U KOHLEHTPALHH XHMUYECKHX DJIEMEHTOB, ONPENENAeTCH
naHmuadTHO-reOXHMHYECKHMH  YCIIOBHAMH  TeppuTopuH  (Tperhss rpymma (axkTopos).
[TosToMy k ropronpomsriienHoMy gannmagTy (TTII) Mel OTHOCHM HE TOJBKO TEPPUTOPHIO
coOCTBEHHO FOpPHOTO MPEANPUSTHA, HO ¥ APYTrHe CBY3aHHbIe ¢ HUM QYHKLIUOHAIbHEIE 30HbI,
BIUTFOYAs 30HBI MHTEHCHBHOTO TEXHOTEHHOIO 3arpA3HEHUs OKPYXaroIel npHponHOM Cpeaspl.
B ofmem cnyuae, gaHAmadTHO-rEOXHMHYESCKHE VCIOBHA MOIYT XapaKTepH30BaThCs
APOMBIBHBIM (PaCCEHBAIOIINM) HIH KOHNEHTPUPYIOIIHUM PEXHMOM.

B pesynsrare, KaXNoe TOPHONPOMBILUIEHHOE npeanpustde (OTHENbHBIE ero
KOMIIOHEHTbI) SBJSIIOTCH OSHULEHTPAMM 3arpA3HEHMs, a OKPYXAromiee HNPOCTPAHCTBO
3arpa3HeHHOE TEMH WIIM MHBIMHU 3JIeMEHTaMH IPENCTABAAeT TEXHOMeHHBIN OpE0on PacCesHus:
JIUTOrEOXHMHIHECKUiT (B 110YBAX, KOHTUHEHTANBHBIX OTJIOXEHHK, OTBAJIaX, XBOCTaX M T.1.),
arMoreoxuMudecKkuii - B HagseMHoON M roxseMHol armocdepe, IEIPOreOXHMHYECKME U
HakoHen OuoreoxuMuueckuili - B opraHu3Max. TeXHOTEHHBIE OPEOJbl XapaKTepPH3yIOTCH
reOXHMHHYECKHMH AHOMAIHAMY CORSPKAHNA OTAENBHBIX DJIEMEHTOB.

CnenoBarenbHO, 3arpsAsHEHNE OKPYXKAIOLIEH cpenbl OT FOPHOTO NPEANPUATHS 3aBUCUT
HE TONILKO OT XapaKxTepa MCTOYHMKa 3arpsisHenus (ypanoseti xomOunar, I'OK wepnoit wmu
HBETHOM METATYPriiH, COJSIHON pynHMK, HeTAHON IpOMbICEN, YTONbHAS AaxXTa U T.1.), HO
H OT NaHmmadTHO-TEOXHMUHECKHX YCNOBHE ero pasmemenus. Huave rosops MeNHBIHA
pynoH¥K B TyHape 3anonsipbs u crensax H0xHoro Ypana 3arpsisHAET OKPYXAOUIYIO CPeRy HE
OMHAKOBO (MHOE COTEPXAHHE MEM M IPYTHX JJIEMEHTOB-3arps3HuTENel B Mo4YBax, BOAAX,
PACTHTENLHOCTH U JPYFUX KOMIIOHEHTaX OKPYXKalomeH Cpeapl, HHBle METOAB MOHUTOPHHTa,
UHbIe TIPUeMB! OOPBEOBI C TEXHOrE€HHBIM 3arpA3HEeHHEM OKpy Karolle cpes!).

- Jins pelneHHs NOCTaBNEHHON 3a7auu HeOOXOAUMO YCTAHOBHTh OCHOBHbIE yacTs I'TII u
criocoOr! CBA3Y MEXKIY HUMH, paciipeneneHie XuMHIeCKHX 3JieMeHToB Ha Teppuropun I'TLL,
(opMpl UX HAXOXKAEHHS H CTENeHb NOABHKHOCTH, OCOOEHHOCTH MHTPALlUH JIEMEHTOB - €€
BMOBl ¥ WHTEHCHBHOCTb. BaXXHBI TajoKe HCCISAOBAaHHSA NPOLECCOB KOHLEHTPauuH
3JIEMEHTOB, KOTOPbIE PEIIZIOTCA HA OCHOBE TEOPHH reoXxumMuieckux 6aprepos.

Jaunam¢THO-reOXMMITYECKHE YCAOBHA TEPPUTOPHH CKIIAHBIBAIOTCH MOJ BIMAHHEM
KimMmara (HanpuMep, apKTHUECKHH WM TPONHYECKHH), YBIaXHEHHOCTH (apHAHBIE WM
TYMUMIHBIE [T0Ka3aTenu), penbeda MECTHOCTH (HArOpHbIH, PaBHUHHLIA MM XOJMUCTHIN),
PacCTUTENIbHOCTH, NOYB, NOACTHIAIOWMX Topox (reosioruu) ¥ runponoruy. B pesyisrare ux
CHHTE3a M IOSBIHETCA CTPYKTYpPHAs eAMHMIA, HasbiBaeMad "reoxumudeckuid jmauawmadrt' u
XapaxTEePU3YIOMas HCTOPHIO NIOBEACHHE XMMUIECKHX ICMEHTOB.

OcHOBY reoXHMHUH NaHAA(TOB COCTABISAIOT CBEASHMS O PACTIpeeNleHHH XMMHYECKHX
3eMEHTOB (B MEPBYIO O4epenb 3JeMEHTOB-3arpssuuTesell B armocdepe, Bopax, Mo4dBax,
PacTHTENBHOCTH, OTXOHZAX ropHoro mnpoussoicrsa). Oco0eHHO BaXHO YCTaHOBHTD
copepKaHue TaKuX 3arpasHuTened, KaKk TsDKeble METaUibl, PajHOAKTUBHBIC 3JICMEHTHI,
BpeaHble OpraHMYeCKHe COeNMHEHMS. BaXHbBIM HAy4HBIM IIOHSTHEM B 3TOM ciydae OymeT
XJIapK KOHUEHTPAIMH, T.€. OTHOLICHHE CPEAHEr0 CONEPKAHMA JIEMEHTA B ONPEEIEHHOM
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KOMIOHeHTe JaHpmadTa wiM Jaxe B KOHKpeTHOM OObexTe apanu3a (No4Be JAHHOTO
PyAHHKa, TOpOAE OTBAIbHOIO MACCHBA, II€CKAX XBOCTOXPAHWIMING U T.JX) K CpensHeMy
CONEPXKAHHUIO >JIEMEHTA B 3eMHOW Kope, ruppocdepe (HId BOAHBIX OGBEKTOB), PACTEHHMAX
(nns senenbx Hacaxnenui). Hapany ¢ 11apKoM KOHLEHTpALME HeOGXOMHMO ONpENeNsTh i
KO3bOUIMEHT KOHUEHTpAUUH - OTHOMIEHHME CONEPHKAHMA DIEMEHTA B KOMIOHEHTE
naupmadra x ero gonosoMy conepxanuio (Qony B nousax, sonax, armocdepe, pacreHmx,
JKUBOTHBIX, YEIOBEHECKOM OpPraHU3Me M T.1.).

Ilpu BbIENEHME OXHOPOMHBIX, O YCIOBMAM MUTPALMH H KOHUEHTPALNH XHMHYECKHX
3JIEMEHTOB, TEOXMMHYECKMX JaHMIIAQTOB IIHMPOKO MCIONB3YIOTCS KapTorpaduueckum
MaTepuanoM (IOYBEHHBIMM, TEONOTHYECKHMH, MHAPOTOTHEECKUMY, TONOrpadudeckuMy u
T.A. Kapramu). B pesynnrare HalOXEHNA MMEIOLUMXCA HA HUX KOHTYPOB M BBIICMIOTCH
paznmynnie obnacta reoxmmmueckux Janamadros. Crnenyer o6paruth BHMMaHHe, 4TO
OKOHTYPUBAHUE FEOXMMHYECKUX JAHIWA(PTOB - 3TO HE NPOCTO MEXaHWYECKOE COBMEIEHHE
Pa3NMYHEIX KOHTYPOB, & HX CHHTE3, K TOMYy )€ OCHOBaHHbI Ha IKCIEAMLMOHHLIX
HCCNENOBAHUAX, O0TOOpPE U reoXMMUYECKOM aHanu3e Npol BO3NyXa, BOABI, [OYB, IOPHBIX
TIOPOZ ¥ PacTUTENLHOCTH. M Tonbko B pesynbTaTe NpoBefieHns Beero ofbema KOMIUIEKCHBIX
MCCHIEN0BaHMI BLIAENAETCS BhIBEPEHHBIN reoxumudeckuil nanmmadr.

