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BBEOEHUE
(Ceprevi HuckaHeH n SiaBura AHTONaK)

[MmaBHbLIM CBOMCTBOM BOAHOW Cpenbl SBASETCS
noaaepxaHme bmopaszHoobpasns M BOCMPOM3BOa-
CTBO BGuopecypcoB. buonormnyeckne coobuiecTea
M KQ4eCTBO BOAbl B 3HAYMTENBHOW Mepe onpeae-
NAI0TCS €€ eCTECTBEHHbIM COCTOSIHMEM, aHTPOMO-
FEHHOM Harpy3kKOM N YPOBHEM OYUCTKM CTOYHbIX
BoA. OCHOBHOW ULENbld MOHUTOPUHra sIBASieTCS
OLleHKa COCTOSIHUS BOOHOW 3KOCUCTEMbI N BAUS-
HUS €CTECTBEHHbIX M aHTPOMOreHHbIX PaKTOPOB Ha
coobLecTBa U BOAHYHO 3KOCUCTEMY B LLESIOM MO
OMONOrMYECKNM MokasaTensim.

B MOHUTOpUHIre 0COBEHHO BaXXHbl KOMMIEKC-
Hble uccnenoBaHus. BbinonHaeTcs He TOMbKo
cbop B6MONOrMyecknx MpPod, HO N FMOPOXUMUMYE-
ckne n rmgpodusnyeckme namepeHus: pH, pac-
TBOPEHHbIA KNUCNOPOA, COAEPXaHWe OUOreHHbIX
BELLECTB, MeTa/yloB, HeDTENPOAYKTOB U MECTuU-
LUMOOB; TemMrnepartypa, Te4eHme, ocagkm n apo3u-
OHHble MPOLLECCHI B pycnax pek nm no obeperam
o3ep. [ns KOHTPOsS Ka4eCTBa BOAbI TAKXE LUMPO-
KO MNCMOJIb3YIOTCS OLEHKN KONIMYEeCTBA U PA3HOO0O-
pasunsi BOAHbIX GOPM XN3HU, & TaKKE BbKMBAEMO-
CTU TECT-00BLEKTOB.

KAYECTBO BO/1bl B EBPOCOKO3E
(SlaBura AHTOM1aK)

Bo MHOrmx eBpoOnenckux CTpaHax CUCTEMBbI
OLEHKM COCTOSIHUS BOAbI 1 Knaccudukaumm obinim
OOHOBMEHbI O COBPEMEHHOIO, FOAHOIO K UCMNOJIb-
30BaHMIO COCTOSIHUA. [MocTaHOBNEHUS, BCTYNUB-
e B cuny, 0ObIMHO ONMpPenensioT cTaHaapThl, No
6onbLUel YacTU OCHOBaHHbIE HA GU3NKO-XUMMYE-
CKux napametpax. EBponeinckas BogHas pamou-
Has ampekTuea (WFD), koTopas BCcTynuna B CUy B
koHue 2000 r., KopeHHbIM 06pPa30M N3MeHMNa cno-
COObl MOHUTOPUHIA, OLEHKU U YNpPaBieHUs Co-
CTOSIHMEM BObl BO MHOIMX €BPONENCKNX CTPaHax.
[Ba knioyeBbIX NOHATUS, KOTOPble OHa BBOAUT B
3aKOHOOATEeNbCTBO, — 9TO «3KONIOMMYECKUn CcTa-
TyC» W «ynpaBfieHMe BOOHbIMU pecypcamMu Ha
YPOBHE peyHOoro 6accemnHa».