JlanpmadTHO-reoXuMUYeCKHe YCIIOBHA ONPENeNaIOTC] YPOBHEM 3KOHOMMHYECKOTO
Pa3BUTHA DErHOHE, €r0 KIMMATOM, I'eONOrHYecKuM cTpoeHueM, pensedom. Bospeiicrsue
5THX (aKTOPOB IPOSBINETCH B  CIPYKTYpe MOUBEHHO-PACTHUTENBHOrO  TIOKPOBA,
THAPOTSONIOTHYECKHE YCAOBHAX, & HM¥X COYETSHHE CO3086T BIOJHE ONPSHENEHHYIO
reOXUMHMYECKYI0 OOCTaHOBKY - THH reoxuMuueckoro sampmadra. Jng pemenus
SKONOTHHECKHX 3aiad HeofxomuMa KiIacCHpMKanus TIeoXuMUYECKHX JNanmmadToB, B
KOTOpPOH ONpeACHAIOmIee 3HAYEHME Yalle BCEro MMEIOT TEXHOTEHHbIe Ipomecchl. Tak,
BBIZENAETCS OTPsAX TEXHOreHHbIX nanmmadToB: 310 cenurebuble (ropona, cema W T.I.),
arponanpmadTel, XOPOXHbIE, IOPHOIPOMBIIUICHHbIC H Ilpoune. B npenenax nasHoro
OTPAZA Mbl BbIJENAEM THUIIBI TEXHOIEHHBIX TI'COXHMMHYECKMX JaHAmadTOB, TaroKe
pa3NMuAlOMuecs yCHOBmAMM  3arpasuenus. Hanpumep, orpag  arponaspmadiTos
pactieHseTcs Ha THIBI - MALIHY, 3amexu, nactouma. Otpan cenurebHex gaHmuadTOB - HA
ropona ¢ pasiM4HOM IUIOTHOCTHIO HAaCeNeHHs M Bujamu npoussojcrsa (k ocobomy Tumy
OTHOCATCH CeNhCKME HACENEHHbIE MYHKTHL, TakKe AOCTATOYHO pasHooOpasHele). B orpane
rOPHOMPOMBILILIEHHBIX JTaHMUA(TOB BBIAEHAIOTCS THIbI IPHYPOYEHHBICE K pa3paboTKam
TECKOB, [JIHH, YTONbHbIX 3aNexeii, TopdiOB, H3BECTHAKOB U AP. MONE3HBIX HCKONAEMBIX.

B npezenax THIOB 1O OCOGEHHOCTAM BOJIHOH MMIPAUKKM XUMUYECKHX 3JJEMEHTOB
BBIAEJISIOTCA KACChl TEOXUMHYECKUX JanmapToR (KUCHbI, KaNbleBbli, KUCIbIA rIeeBbli
¥ [poYMe Kiaccsl). B OCHOBY HX BRIENEHHS NOJOXEH COCTAB NOYBEHHBIX PACTBOPOB
BEPXHEro rOpH30HTa 1104B.

Jlpa cHEAyrOLIMX TaKCOHZ POl M BHIOBI TIeoxXHMM4YeCKMX  nanamadros
YCTAHABNMBAIOTCA 110 TPHPOZHBIM YCIOBMAM - TeM JNaHmwadTam, KOTOpbie Obltk 10
TEXHOTEHE3a,

Kaxnpiik noxsup reoxumuveckux naspgmadros (nmoxasaHHbIM Ha  Kapre uau
TIPOTHO3MpPYeMBIii) XapakTepusyercs OCOOEHHOCTIMHM MHTPalM XHMUYECKHUX 3IEMEHTOB, B
TIEPBYI0 QUEpeb, JIEMEHTOB-3arps3HUTENEH M KOHLEHTPHPOBAHHEM HX HAa IEOXHMHUECKHX
Haprepax.

Kpome reoxumudeckux NaHmmadToB Ha KapTy BBHIHOCATCA HCTOYHHKY 3aIPASHEHMA.
D710 MOryr ObiTh pa3jiMyHble TOPHOHNPOMBIIIIEHHbIE NMPEANPHATHSA - Kapbepbl U paspesbl,
PYAHHXE M IDAXTBL, YHY4CTKM KYYHOTO, NOR3EMHOTO CKBXMHHOTO MM IIAXTHOTO
BBIIENAYMBAHUST METAINOB, oboraruresbHele (abpUKW MM THAPOMETAJIYPruvecKHe
3asonsl. Beero Ha reppuropun Pocenn B Macmrabe kapth! 1:4000000 oineneno oxono 1000
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HCTOYHHKOB TOPHONpPOMBIIUAEHHOIO 3arpsA3HEHMs, BIMSIOINX Ha 76 TIeOXHMHYECKHX
naufwmadTos [1].

Kax sugum I'TIJI, Hanpumep, Ha y¥acTke YpPaHOBOIO MeCTOPOXKAEHHs B CyXOi crenH
COCTOMT 13 OONBUIOrO0 4YHCIIA KOMIOHEHTOB KOTODblE HMEHYIOTCH (YHKIHOHAJbHBIMA
30HAMH HJM 3NE€MEHTapHBIMH TEOXMMHYecKMMH naHamadTaMu. ITO Kapeepsl, MIaxThl,
TEPPHUKOHBL, THAPOMETAIyPrMiecKuil 3aBOJ, JOPOTH, MacCHBBI 3€JIeHBIX HaCaKAeHHH,
XBOCTOXPAHMJINLG, TEXHOrEHHBIE pYYbH, YPAHOHOCHBIM TEXHOTEHHBIf  COJIOHYAK.
CoBoxynHOCTb 3THX 00BEKTOB H COCTaBNAET NaHAmadTHO-reoXxuMuyeckyo cTpykrypy I'TLL

B pesynprate Ha kapre usoOpakeHb! COBPEMEHHBIE TeOXHMHYECKHe NaHnmadrsl,
Hanmpumep, arponaHamadThl UePHO3EMHBIX CTeneH, CyXHX CTelel ¥ IyCThiHb, TAEXKHBIE,
TYHAPOBBIE ¥ NPOYHME IPyNnbl NaHAWAdTOB, YHCIO KOTOPHIX Ha TeppuTopuy Poccum pasHO
10. B xaxgo# rpynme B 3aBHCHMOCTH OT IONOTHYECKOTO CTpOeHHsA, penseda U ApyrHx
ocobeHHOCTEH BBIAENAIOTCS BHABI reoXumMuueckux Jangmagros. Ha xapre mokaszaHs! Taike
THIB! TOPHLIX TPEANpUSTHH (TPEANpPUATHA YepHOH ¥ LBETHOH MeTaJulypruM, aTOMHOH
NPOMBIIIJIEHHOCTH, HEQTAHEIX H ra3oBBIX NPOMBICIOB U T.1.). JUIS K&XIOro npeanpHsTHs
XapakTepHsl 0co0bie acCOMMALUK SIIEMEHTOB 3arpasHuTeneii (B aTOMHOI NPOMBIIIEHHOCTH
- ypaH, pagui, paioH, TOpHH, Hesui-137 u np., B NBETHOH METajIypruM -~ MEAb, HHKEINb,
kobaibT, cBUHEN, LUHK, KanMuil u 1p.). Bee aTu cBenenus HeoOxoxuMBl [ palHOHANBHOR
OpraHM3alyy MOHHWTODHHIA, CO3JaHUS TEXHOTeHHBIX IeOXHMHYECKHX 0appepoB C LENbio
JIOKANU3aLMY 3aTrPASHEHMS U PEUIEHHS PYTHX DKOJOTHIECKHX 3a71a4.

JLlanHas Kapra CAYXHT NPOTHO3HBIM NENsM, HeoOXOMMMBIM NpH NPOCKTHPOBAHUM H
pasMeLIeHHH rOPHbIX NMPEeNpPUsTHI: 3HaA MCTOYHMK 3arPA3HEHMs, €ro MOLIHOCTb Y JIpyrue
XapaKTePUCTHKY MOXHO 33paNee NMPEeRCKa3arb NOCHEACTBUA 3arps3HEHMs TOrc WM MHOTO
reOXHMUYECKOr0 Janmmadra. :
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STARPTAUTISKAS DABAS AIZSARDZIBAS ORGANIZACIJAS

ANNA ZELENKOVA
Rézeknes Augstskola,
Atbrivosanas al. 115, Rézekne, Latvija, LV - 4600

Cilveéki ir dabas sastdvdala, vini ir ipafa, vienreizéja dabas dala, kam piemit
saprats. Tapéc ari, uz savu sapratu balstoties, viniem javeido attiecibas ar apkart§jo
dabu.

Daba cilvekus nodroSina ar visu nepiecie§amo, sakot ar gaisu, tideni, zemi,
beidzot ar tds bagdtibam, lai cilvéki varétu dzivot un attistities. Dabai pastavigi
janodrosina cilvéku pieaugoSas vajadzibas, tapec tai jabiit “neizsmelamai noliktavai”.
TaCu daba, no vienas puses, ir patieSam neizsmelamu bagatibu kratuve, jo nemitigi
savus krajumus atjauno, bet, no otras puses, - dabas bagatibas ir ierobeZotas, pat vairk
— tas jau beidzas. Lai no §7 Jaunuma izvairitos, vismaz atbiditu to péc iespéjas tilu, daba,
apkart&ja vide, tas bagatibas ir jasaudze.

Cilveks $ai gadijuma ir dabas dala, kas sp&j novérst jau pasu cilvéku darbibas
raditds nepatikamas sekas. Tad&] pasaul€ aizvien vairdk tiek aktualizéta tiras dabas vides
probléma. Tiek rikoti semindri, konferences, veidotas organizacijas, kuru uzdevums
bitu informet sabiedribu par aktuilajam vides problémam un censties novérst jau
esodds. Dibinitas organizacijas ir gan vietgja rakstura, gan starptautiskas.

Divdesmita gadsimta otraja pus€ vides aizsardziba pasaulé izvertas par vienu no
vissvarigdkajam tiesibu sargaSanas nozarém, jo brugoSands sacensibas, masu
iznicinaanas ierofu, nesapratigas industrializacijas, kodolenergétikas, vides
urbanizacijas un lauksaimniecibas kimizacijas rezultata strauji pasliktinajas cilvéka un
dzivas dabas pastavésanai nepieciefamie dabiskas vides apstakli.

Dabas aizsardziba kluva par aktualu problému visa pasaulé, tapéc valstis veidoja
organizacijas, kas spétu aizsargat dabu no apkartSjiem vides kvalitati pasliktinoSiem
apstakliem, veicot pasdkumu sisttmu ar mérki nodrosindt veértigu dabas resursu
saudzigu izmantoanu un atraZoSanu, cilvéka vides aizsargaSanu no piesarposanas.
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Par mérktiecigu un zindtniski pamatotu kustibu dabas aizsardziba izveidojas
19.gs. sakuma Eiropd un ASV. Terminu dabas aizsardziba saka lietot péc
1.Starptautiskas dabas aizsardzibas konferences 1913.gada Berné& (Sveics). Sakotngji ar
dabas aizsardzibu saprata tikai izcili skaistu, unikalu dabas objektu, retu un iznikstoSu
augn un dzivnieku sugu aizsardzibu, bet vélak td izvértas par veselu dabas aizsardzibas
sistému.

Galvenia loma globalo vides aizsardzibas pasakumu organizé$anad ir bijusi
Apvienoto Naciju Organizacijai. 1972.g. Stokholma tika sasaukta Apvienoto Naciju
Konference cilvéciskas vides jautdgjumos, péc kuras tika izveidota ipaSa Apvienoto
Naciju Vides programuma (United Nations Environment Pogramme - UNEP).
Konferencg tika noteikti pamatvirzieni §1s programmas plano§anai un darbibai. Darbibas
plans tend@ts uz starptautisk@s sadarbibas nepiecieSamibu jaunai, kvalitativai cilveka
pieejai attieciba pret dabu.

UNEP seko vides stdvoklim ar visaptveroSa monitoringa un pétijumu
programmu palidzibu. Ta konsulté valdibas un ierosina konkrStus vietgjos vides
atveseloSanas projektus. UNEP sevisku uzmanibu pievér§ dabas aizsardzibai, Tpasi
tropisko mezu, kuri satur daudz floras un faunas veidu.

Loti at8kiras dabas saglabaSanas uzdevumi attistitajas un vél attistoSajas valstis.
Pirmajas - cilvéki ir norlipgjusies par riipniecisko vides piesarpoSanu, savukart otrajas -
svarigdka probléma ir nabadziba ar visdm no tas izrietofajam sekam — antisanitarie
apstakli, grausti, partikas trilkums, slikts aprikojums. Tad&] §is valstis ir spiestas risinat
paraléli arT sociali ekonomiskas problémas, bez kuram praktiski nelespejams pilnigi un
raciondli izmantot dabas bagitibas.

UNEP programmas izstradé jau pasd sakumi ipaSa uzmaniba t1ka pievérsta
palidzibas snieg§anai attistoSajam valstim specifisko ekologisko problému risinaSana,
kas negativi ietekm& ekologisko atpalicibu un nabadzibu. Lai satuvinatu UNEP
programmu ar tre$ds pasaules valstim, tika nolemts Kenijas galvaspils&ta Nairobi
izvietot ANO galveno mitni. UNEP ir ari regionalas nodalas Zendva, Nujorka, Beiruti,
Bankoka, Mehiko, Nairobi.

UNERP darabibas galvenas ievirzes ir §adas:
ozona slapa aizsardziba;
bistamo atkritumu reguléSana;
parmeérigas nozvejas noversana;
meZu parmerigas izcirSanas apkaroSana.

Vides katastrofu jautajumos 1991.gada tika izveidots ANO Centrs neatlickamai
palidzibai vides jautajumos, kura uzdevums bija izpétit agriko vides katastrofu
iemeslus, izstradat pasakumus to noverSanai un radit institiciju ANO sist&mu
nepiecie$amas iejauk§anas gadijumiem.

Klimata globdlo izmaigu jautdjumos izdveidota ipaSa ANO Stratgijas
programma un starpvaldibu panelis klimata izmainu jautdjumos.

Ard jiiras ekosistémas jautdjumos apak3programma par vietgjo un talu migré&joso
zivju bariem ANO notur reguldras konferences, kas nodarbojas ar progresivas
zvejniecibas programmu izstradém.

1995.g. ANO Ekonomikas komisija Eiropai pienéma Vides programmu Elropal,
kas bija balstita uz UNEP dokumentiem. Programma ietv&ra sekojoSas sadalas:

e Videi draudziga tehnologija;

Atkritumu menedZments;

Progresivas raZo$anas un pateripa veidi;

Videi draudzigs transports;

Tiraki produkti un efektiva energijas un materialu izmantoSana;
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e Augsnes aizsardziba;
s Progresiva mezkopiba;
¢ Progresiva zvejnieciba.

ANO ka plasaka dabas aizsardzibas organizacija gadu desmitu laika periodiski ir
izstradajusi un piepdmusi starptautiskas konvencijas. Valstu valdibas noslédz svarigas
vienoSands, kuras iet pari valstu robezdm. Starptautiskd sadarbiba ir novedusi pie
konvenciju noslégfanas. Sajos gadijumos tie ir ligumi, kas satur sevi pienakumus, kurus
valstis parakstitjas apnemas izpildit.

Ar vides aizsardzibas jautdjumiem nodarbojas ari nevalstiskas organizacijas,
tadas ki “Greenpeace”, “Vega” w.c. Sim sabiedriskajam organizdcijam visbieZak ir
stihisks vaksturs, ar kuru tas visbieZak aizrawj jaunus cilvékus. Populdraki pasaulé ir
tiesi “‘Greenpeace” - “Zajo kustiba”.

Zalo kustibas pétnieki §is kustibas raSanos saista ar 50. un 60.gadu
sabiedriskajam kustibam Rietumos. Nosaukums “zalie” pirmoreiz izskangja 70.gadu
vidil Rietumvicija, kas uzlikojama par vienu no “Zalas kustibas” centriem un izcelsmes
vietu. Kustibas aizsakums bija haotisks; “zalie” negribgja apvienoties organizicija,
noliedza jebkadu strukturalibu, bet pirmo mérki sasniedz jo diiz.

“Greenpeace” organizicija dibinata 1971.gada, ta ir starptautiska organizicija,
kas dibindta ar merki aizsargdt apkart§jo vidi bez spgka pielietoSanas, ar publisko
izglitofanu un legalu mitinu organizésanu.

Organizacijas pasaules biedru skaits parsniedz 4 miljonus un tas parstavniecibas
atrodas 30 pasaules valstis, bet galvend tas zinatniska baze atrodas Antarktida.

Ta ki ta ir labi organizéta pasakumiem bagita kampana pasaules limeni
apkartgjas vides jautajumos, “Greenpeace”, iesp&€jams, it visvairak pazistama tas tieSo
un biezi vien konfrontgjoso kampanu pret kodolizmegingjumiem un komercidlam valu
medibam organizétdja. Kustibai ir pietickami daudz publikdciju savu uzskatu
deklargSanai visa pasaulé.

“Greenpeace” visaktivak piedalas 4 plasas vides aizsardzibas sfeéras: atmosféra
un energija; okeana ekologija un meZi; toksiskas vielas un indes; atbrupoSana un
atbrupoSanas.

Atmosféras gaisa un energijas sférd “Greenpeace” darbojas ar mérki likvidst
izplatiti lielo atkaribu no cietd kurinama. Grupa strada pret kodolizmégindjumu un
radioaktivo atkritumu un citu kimisko savienojumu izplatibu ozona slani.

Riipgjoties par okeana ekologiju un meZiem, “Greenpeace” cenSas aizsargat
augu un dzivnieku izplatibas vietas un apdraudétas augu un dzivnieku sugas, ieskaitot
valus, delfinus, jiiras brupurupudus, ronus, zilogus, retos putnus.

Atbalstot biologiskas daZadibas principus, “Greenpeace™ arT aizsarga tropiskos
un mérends joslas meZus visa pasaulg, kas augu un dzivnieku dazidibas zipa ir unikali
dabas veidojumi.

Toksisko un kimisko vielu jautgjuma $1 organizacija ir Ipa8i nodarbindta, ta ir
ieintereséta apstadindt nevajadzigo hlora lietoSanu papira balinaSand un aizsargat
bistamu atkritumu izveSanu uz Tre§ds pasaules valstim. Organizacija regulari publicé
rakstus un agité pret dabas piesdrpofanu ar kimikalijam. “Greenpeace” ari vada
pétijumu par toksisko vielu ietekmi uz cilvéci un dabas vidi un mudina raZot vélreiz
lietojamu produkciju, ta radot iesp&ju mazak piesdrgot vidi.