OKONOrnyecknin CTaTyc sBASIeTCA BbIpaXEHU-
€M Ka4yecTBa CTPYKTYPbl U DYHKLNOHUPOBAHUSA
BOAHbIX 3KocucTeM. [pu TakoOM Noaxone akueHT
Jenaetcsa Ha NCNoJIb30BaHUM BMONOrMYECKNX Ka-
4YeCTBEHHbIX MNokKasaTefieli npu COonyTCTBYIOLLEM
xapakTepe XUMUYECKMX U PUINYECKUX BNIEMEH-
ToB. COnNyTCTBYIOLUMIA XapakTep O3HavaeT, 4To
3Ha4YeHns1 PU3NKO-XUMUYECKUX U TUaPOMOPGO-

SKONIOMTMYECKNIN CTATYC

U

U

U

MopdomeTpuyeckne
3/IEMEHTHI

BNOJIOI'MHYECKUE
SJIEMEHTbI

dunsnko-xmmMmmnyeckmne
OQJIEMEHTDI
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JIOrMYEeCKNX nokasartenen nogaepxmsatoT 6Mono-
rmyeckoe cooOLLECTBO OMNpeaesieHHOro aKosorm-
yeckoro crtaTtyca TeM pakTom, 4TO 3T Buonorun-
yeckune coobLecTBa ABNAOTCSA pe3ybTatoM pu-
3MYECKUX N XUMUYECKNX CBOMCTB UX OKPYXEHUS.
KOHTpOAb nnn ouenka puruandecknx n GuUsnko-xm-
MWYECKMX BJIEMEHTOB OKa3biBalOT MOMOLLb B UC-
TONKOBAHUN U Knaccudukaumm pesynbraTos, no-
JlydaembIX Npu nccrenoBaHMm BUONOrMYeckmx no-
KasaTtenemn.

Vicnonb3oBaHne HEBMONOrMYECKNX DNIEMEHTOB
07151 OLLEHKN COCTOSIHUS BUONOrMyeckmx nokasare-
nen MoXeT UX A0MOJIHATb, HO OHO HE MOXET 1X 3a-
MEHUTB!

EcTb HECKONbKO BMONOrMYeckux rnokasatenen,
KOTOPbIE OLIEHMBAOTCA B MOBEPXHOCTHbIX BOAAX
nns knaccudukaumm 9KONOrm4eckoro CoOCTOSAHUS
pekK, 03ep, 3CTyapHbIX BOA, NPUOPEXHbIX BOA, MO-
pei, NCKYCCTBEHHbIX U CUNbHO WU3MEHEHHbIX Mo-
BEPXHOCTHbIX BOJOEMOB.

OcTyapHble  [MpnbpexHble McKyCCTBEHHbIE 1 CUTBHO

Buonornyeckne nokasarenn Pekn O3epa o

BOAbI BOJZbl MOPEW TpaHchHOPMMPOBAHHbIE BOJOEMbI
duTonnaHKToH X x x X MpuMeHsiloTCa nokasaTenu Hambonee
MakpoduTbl u duToGEHTOC X X ©G13KOro TUna NOBEPXHOCTHLIX BOJ,
BeHTOC X X x x
Bopopocnu x
[MokpbITOCEMEHHLIE x x
PbibHasa dayHa x x x

Moo, WFD pa3paboTaHbl HOBble CUCTEMbI KOH-
Tponsa u knaccubukaummn. CywecTByoT Tpy Buaa
006a3aTeNbHOr0 MOHUTOPUHIA:

NMOCTOSIHHbIA MOHUTOPWUHI — AN151 NPOBEPKU aH-
TPOMOreHHOW Harpy3ku M OLLEHKU O0JITOCPOYHbIX
TEHOEHUNI NU3MEHEHUSA 3KOCUCTEMBI;

onepaTuBHbIN MOHUTOPWUHI — AJ19 MOMOLLW B
Knaccumdukaumm BOLOEMOB, NOABEPXKEHHbLIX PUCKY
M3MEHEHNS CcTaTyca;

MCCNenoBaTeNbCKMi MOHUTOPUHE — Of1a ycTa-
HOBNIEHUS MPUYMHHO-CNEACTBEHHbBIX CBSA3el B
M3MEHEeHNM cTaTyca BogoemMa.

B kaxpoi ctpaHe EC HauuoHanbHbIe Nporpam-
Mbl KOHTPOJIS Ka4ecTBa BoAbl OblI OOHOBJIEHLI B
cooTBeTcTBUM ¢ TpebosaHuamn WFD.