Piiloties izvairities no mérku un aktivita§u kompromisiem, “zalie” necenSas biit
atkarigi no valdibas finansgjuma. Tadgjadi tie netiek tieSi iesaistiti vel&Sanu procesa
jebkura valstl, kurd notiek organizicijas aktivitdtes. “Greenpeace” p€kSpai, tieSai
darbibai bieXi vien ir provokativs raksturs, un bieZi vien no valdibas tiek izteikta
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neapmierintiba un dusmas. K& piem8&ru var min8t organizacijas “Greenpeace” kuga
uzspridzinaSana un nogremdéSana 1985.gad3, ko izdarfja Francijas valdibas agenti.

Organizacijas dalibniekus médz nievigi dévet par “Ekologijas makdonaldu” un
vigu ricibd madz mekl&t ko tadu, kas liecindtu par slepenam naudas aféram. Tadu par
spiti nelabvelu un dabas piesdrpotdju “rejim”, organizicija “Greenpeace” turpina
rosities nu jau vairak neka 20 gadus.

Viss sakas tieSi ar Francijas kodolizmégingjumiem 1972.gada aprili. Kop$ ta
laika sakas “za]a miera” aizstavju izmisiga un panakumiem bagita ciksté$anas ar fidenu,
gaisa un zemes piesarpotajiem un zveru nogalinatajiem.

Divdesmit gados ir izdarits daudz: pandkts valu medibu aizliegums Australija,
daudzas kimiskas ripnicds piespiedu kartd ieviestas bezatkritumu tehnologijas,
partraukti vairaku indigo un radioaktivo vielu parvaddjumi pa jiiras celiem. K3 pédgjais
“Greenpeace” nopelns var tikt minéta uzvara cind pret sabiedribas “Shell” nodomiem
Ziemeljurd nogremd&t savu lajku nokalpojufo naftas ieguves platformu. Péc
“Greenpeace” aplésém tankeru skaloSanas rezultata tideni gada laika nonak ap 210 000
t naftas. Un viens no nopietnakajiem draudiem Ziemeljiiras tdeniem ir aptuveni 8000
km garie naftas caurulvadi — Ziemeljiiras piesarnojuma simbols.

Kops 70.g. vidus “Greenpeace” organizacijas dalibnieku skaits nemitigi audzis
un 90.g. vidil parsniedzis 4 miljonus. “Greenpeace” organizicija ietilpst 30 dalibvalstis,
no kurdm balsstiesigas ir tikai 10: ASV, Australija, Lielbritanija, Jaunz€lande,
Niderlande, Austrija, Zviedrija, Sveice, Spanija un Vacija. Bez balsoSanas tiesibam
organizacija lidzdarbojas Argentina, Belgija, Francija, Krievija u.c.

Latvija $aja sarakstd nav. No dalibnieku iemaksam atkariga dabas aizstavju
rosiba. Tapéc attistrtakajas valstis §T kustiba ir vairak izvérsta, jo $o valstu finansialais
stavoklis ir daudz stabildks neka citds jaunattistitas valstis.

Par prioritaram tika atzitas $adas vides problémas:
piesarpojuma parrobezu parnese;
tdenstilpju eitrofikacija un tidens ekosistemu degradacija;
saimnieciskds darbibas izraisitais risks;
atkritumu ietekme vz vidi;
transporta ietekme uz vidi;
lauksaimniecibas ietekme uz vidi;
biologiskds daudzveidibas samazina§anas;
ainavu degradacija;
dabas resursu neracionala izmantoana;
dzerama Gidens zema kvalitate.
Vides aizsardzibas politikas pamatotai veidoSanai un veiksmigai IstenoSanai ir
nepiecieSami tris galvenie priek§nosacijumi:
¢ labi attistita informaécijas sistéma,
o vides aizsardzibas institlicijas un organizacijas,
¢ sabiedribas apzina.

Nemot véra, ka vides aizsardzibas problémas skar ikvienu valsts parvaldes
Iimeni, ikvienu tautsaimniecibas jomu, ikvienu uznémumu, organizaciju vai iedzivotdju
atseviski, vides jautijumu risinaSana var biit veiksmiga tikai integrgjot tos visds
tautsaimniecibas un socidlajas sférds. Lai to panaktu, nepiecieSams vides aizsardzibas
institiiciju un organiziciju kopums, kas ir viens no vides aizsardzibas politikas
priek8nosacijumiem un ietver valsts parvaldes institficijas, nevalstiskas vides un dabas
aizsardzibas organizicijas un daZada veida starpnozaru struktiiras atseviSku problému

grupu risinasanai.
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Valsts parvaldes institilicijas nevar dot uzdevumus nevalstiskajaim organizacijam,
tadu So institficiju pienakums ir nodro$inat informaciju par vides stavokli, un tas var
noradit galvenas problémas un virzienus darbam.

Vides aizsardzibas struktfiras vienas pa$as nevar panakt vides stavokla bitisku
uzlaboSanos, jo te noteicoda loma ir mérkgrupam.

Attistiba lauj risindt vecas vides problémas ar pilnigi jaunam metodém. Tadu
jauna atklatiba un kustibas briviba rada jaunas briesmas miisu jiirai un tas apkaimei.
Regiona vaditdjiem ir jauzpemas smagd atbildibas nasta tikt gald ar $Tm nopietnajam
problémam.

Viena no $addm problemam ir naftas nopludina¥ana no kugiem. Protams, katra
individuala nopliide ir ierobeZota, bet kopuma tas veido sléptu draudu Baltijas jiirai un
tas putniem. Neviens nezina, cik tadu nopliizu patiesiba notiek, tadu Zviedrija vien ik
gadus atkladj 400 — 500 $adu gadfjumu. Zviedrija $ai problémai pievérs lielu uzmanibu
masu informacijas Iidzeklos, politiku aprindas un sabiedriba. Jau vairdkus gadus zviedru
ornitologi un naftas kompanijas mekle efektivus veidus, ki tikt gala ar noplidém. Més
nevaram stavet mald un noskatities, k& Baltijas jira bezatbildigi rikojas ar naftas
produktiem.

1974.g. aizliedza Baltijas jurd no kugiem izgazt piesdrnojosas vielas, bet $is
aizliegums neattur amordlus kuga kapteinus, kas vél misu diends izmanto jiru ka
izgaztuvi. Kamér juras valstim neblis kugu motortelpu atkritumu parstrades punktu,
Sada izgaSana turpinasies.

1998.g. janvart Baltijas jiras valstis noléma, ka ar 2000.gadu bis obligati atstat
visus naftas atkritumus osta. Tiek pétita kop&ju ostu nodevu sistéma ievieSana — ta
saukta speciala nodeva, ka arf kopgja likumdoSana, uzlabota uzraudziba un pastiprinatas
iesp&jas vainigos nokert un sodit. Tomér nav nekadu planu celt parstrades iekartas. Lidz
ar to pienakums osta atstat naftas atkritumus ir bezjédzigs un atkritumu izgasana jira
visticamak turpinasies ari péc gadsimtu mijas.

Varbiit tik kritiskd situacija, kada paSlaik ir Latvija, vislabak var izjust, ka
sabiedriba ir zaudg&jusi attieksmi pret pasauli ka veselumu. Vispargja konteksta paradas
ekologiskie jautajumi ka dala no miisu attieksmes pret pasauli. Var likties, ka tie aptver
dabu ki veseluma dalu. Bet patiesais, varbiit ne vienmér tik skaidri apzinatais c€lonis
ekologiskas problematikas uzplaukumam pédéjas desmitgad€s tomer nelauj izdarit §adu
piénémumu. Un parddas daZzadas aktivitates — zinatnieki izstrada normativas prognozes,
ekologiskie jautdjumi kliist par dalu valdibas un politisko partiju programmas.

Mes nespésim neko biitiski mainit, ja katrs neveidosim ieks&u garigu attieksmi
pret sevi ka pasaules dalu. Tai jabiit dzives filozofijai. Kamér 5 attieksme netaps par
dabisku nepiecie$amibu, nekas bitiski nemainisies — atseviskas ekologiskas aktivitates
gan varbiit kadu laiku pasargas miisu bezriipigo dzivi, bet neradis drosu perspektivu
nakotng.

Tiesa, §ada cela norade var likties abstrakta, bet galvenais — griiti realiz€jama. It
Tpadi tik smagas kiizes apstaklos, kad trim ceturtdalam iedzivotdju dominé ikdienas
apzinu parpémusas materialas ripes. Bet vienlaikus ir jasak apzinaties, ka nav cita cela,
ka pakapeniski soli pa solim sakt mainit miisu ievirzi pret savu eksistenci pasaulé. Jo
lidz§ingjas aktivitates galvenokart ir vien soli, lai saglabatu musu fiziskas esamibas
iespajas daba. ST ir veseld saprdta valstiba, kuru pat zinitne nav spjusi salauzt.
Praktiskais saprats ir nepiecieSams, bet tas ir tikai lidzeklis, lai izdzivotu. Lai turpinatu
eksistenci, kurd mantiskas at¥kiribas un politiskas kaislibas ir specigakas par cilvékus
vienojo$am veértibam.

Ja nespésim cilvékus parliecinat par vides kvalitates aizsardzibu, neviens likums
nepalidzes.

ISBN - 9984-585-55 -7 246



Environment. Technology. Resorces 1999

LITERATURA
1. Bankovskis P. Ekologijas makdonalds vai bruninieku ordenis //Diena ~ SestDiena. —
1995. — 12.aug.
Bérzipa I. Cela uz ekologisko kultiru //Vide. Nr.2. — 1991,
Bojars J. Starptautiskas tiesibas. — R.: Zvaigzne ABC, 1996.
Starptautiska dabas aizsardziba //Atmoda Atptai. — 1993. — 25.aug.
Greenpeace // Environmental Encyclopedia. N.Y., 1998.
Joseph M.Petulla. The World Book Encyclopedia. Vol. 8. — 10. 1994,

A e i

SIVENU APSTAROSANA AR ULTRAVIOLETAJIEM STARIEM
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Tevads

Ultravioletajiem (UV) stariem ir liela nozime biologisko procesu norisé

dzivnieku organismi. Tie veicina veselibas stavokla uzlabo¥anos un produkcijas
pieaugumu. Dabiskos apstaklos UV starojuma avots ir saule. Triikstot saules gaismai,
organisms aug un attistds nepilnigi. Ja dzivnieki nesagem UV starojumu, tie biezdk
slimo ar mazasinibu un rahitu, asinsvadu slimibam, pasliktinatu vielmaigu. Organisms
novijinds un kliist uznémigs pret citdim slimibam. UV stari paaugstina dzivnieku
biologisko um imunologisko aktivitati, veicina endokrino dziedzeru darbibu, pozitivi
ietekmé centrdlo nervu sistému, organisma funkcionalo stavokli un vielmainu, baribas
izmanto§anas pakdpi un raksturu. UV starojums paaugstina leikocitu fagocitiro
aktivitati, normé vitaminu apmainas procesus, parveérSot D provitaminu D vitamina. Tas
savukart veicina fosfora un kélija izmantosanu. D vitamins veidojas dzivnieka ada. Ja §1
vitamina sint€ze organisma nenotiek, tas jadod maksligi, kas izmaksa dargi.
Sivéniem atrodoties telpas, saules starojuma nepieciefamibu jakompensg, pielietojot
miaksligu UV apstarofanu. Ta seviski deriga un efektiva rudens - ziemas perioda.
Iekartojot dzivnieku apstarofanu ar UV stariem, ietaises ierikoSanas izdevumi
atmaksdjas jau pirmaja gada. Konstatéts [1], ka apstaroSanas rezultata sivénu dzivmasas
pieaugums palielinas par 24%, telu svars - par 25%, piena izslaukums - par 10%, vistu
dgjiba - par 25%. Samazinas jauno dzivnieku nobeigSanas gadijumu skaits, paaugstinas
fosfora un kalija saturs skeleta, uzlabojas mineralvielu apmaina organisma.

Tadu apstarofana pozitivi iedarbojas tikai tad, ja tiek stingri ievérota optimala
apstaroSanas ekspozicija. Pie nepietieko$am ekspozicijam apstaro§ana nedod vajadzigo
efektu, bet parak liela ekspozicija var novest pie negativa rezultata. Petijumu rezultati
un praktiska pieredze rada, ka minimala ekspozicija, pie kuras sakas organisma reakcija,
atkariga no sivéna dzivmasas un apmatojuma stdvokla. T2 sastada 20-60% no tas
ekspozicijas lieluma (vértibas), pie kuras vérojams maksimalais - produktivitates
pieaugums. Optimalds ekspozicijas parsniegSana par 30-50% samazina biologisko
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efektu un negativi ietekmé ciiku produktivitati. Apstarofanas ekspozicijas noteik§anu
biitiski ietekmé& ciku turéSanas tehnologija. Tadu eso¥@s ekspozicijas noteiksanas
metodikas bieZi to nepem v&ra. UV starojuma ekspozicija, kuru sanem dzivnieki viena
starotaja gajiena laika virs dzivniekiem, atkariga no UV starojuma avota tipa, ta jaudas,
augstuma virs dzivniekiem, starotaja tehniska raksturojama (armatiiras - atstarotdja,
kustibas atruma, dzivnieku atraSanas attdluma no starotdja u.c.). Esosads ekspozicijas
aprékina metodikas piegem, ka apstarofanas seansa laikd dzivnieki atrodas tie$i zem
starotdja un ir nekustigi. Tadi nosacfjumi ir pareizi, apstarojot govis, telus, bullus, kuri
atrodas aizgaldos un ir piesieti. Tatu sivénmatém un sivéniem, kuri brivi parvietojas
aizgaldos, §adu metodiku izmantot nevar.

Daudzie autoru pétijumi rada, ka apstaroSanas seansa laikd sivéni var atrasties
daZados stavoklos - gulét, stavet vai haotiski staigat pa aizgaldu. Stavot ciiku muguras
augstums no gridas ir 1,7-2,1 reizes lielaks neka gulot. Tapéc arT sapemtais starojums
(atkariba no starotdja augstuma virs dzivniekiem) var mainities 1,4 1idz 1,7 reizes.

Haotiski parvietojoties pa aizgaldu, dzivnieku attdlums no starotdja nepartraukti
mainas. Piem&ram, ja aizgalda izmeri ir 5x6,5 m, tad §is attalums var mainities no 1,5-
3,0 Iidz 4,1-4,8 m, bet sapemtais apstarojums mainas 2,75-8,8 reizes. Tapéc bija
nepiecieSams izstradat tadu UV starojuma ekspozicijas noteik$anas metodiku, kura
ievertetu dzivnieka stavokli un atrasanas attalumu no starotaja.

Ka zinams, sakarséti kermeni bez redzamas gaismas starojuma ar vilgu garumu
A= 0,38-0,70 um izstaro arT neredzamos UV starus ar vilpu garumu A=0,04-0,4 um un
infrasarkanos  starus ar vilpu garumu 2A=0,8-3,8 pum. No UV staru joslas
lauksaimniecibas vajadzibam izmanto starus ar vilpu garumu no 0,04 lidz 0,4 pm.
Apstaroana ar vilpu garumu A=0,38-0,315 um izsauc iedeguma efektu. Si starojuma
biologiska aktivitate ir zema. ApstaroSai ar UV stariem vidgji garo vilpu diapazoni
A=0,315-0,28 um ir eritéma pretrahita jedarbiba. Sada apstarofana optimalds devas
labvéligi iedarbojas uz dzivnieku organismu. Ta parver§ provitaminu D aktivas
iedarbibas vitamma D. ApstaroSanai iso UV vilpu diapazona (A=0,28-0,2 pm) ir
pretbaktériju iedarbiba, un to izmanto gaisa, Gdens, trauku u.c. sterilizacijai. UV
starojumam ar vilpu garumu zem 0,2 pum ir joniz&joss efekts. Erittmo starojumu
raksturo ar kiito¥as eritémas pliismas attiecibu pret apstaroto laukumu (er/m® vai m-er/
m?). UV starojuma efekts atkarigs no apstaro$anas ilguma un intensitates. Sivénus
ieteicams apstarot ar erittmadm lampam katru dienu, sakot no 2-3 dienu vecuma.
Rekomendgjama eritéma apstarojuma deva zidgjiem sivéniem ir 20-25 mer-h/m?,
atikirtiem sivéniem 60-80 mer-h/m?, bet nobarojamam ciikim un griisndm sivénmétsm
70-90 mer-h/m? [2].

Starotaja parvietosanas atruma aprékins
Diennakts apstaro$anas ilgumu, ievérojot ciku kermena stavokli, var izteikt
b=t +1p, (1)
kur t, - i-td dzivnieka diennakts apstaro§anas ilgums, h;
t,, t, - laiks, kurd dzivnieki aftiecigi stdv un gul apstarotd laukuma robezas, h:
Ja dzivnieki haotiski parvietojas aizgalda robeZas, apstarosanas laiku var izteikt

n
ti = Ztin

=, )
kur ty” i-ta dzivnieka atrafands laiks aizgalda n-taja vietd, h.
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Ipatngjo apstaroSanas ekspoziciju nosaka ki Tpatngja starojuma reizinajumu ar
apstaroSanas laiku
H;=E;t;, (3)
kur H, - Tpatn&ja apstaroanas ekspozicija, mer-h/m?;
E, - ipatngjais starojums (intensitate) i-ta dzivnieka atradanas vietd, metr/m>;
t, - i-ta dzivnieka apstaroSanas ilgums, h.

Dzivniekus var apstarot gan ar stacionardm, gan parvietojamam apstarofanas
iekartam. Tas atkarigs no vietéjiem apstdkliem ferma. Ja ir tikai viens aizgalds vai to
skaits neliels, lietderigak uzstadit UV starotaju virs katra aizgalda un katru diennakti uz
noteiktu laiku starotdju ieslégt. Ja aizgaldu skaits lieldks, lietderigi lietot apstarofanas
iekartu ar parvietojamu starotaju.

Izmantojot parvietojamu starotaju, var biit sekojosi gadijumi:

1) starotajs parvietojas tieSi virs aizgalda, kurd esoSie dzivnieki neparvietojas;

2) dzivnieki atrodas labaja vai kreisaja pus€ no starotdja kustibas lmijas;

3) dzivnieki haotiski parvietojas pa aizgaldu.