Cxema knaccudpwmkaumm kadectsa sogbl WFD
BKJIOHAET B ceOS NSTb KTACCOB MO KA4EeCTBY: BbICO-
KOe, xopoLllee, yMepeHHOe, MOCPeACTBEHHOE U
nJsoxoe.

«BblCOKOE Ka4yeCTBO» OMNPenenseTcd OTCYTCT-
BMEM U OYEHb HN3KNUM YPOBHEM BNAHUS YENO-
Beka Ha OMoNormyeckme, XMMmn4eckme n mopposo-
rmdyeckme napameTtpbl. OHO Takxe Ha3blBaeTCs
«PEeKOMEHL0BAHHLIM COCTOAHMEM>», TaK Kak 3TO
nyyliee n3 JOCTUXUMbIX COCTOSIHUIA — 9TaNoH. 9T0
COCTOSAAHME PAa3J/INYHO A9 Pa3HbIX TUMOB Pek, 03ep
1 NPUOPEXHbIX BOA, C TEM YTOObI NPUHATL BO BHU-
MaHVe LWMPOKOE pas3Hoobpasne 3KOIOrm4ecKmx
pervnoHos B EBpone.

BMONOTI'MHYECKMNE KAHECTBA BObl
B PETMOHE MAJ1AA MOJIbLLA
(SoBura AHTONEK)

Manas lMonbwa — oamH 13 16 pernoHos B onb-
Wwe, HaxoasLwmiicsa B parioHe 6acceliHa p. Buchnbl.
CornacHo EBponerickor BOAHOW PaMOYHOM OMpek-

TvBe, MNonblwa Obla pasgeneHa Ha PErnoHbl Mo
peyHbiM OacceriHam U1 ynpasnseTtcs 7 Peruvo-
Ha/lbHbIMW  YMIPaBAEHUSIMN BOOHbIMU PeCcypcamu.
Matopolska pacnonoxeHa 60/bLUeR YacTblO B BOA-
HOM pernoHe BepxHen Bucnbl (Gorna Wista). 3gecb
23 pekn wumetloT OGaccerHbl nowanpio 6onee
100 km?, 6 pek — 6onee 500 km? 1 7 pek — bonee
1000 km2. KayecTBO BOAbI KOHTPONMPYETCS B pam-
kax HaumoHanbHOro 9K0N0rM4eCckoro MOHUTOPUHIA.

B 2006 r. MOHUTOPWHI Ka4eCcTBa BOAbI B PErMO-
He Matopolska Bknoyan 47 pek n 1 BOLOXpaHUIN-
we. Cuctemolt MOHUTOpPUHIra Obl NMPOBEAEH OT-
60p 87 Npob 1 KOHTPOJIbHLIX TOYEK, KOTOPbIE Dbl
co3aHbl Ans 06CAyXMBaHUSA pPasiNYHbIX BUOOB
BOAHOIO MOHUTOPUHra.

KonunyecTtBo
npoo6 n
Tvn BOOHOrO MOHUTOPUHIA KOHTPOSHBIX
Touek
Han30pHbI MOHUTOPUHI 75
MOHUTOPUHI Ka4YeCcTBa NMTbEBOW BOAbI 33
MOHUTOPUHI BOAbI KaK cpefbl obuTa-
HUS pbIO 71
MOHUTOPUHT 3arpsA3HeHnst Bog, a30TOM
CEeNbCKOro Xxo3samcTaea 70
MOHWTOPWHI 3CTyapHbIX BOL, 4
MoHnuTopuHr Eurowaternet 9
OO6Lee KonMYecTBO NPood 262

LOns Hy>Xa nabopaTopHbIX cceqoBaHuin Bbin
oTobpaHbl 1004 npobbl BoAbl 1 41 Buonornyeckas
npoba — 459 OLEeHKN Ka4yecTBa BoAbl. bbinv coena-
Hbl 0k0no 45 000 ougeHok, n 1500 n3 HUX NpeaHa-
3Ha4Yanuchb N onpeneneHns kayecTsa Boapbl.