Aprékinot apstaroSanas ekspoziciju visiem gadijumiem, piepemam sekojoSus
vienkarsojumus:

1) starotaja kustibas atrums vienmerigs;

2) staru avotu uzskatam par punktveida;

3) staru pliismas sadalijumam ir kosinusa raksturs;

4) apstarojums sadalas vienmerigi pa dzivnieka kermena projekcijas laukumu.

Starojuma pliisma, kura krit uz laukumu s tieSi zem starotija, kad a=0 (1.att.)

® = If}qgs, )

kur  ®-starojuma pliisma, mer;
§ - apstarotais laukums, m? ;
Iy - starojuma stiprums pie a=0, mer/sr;
h - attalums no starotaja Iidz apstarotajai virsmai, m.

\Y

RN

O Xy
h .\_
—
S .
'777{/—/-///////// /i’/?// N A A
vt -V |

', ln
l

1. att. Apstargjuma aprékina shema: 1=1+1"

4
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Eritéma starojuma plismas stiprums [ ir starojuma energijas pliismad telpas
lenka o vieniba

[ =

ele

» )

kur o - telpas lenkis, kurd starojums sadalas, sr.
Pirmaja gadijuma, kad starotdjs parvietojas tie§i virs dzivniekiem, saskapa ar
kosinusa likumu vz laukuma vienibu kiitosa eritéma starojuma pliismas stiprums
I, =1, -cosa , (6)
kar I, - eritéma starojuma pliismas stiprums legka o virziena, mer/sr;
o - lepkis starp starotaja vertikalo asi un Iiniju, kura savieno
starotdja centru ar apstaroto elementaro laukumu, grad.
Ja a0, tad uz laukumu s krito$3 starojuma pliisma
I, cohls2 -5 Q)
kur A - attalums no starotja lidz laukumam s, m.
Lielumu h? var izteikt (1.att.)
W =h+(l-v- 1)} , (8)
kur /- apstarotaja noietais cel§ virs aizgalda, kura laika dzivnieks tlek
apstarots vai kura laika apstarojumu uzskaita, m.
Saskapa ar 1.aft.

¢=

2
h="h-coso; kW =h-cosa; un p = h2 . )]
cos” a
No sakaribam (8) un (9) iegiistam, ka
h2
R+ -v 9 = — (10)
cos’ o
un
S — an
20 .
R I R

Ievietojot formulas (8) un (11) izteiksme (7), uz laukumu s kiito$a starojuma
plisma biis

o = I, W -s , (12)
(7 + (1 - v-t)2]2

UV starojuma ekspozicija, kuru sanems dzivnieki starotajam noejot cela gabalu /
t 2 i7v 2
- -“ . Io h N . dt J‘ _ ] h — dt . (13)
Gt d-vy s+ (1-v- 9]
Integrjot izteiksmi (13) ieglistam
I,s l 1 l 14
= 0% e+ = =) .
H= s Gayp T pocey) 14
Cela garums /, kurd notiek laukuma s apstaroSana, atkarigs no starotdja
novietojuma augstuma virs gridas un ta aizsarglepka {3 (2.att.):

[
= =, 15
crg B P (15)
no kurienes
I =2hctgP . (16)
250

ISBN - 9984-585-55 -7



Environment. Technology. Resorces 1999

B

//////////////I//////////.4

2. att. Apstarotd laukuma garuma éprékina shéma:
1 - starotdjs; 2 - atstarotajs; 4 - novietojuma augstums, m;
[ - apstarota laukuma garums, m; 4 - starotdja aizsarglenkis.

Otraja gadijuma, kad dzivnieki atrodas attaluma 1 no starotdja kustibas trajektorijas
projekcijas uz aizgalda gridu (3.att.), eritéma starojuma plismas aprékina formulas
izvedums, lidzigs formulas (12) izvedumam.

v yA
- L
hy
h o N
— \\
N .
/| N s
ln1 ’ 'n

A4 L

/%

3. att. Aprekina shema: starotajs parvietojas plakng zy.

No 3.att. seko, ka

=W+, (17)
bet o=+ d-v 0. (18)
Tad W=r+D+a-v-. (19)

No formulam (9) un (19)
2
R=r+12+(0-v )= h, , (20)
cos™ )
no kurienes
hZ
coslo = . (21)

P+ 12+ d-v )t
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Ievietojot sakaribas (19) un (21) formula (7), iegiistam izteiksmi uz laukumu s

kritosa starojuma pliismas aprékinam
_ I,- K5
P+ 12+ ad-v- g
UV starojuma ekspozicija, kuru sapems dzivnieki, starotdjam noejot ceju /, bis:
' LW s " I W s
"= I [H + 120+ a-v- o) a = -"[h2+ 120+ (-v- t)zjzdt (23

0 n 0 n

Integr&jot $o izteiksmi, ieglistam formulu dzivnieku sapemta UV starojuma
ekspozicijas apr&kinam, tiem atrodoties attaluma 1, no starotaja kustibas trajektorijas
projekcijas uz kiits gridas:
I- W s ( ! L1 e ¢ ! ).
RN R AN T A

Tre§aja, vairak vispariga gadfjuma (4.att.), ticamibas varbiitibu f(x,y), ka
dzivnieki atradisies punktd C ar koordinatém x un y laika momenta t, iesp&ams
aprakstit ar t.s. Kolmogorova otro vienadojumu [3]:

0 0 0 1 0
_d_l‘f+ —cg(alﬁ+ —(a2ﬁ+ "[a—xlg‘(b11ﬁ+

(22)

24

y 2
' (25)
d 3 ~
+al*a—yl‘(bzzﬁ+ 53/—,2—(2722]9] = 0.
V ? Z
; ) A (0;0;h)
(0.4
I,
h - //
| \b B (X;y) |2
T2 2
0 (0;0)

4.att. Apstarojuma aprékina shéma, ja sivéni parvietojas pa aizgaldu.

Funkcijai f jaapmierina sekojoSas prasibas:

a) [frax, dy, =1,
b) >0
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¢) atvasindjums pa lmiju, kura ierobeZo apstaroto gridas laukumu, vienads ar
nulli.

Vienddojuma (25), kur§ apraksta apstarojama objekta gadijuma (haotiskus)
parvietojumus, loceklis by, nav vienads ar nulli, ta ka katrs no reizinatajiem ir atSkirigs
no nulles. Tas tapec, ka apskatamaja gadijuma sivénu atrafands daZados punktos y ass
virziena ir vienadi iesp&jama un ir speka sakariba

l
by = 2+, (26)
T
kur [y - elementarais parvietojums, m;
T - laiks, kura tiek izdarits elementarais parvietojums /gy, h.

Ticamibas varbiitiba, ka apstarojamais objekts (sivéns) f atradisies punkta ar
koordinatém x un y laika momenta t, tiek apr€kinata péc izteiksmes

I & H nx HTX
f==—=> exp(-n°—) -cos —— - L x
) ll 12 Mgw T‘l Zl II
(27)
xZexp (-mzi) - cos 2 ps T ,
n=co TZ 2 ) lz
Jeur
{
=2 (i) (28)
n°
2 2
T, =< (g—z)w ; (29)
0

lp - apstarojam3 objekta elementarais parvietojums, m;
I; - aizgalda platums, m;

[ - aizgalda garums, m;

m, n - summeésanas indeksi;

t - tekoSais laiks, h.

Ja apstaro$anas laiks t ievérojami lielaks par elementdrd parvietojuma laiku T,
eksponentu kapinataji ir lieli negativi skaitli, bet pasi eksponencialie reizinataji klost Joti
mazi. Kvalitativi tas nozimé, ka apstaroSanas laikd “objekts” pagiist daudzkart pabiit
visos apstarota laukuma punktos (vietds).

Saja gadijuma no attiecibas

I, s l 1 !
4 S arctg - 30
2v (h2+ I’ h weie h) (30)

un sakaribas (27) seko
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PR Lo,
I L - w5 ? ¥ S5
H= g Ty e [ I i
1k 2L Yyt (- x])]
€29
B 1,
o ] i
+ dx, T arctg —F=====udy,}
h2+ 2
2L W+ ) Vi
Parveidojot integralus, iegiistam
I
1 L W-s 1, } !
H = g [= ——arc 1g —2—=dy +
-1 2v 2 Z‘-,_(hz'*' ) B+ yi g
2 (32)
b ‘2
z dy 1, 4 dx
+J‘h2+ly2+32'[ 2 2 I ! 2].
A ! 2 (7’1+y1)+(x1*—22—)
Izpildot integréanu un izmantojot nosacijumu
12
e 5> 1 (33)
h2+ MERY
\/ (2)
atrodam, ka
H=7t']0'h's 1 ) (34)

l-v \/l,z+ n

Gadijumi, kad /; >> A, t.i. aizgalda platums lielaks par starotaja novietoSanas
augstumu, izteiksme (32) kltist

H=n~Io-s-h. (35)

2
I7-v

Iegiitas izteiksmes dod iespgju aprekinat apstaroSanas ekspozicijas lielumu
atkariba no apstaroSanas iekartas parametriem, aizgalda izm8riem un nepiecieSamas
diennakts apstarojuma normas. P&c §is metodes bija aprékinatas un izgatavotas vairakas
parvietojamas UV apstaroSanas iekartas. Péc parbaudém laboratorijas apstaklos, kuras
deva pozitivus rezultatus, tika veiktas So iekdrtu parbaudes ctku kiitls - raZzoSanas
apstaklos. Vairakas iekartas tika uzstaditas Harkovas rajona (Ukraina) ciiku fermas, bet
viena - Jelgavas raj. saimniecibas “Zalenieki” ciiku kompleksa “Dukati” jaundzimuSo
sivénu novietné. Eksperimentdlas parbaudes raZoSanas apstdkjos parddija, ka
parvietojamo UV apstaroSanas iekdrtu izmantoSana paaugstina sivénu dzivmasas
pieaugumu par 20 - 25%, bet to saglabalanu par 8 - 12% pie t pasa baroSanas limena.
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Secindjumi

1. Sivénu apstaro$ana ar UV stariem, ievérojot optimalas apstaro$anas normas, veicina
to veselibas stavokla uzlabo$anos, dzivmasas pieaugumu un nobeigSands gadijumu
samazinisanos. :

2. Aprekinot parvietojamas UV apstarofanas iekartas, nepiecieSams pemt verd, ka

3. Formulas (4), (9) un (10) dod iesp&ju noteikt dzivnieku sapemto UV starojuma
ekspozicijas lielumu un otrdadi - péc uzdotds apstarojuma normas noteikt
parvietojamas apstaroSanas iekartas parametrus. '

LITERATURA
. Filatkins P. Fermu elektroiekartas. - R.: Zvaigzne, 1972. - 301 Ipp. :
2. Galenins A., Kostruba S. Lauku elektrika rokasgramata. - R.: Avots, 1984. - 237 Ipp.
3. CeemmmukoB A.A. Ilpuxnamesie MeTons! ciaydaiiasx Gyuxuwii- M.: Hayxa, 1968. —
320 c.

—

SUBDIVIDING OF THE TERRITORY OF “EKRANAS” PLANT
ACCORDING TO DANGEROUS POINT SUMMARY POLLUTION
CODES

RIMANTE ZINKUTE
Institute of Geology, T.Sevéenkos 13, 2600, Vilnius, Lithuania

ABSTRACT. According to factor analysis results of topsoil geochemical data it
can be seen that the pollution on extremely contaminated territory of “Ekranas” plant
in Panevédys is polygenous, According to technogenity level four of rthe seven
distinguished factors are technogenous: one of them Mo-Cr-Mn-Ni-Cu-W-Sn-Co-Ag is
characteristic of metal processing enterprises, the second one Y-Cd-Zn — of electrical
engineering, partly — metal processing, the third Sb-Pb-Sr-Ba-Li-U-As one — of special
(kinescopes) glass production, the fourth La-Ce one — of its polishing. These
paragenetic associations were used for determination of dangerous point summary
pollution codes and subdivision of the territory of “Ekranas” plant into zones

according to them.

Introduction

Industrial enterprises are the main pollutants of the urbanised territories. Some
of them are heavily contaminating not only their own territory but even the surrounding
part of the town. According to Geochemical atlas of PanevéZys (1997) the enterprises of
electrical engineering are among them. Their territories are centres of multielement
pollution including not only common spectrum of elements-contaminants but often also
complementary elements the content of which is usually below the detection limit of
DC Arc Emission Spectrometry. Total summary contamination index Zs computed on
the basis of recommended methodics (1987) including all main elements-contaminants
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often exceeds the allowable level (16) many times and is therefore very dangerous for
biota. “Ekranas” plant in Panevézys is a good example (FIG. 1). Great content of Li, La,
Ce, Sb, Cd and W is observed in its topsoil in addition to common elements-
contaminants characteristic of other enterprises.

The pollution on the territories of the plants is often polygenous because usually
there are several sources of emission related with different industrial activity in various
shops of the plant. When the emission of the elements in these shops is intensive the
aureoles formed by them greatly overlap. Therefore according to topsoil geochemical
investigation data it is important to find out what part of the territory is affected by each
kind of pollution, which of them exceed the allowable level and which of the sources
is the most intensive and therefore the most dangerous.

“Ekranas” plant in PanevéZys has been investigated for this aim and subdivided
into zones using dangerous point summary pollution codes determined on the basis of
comparison of paragenetic associations as understood by Smirnov (1981) according to
their partial summary contamination indices in topsoil at each sampling site.

Sampling and analytical methods

The samples (N=91) were taken from the upper (0-10 cm depth) soil layer
according to “the envelope” of 1 m * 1 m size principle. They were air-dried, sieved
through nylon sieves (choosing fraction <1 mm). Organic matter mineralisation at 450°
C was accomplished and after this — sample mechanical pulverisation. The main
analytical methods included DC Arc Emission Spectrometry (DC Arc ES) for
determination of Li, B, Ga, P, Mn, Ti, V, Cr, Co, Ni, Cu, Zn, Pb, Mo, Ag, Sn, Zr, Y, La,
Yb, Sc, Ba, Sb, Cd, W amounts (using spectrograph DFS-13 and microdensitometer
DM-100 for spectral lines deciphering), as well as XRF for determination of Sr, As, U
content (using analyser ARF-6). The international reference materials OOKO 153 and
OO0KO 151 were used for quality control of DC Arc ES results.

256

128

o DA .
0 60 120 180 240m

FIG. 1. Distribution of total summary contamination index Zs
including 28 elements ( Li, B, Ga, P, Mn, Ti, V, Cr, Co, Ni,
Cu, Zn, Pb, Mo, Ag, Sn, Zr, Y, La, Yb, Sc, Ba, Sb, Cd, W,

Sr, As, U) in topsoil of “Ekranas™ plant
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Mathematical methods

In order to find out differently contaminated sites on “Ekranas” teiritory the
following standard methods for analysis of urbanised territories were used. First of all
principal component analysis with varimax rotation for correlation matrix of logarithms
of air-dried concentrations of 28 elements was applied and only essential at 0,05
significance level factor loading coefficients were shown. The elements having the
greatest correlation with a factor comprise its kernel. Paragenetic associations were
found out according to it. They were also distinguished using hierarchical cluster
analysis by complete linkage method. In this way the relationship between them could
be better observed. The description of these methods can be found in publication of Kim
and Muller (1989).

The factors can be simple and polar. The kernel of polar factor can be
subdivided into two subgroups: one of them unites the elements positively correlating
with it, the other one — negatively. According to average values of accumulation
characteristics most often it is possible to conclude which part of the factor is
technogenised and which one natural. Therefore next to factor loading matrix that
shows paragenetic associations the following statistical characteristics of element
concentration coefficients are usually presented: median, mean, maximum and
coefficient of variation, as well as the number of samples N with greater than 2
concentration coefficients (if N>2, the element can be attributed to contaminants). For
each factor kernel or part of it the technogenity level (TL) can be determined as the
average value of median concentration coefficients comprising it. The simple factor
kernel is considered to be technogenous association (T) if its TL is greater than 1,3 and
at least for one element more than in two samples concentration coefficients CC>2
(N>2). If TL<1 and N<2 it is considered to be natural association (N), in all other cases
— natural technogenised (NT). Technogenised part of kernel with high accumulation
level (both TL>1,3 and at least for one element N>2) is technogenous (T) association,
with low (in all other cases) — natural technogenised (NT) and natural part of the factor
— natural (N) association.

The concentration coefficients were computed using different background
values. For the greater part of the elements they were determined on the territory of
almost unpolluted enterprise of water supply after consecutive elimination of anomalies
that was described by Zinkuté (1995). For Li, La, Ti, Zr, Y, Sc, V, As the median values
on the territoty of the town were used. For Cd and Sb 0.3 ppm, for W — 1,2 ppm were
chosen approximately because their local background could not be determined as their
concentration in unpolluted territories was below detection limit.

Partial summary contamination indices Zs were calculated for elements from the
kernels of technogenous paragenetic associations. Each of these associations was
indicated by its characteristic contaminator. Different combinations of association order
are possible ranking them according descending values of Z;. In this way the point
summary pollution codes (PSP-codes) were determined. As it was very important to
consider the contamination exceeding the allowable level dangerous point summary
pollution codes (DPSP-codes) were introduced including only associations with partial
summary contamination index exceeding 16. According to DPSP-codes the territory of
“Ekranas” was subdivided into zones.

Results
Seven factors were distinguished on the territory of “Ekranas™: four of them

were technogenous — F2: Sb-Li-Ba-Pb-Sr-As-U (TL=35.30), F3: Y-Cd-Zn (TL=6.24),
F1: Mo-Cr-Mn-Ni-Cu-W-Sn-Co-Ag (TL=1.70), F5: La-Ce (TL=1.61), two — natural
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technogenised (their kernels were Sc-Ti-Zr-B and Ga-V) and one — natural (P) (TABLE
1). The separation of the latter 7 non-polluting or slightly polluting elements from
contaminants was proved by cluster analysis results (FIG. 2).