OcCHOBHbIM Mokasatenem 61onorn4eckoro Ka-
yecTBa BOAbl, KOTOPbIN Obls1 OLIEHEH B MOBEPXHOCT-
HbIX Bogax Manow MNonblun, aBnsnack JoHHasa 6ec-
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no3BoHoO4YHass dayHa. HekoTtopble 0OCOBGEHHOCTU
3TUX OPraHM3MOB MNOBNAUANN HA peLleHne o BbIBo-
pe 1x B Ka4ecTBe MHOUKATOPOB. BeHTnyeckne 6ec-
NMO3BOHOYHbIE ABNSAOTCSA MOCTOSAHHLIMK obuTaTe-
NAMU peK, U UX aKTUBHOCTb MPUXOANTCS HA Masnyio
naowanb. Bpemsa nx xmnsHm okasanocb 40CTaTou-
HO [OJIMHHBLIM, MO3TOMY MEXBUOOBask U3MEH4YU-
BOCTb M KOJIMYECTBO OCOOer oTpaxaroT AOoNro-
CPO4YHbIE N3MEHEHUA B BOAHOW cpefe, Haxonos-
Lenca nojg, BANAHUEM aHTPOMOMEHHOM HarpysKku.
MokasaTtenn dayHbl GEHTUYECKMX BEeCnO3BOHOY-
HbIX OblNIM OLLEHEHBI B 19 pekax 1 nocnyXunm ans
KnaccmdurkaLmm 3KosI0rM4eCckoro COCTOSHUS pek B
CoOTBETCTBUM C TpeboBaHusMn EBponenckon
BOOHOW paMO4YHON ONPEKTMBSI.

Pesynbtatbl 6M0N0rMyeckmnx aHan30oB Nokasbl-
BaloT clieayioLlee:

34,1% noBepPXHOCTHbIX BOA, — BbICOKOE Ka4eCTBO

24,4% NOBEpPXHOCTHbIX BOA, — XOPOLLee Ka4eCTBO

36,6% NOBEPXHOCTHbLIX BOA — YMEPEHHOe Kadye-
CTBO

4,9% nNOBEPXHOCTHbLIX BOO, — MOCPEeOCTBEHHOE
Ka4ecTBO.

BNONOIr'MYECKME KAHECTBA BOJbl
B PECNYBJIIKE KAPEJINA ( Ceprevi HuckaHeH)

Poccus meeT Hambornblee KONMMYECTBO Mpe-
CHOM BOAbl B mMupe. OgHOM 13 cambix Borartbix
BOo4OeEMaMU ee obnacTen ssnaetcs Pecnybnuka
Kapenusi, pacnonoxeHHass B CeBepO-3anagHon
yacTtu cTpaHbl. B Kapenuun 6onee 60 TbiC. 03ep 1
27 Tbic. peKk. [03TOMy O4YeHb BaXEH KOHTPOJIb,
COXPaHEHME N OXpaHa BOOHbIX PECYPCOB.

Buonornueckme Metoabl KOHTPOSA 32 KayecT-
BoM Bogapl B CCCP Hayanu Mcnonb30BaTbCHa C
1970-x rr. B rmapoMeTeOpPOsIOrMyeckon cnyxobe
(Onpepenutens..., 1977).

AHanM3 MeToaMyeckux NPUHLUMOB N OpraHu-
3auMnM PErvoHaNbHOro 3KOIOMMYECKOr0 MOHUTO-
pVHra BoOHbIX 00bekTOB B Pecnybnuke Kapenus
(PK) 6b1n nponseeneH lMpasutensctBoM PK 1 UH-
CTUTYTOM BOAHbIX Npobnem Cesepa KapHL, PAH B
1992 r. (CoBpeMeHHOoe cocTosIHME..., 1998).