Factor analysis results and accumulating associations
of topsoil geochemical data from "Ekranas'* plant in PanevéZys

TABLE 1

Characteristics of accumulation Ele- Factor loading matrix
Median | Average | Maximum | CV N |ments| Fi F2 | F3 F4 | F5 | Fé6 F7
1,75 3,03 22,23 114,8| 36 Mo 86 31
1,46 2,20 11,35 92,7 26 Cr 82 32
1,41 1,70 7,44 61,2 17 Mn 82 25
2,26 3,93 31,56 121,11 54 Ni 80 36
2,18 4,43 31,07 117,0 | 52 Cu 80 21 32
1,97 7,04 185,16 2952 | 38 W 74 -24 30
1,57 2,67 21,20 1159 31 Sn 68 25 37
1,17 1,28 3,84 36,3 6 Co 66 51 27
1,53 3,15 64,20 Ag 53 32 53
: i " T Aﬁ%‘«} "' % X ':‘, ¥ ‘x 2 L fi= : {..i
196,33 291,90 1605,33 Sb 85 25
1,83 2,43 18,53 Li 84 33
5,18 8,07 70,87 Ba 21 83
34,41 66,47 392,02 Pb 37 69 29
6,54 10,93 59,45 St 32 67 29 | -34
3,66 As 61 | -24 | 37
U 22 48 | -42 35
Y 92
Cd 89
Zn 41 22 78
Sc 22 79 -21
Ti 79 | 35
Zr -27 74 | 27
B 58 -29 | 34
La 27 89
Ce 23 28 88
Ga 91
\Y 21 | -31 58 59
P | [ 1 [ [#]

FV | 33 ]1&4[ 9,0 [

7,8 |i4! 5,0 |4p !

The elements of the first factor are characteristic of metal processing enterprises,
especially W and Ni (59.3% of samples with its CC>2). According to cluster analysis
results it turned out that this association is the closest to the kermnel of the third factor Y-
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Cd-Zn that also partly characterises metal processing and electrical engineering. The
main pollutant in the latter is Cd (CC>2 in all territory of the enterprise). Essential
correlation of Cr, Ni, Cu, Co, Ag, Zn with the first and the third factor confirms the
overlap of these groups and their similarity. The main contaminant in association Sb-
Pb-Sr-Ba-Li-U-As is Sb (CC>2 in all territory of the enterprise). This group is the
closest to the kernel of the fifth factor La-Ce where the main pollutant is La (CC>2 in
53.8% of samples).

Notes: FV — per cent of total variance explained by the factor. Average values of
accumulation characteristics and types of different paragenetic associations are shown
in bold and shaded. N — number of samples where CC of an element exceeds 2, CV —

coefficient of variance.

Tree Diagram for 28 Variables
Complete Linkage
Pearson Correlation Coefficient

1,4
|

1,2

1,0

0,8

0,6

0,4

5 ]

0,0
P Ga Zr B Y W Ag Cu Cr Mn Ce As Ba Pb
V S Ti € Zn Sz Mo Ni Co U La Sb Sr Li

Linkage Distance

FIG. 2. Paragenetic associations in topsoil of “Ekranas” plant distinguished by cluster
analysis

Mapping scores of different technogenous factors confirmed that each of them
affects slightly different parts of the plant though there is also great their overlap

(F1G. 3).

ISBN - 9984-585-55 -7 259




Environment. Technology. Resorces 1999
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F 1_(1\:10-Cr—Mn—Ni-Cu-W-Sn-CO~Ag) F2 (Sb-Li-Ba-Pb-Sr-As-U)
| A e " e L

|- ) | ANRRSM—
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F3 (Y-Cd-Zn) ¢ 60120180340  F5(La-Ce)

Fig. 3. Localisation of different type of pollution in "Ekranas"
by mapping positive scores of four tecnnogenous factors

Technogenous association Sb-Li-Ba-Pb-Sr-As-U with the greatest TL
contaminates mainly the surrounding areas of both glass production shops, W-
association — the main building with assemblage shop No.1 and punching shop, part of
assemblage shop No.2 and the eastern part of the territory with metal dumping ground.
Mainly western part of the territory is polluted by Cd-association related with electrical
engineering, while mainly eastern — by La-association indicating glass polishing.

In each site of the territory of “Ekranas” plant four partial summary
contamination indices Z; were calculated including elements from the kernels of
different technogenous associations. Each technogenous association was indicated by its
characteristic accumulating element: W, Cd, Sb, La. Point summary pollution codes
(PSP-codes) were determined according to descending order of Z; values (TABLE 2).
Dangerous point summary pollution codes (DPSP-codes) were also determined in
which only technogenous associations with partial summary contamination index
exceeding the allowable level were included. The number of them was greater (14) as
they depended first of all on the number of technogenous associations for which Z
exceeded the allowable limit, i.e. complexity of dangerous pollution. It turned out that
the greatest number of samples was where partial contamination index only of one
technogenous association exceeded 16, i.e. where pollution was single. In all of them
unallowably contaminated Sb-association. The number of samples with more complex
pollution was lower. Not detailing the fourfold contamination ten different zones of
main DPSP-codes were distinguished on the territory of “Ekranas™: in fours twofold and
threefold, one single and one fourfold contaminated (TABLE 2).
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TABLE 2
Statistical summary about the number of PSP-codes, complexity of pollution and
DPSP-codes in topsoil of the territory of “Ekranas” plant in Panevézys

Summary about PSP-codes Sumimary about Summary about main
complexity of pollution DPSP-codes
Number of| PSP-code Number [Complexit | Number | Number [DPSP | Number
PSP-code of samples y of samples [ of DPSP- | -code of
code samples
1 SbCdWLa 60 4 7 1 Sb 39
2 SbWCdLa 10 3 18 2 Sbw 3
3 SbCdLaW 7 2 27 3 SbCd 21
4 CdSbWLa 5 1 39 4 SbLa 1
5 SbLaCdW 3 At all: 91 5 CdSb 2
6 SbWLaCd 3 ' 6 SbWC 7
d
7 SbLaWCd 2 : 7 SbCd 6
W
8 CdSbLaW 1 8 SbLa 1
Cd
At all: 91 9 CdSb 4
W
10 All 7
At all: 91

Though the main type of contamination by Sb-association exceeds the allowable
level on the whole territory of “Ekranas” but supplementary overlapping pollution is
added to it. Additional codes of zones indicate which types of contamination exceed the
allowable level and their relative importance (FIG. 4). This enables to subdivide the
territory of “Ekranas” into zones taking into account the poligenity of pollution and
contribution of each type of it. In this way the areas of different pollution aureoles and
their overlap can be revealed.

There are four places with fourfold contamination on the territory of “Ekranas”:
one — in the southern part, at the glass production shop No.2 and three — in the northern
part, one of them near metal dumping ground. They are characterised by the highest
total summary contamination index.

Four relatively separated parts with more complex contamination can also be
distinguished on the territory. The first one is around glass production shop No.2 and is
characterized by fourfold pollution surrounded by twofold large SbCd anomaly. It
indicates that not only Sb and La, but also Cd is probably related with glass production.
The second one is in the western part of the territory, near main building. and extends to
the central part of the territory. In the centre of it, near assemblage shop No.1 there is
threefold SbWCd pollution, showing that metal processing with emission of W-
association metals must be characteristic of this shop. To the north and to the south of it
the relative importance of Cd-association characteristic to electrical engineering
increases as threefold SbCdW pollution is observed. Both these types are also observed
at glass production shop No.l, so probably there is also their emission in high
temperature processes. In the north-western part of the territory, eastwards from
assemblage shop No.2 there is threefold SbCAW pollution surrounded by Cd anomaly.
This shop is probably engaged in electronics. Eastwards from it, in the central part of
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the territory fourfold DPSP-codes SbCdLaW, SbLaWCd and SbWLaCd show the
relative importance of La-association related with glass polishing.

SN e )
0 60 120 180 240m

Fig. 4. Subdivision of "Ekranas" plant in Panevépys into zones
according to dangerous point summary pollution codes
Notes: 1.The main association related with special glass
(Sb, Pb, As), kinescopes (Li, Sr) and luminophores (Ba)
production exceeds the allowable level on the whole
territory of the plant. The codes of zones show the
relative importance of additional pollution

Conclusions

1.There are four technogenous associations of elements in topsoil of “Ekranas”:
oiie of them Mo-Cr-Mn-Ni-Cu-W-Sn-Co-Ag is characieristic of metal processing
enterprises, the second one Y-Cd-Zn - of electrical engineering, partly — metal
processing, the third one Sb-Pb-Sr-Ba-Li-U-As — of special (kinescopes) glass
production, the fourth cne La-Ce — of its polishing. W, Cd, Sb and La are characteristic
elements of these associations.

2.The main and the most dangerous in the plant is Sb-association. The sources of
emission for these elements are both glass production shops with high chimneys.
Therefore all the territory of the plant is extremely dangerously contaminated by it and
all DPSP-codes include this association.

3.Cd-association, related with electrical engineering, is on the second place
according to technogenity level. Its main sources are near both assemblage shops, but it
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is also widely spread on the whole territory. Therefore it most often adds to Sb-
association in twofold pollution and is always included in threefold pollution.

4.W-association, related with metal processing, is on the third place according to
technogenity level. It is related with both assemblage shops and metal dumping ground.
Almost all DPSP-codes of threefold pollution include this association.

5.La-association related with glass polishing is the least dangerous and is mainly
observed in topsoil of the central part of the territory. It adds to other technogenous
associations in local points, usually where the greatest total summary contamination

index is observed.
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