HabnopatenbHas ceTb oxBaTbiBana okono 100
BOOHbIX 00bekToB B 1992-1997 rr. npu yyactum
6onee yem 200 ctaHuuin MmoHuUTOpUHra. Kayecteo
BOAbl KOHTPONIMPYETCA C TOYKM 3PEHUSA XUMUYe-
CKMX 1 Bronormyeckrx napameTpos. KOHTPOob xu-
MWYECKOrO COCTaBa BOAbl U OOHHbLIX OTIIOXEHWUM
BKJIIOYAET B Ce0s1 U3MepeHMe NX OCHOBHbIX KQ4ecT-
BEHHbIX NnokasaTtene.

fmppobuonormyecke UCcnegoBaHUa OpraHu-
30BaHbl B COOTBETCTBU C [TTIABHbIMU TPODUYECKN -
MK rpynnamu: Guto-, 6akTepmo-, 300MIaHKTOHA,
6eHTOoCca 1 MakpodutoB. OnpeneneHbl OCHOBHbIE
napameTpbl BOOHbIX COOOLECTB: YMCIEHHOCTb,

MIOTHOCTb M BMomacca, CnNUCOK U 4YUCNO BUAOB,
OropasHoobpasne, CTPYKTYPbl AOMUHUPYIOLLMX
KOMMIEKCOB 1 BUOOB-UHOMKATOPOB U T. 4.

OnpepeneHbl Tpoduyeckme COCTOSHUSA OIS
akocuctem b6onee yem 80 03ep (puc.).

Hanbonee BaxHoe 03epo — OHexckoe, KOTOo-
pO€e OTINMYAETCS YHUKaJIbHbIM Ka4eCTBOM BOAbI U
€CTECTBEHHbIM OJINTOTPOPHLIM CTaTycoM. KOH-
ueHTpauus pocdopa coctaBnaeT 8—12 mr/n u aB-
NSEeTCSa OrpaHnyuUTENeM ang NnuTaHnus GUTOMIaHK-
ToHa. MuHepanusauus Boapl HU3kas (30 mr/n). B
o3epe OTCyTCTBYET AeduunT Kmcnopoda n bruotu-
yeckme npoueccbl He 3aTtpydHeHbl. OpgHako B
1990-x rr. cooepxaHne docdopa CHU3NNOCL N B
akocucteme OHEXCKOro 03epa Npou3oLIn Hera-
TUBHbIE M3MEHEHUs!, OCOOEHHO 3TO 3aMEeTHO B
KoHpgonoxckoi ryoe.

C 1992 r. BMOMOHUTOPUHI MPOBOAMICS Che-
umanuctamm MIHCTUTyTa BOAHbLIX Npobnem Cese-
pa. Jonroe BpeMs rmaBHOW LENbID KOHTPONA 3a
OHexckum 03epoM ObII0 onpeaenieHne ecrecT-
BEHHOIN0 W3MEHEHUS XMMUWYECKUX U Bunonoruye-
CKMX MEPEMEHHBIX N OLLEeHKa npoLecca aHTpono-
reHHon aBTpoduKaumn. Nony4yeHHble JaHHbIE MO-
Kasasnm, YTO MHTEHCUBHOCTb 3BTpOdMKauum pas-
JNIM4HA B pa3HbIX panoHax o3epa.

HecmMoTpsa Ha cTtabunmnsaumio 3KO0rMyYecKkom
ob6cTaHoBkM B OHEXCKOM 03epe, npobnema ynyy-
LLEeHNs Ka4ecTBa BOAbI MO-MPEXHEMY akTyaslbHa.

BMOMOHUTOPUHI KAHECTBA BOJbl
B METPO3ABO/ICKOW I'YBE

MO NMOKA3ATENAM 300MJIAHKTOHA
(Ceprei HuckaHeH)

MeTpo3aBoackas rydba CnyXuT OCHOBHbIM MUC-
TOYHMKOM NUTLEBON BOAbI A1 . [1leTpo3aBoacka,
N O4YeHb BaXHO KOHTPONMPOBATb COCTOSIHME ee
3KocucTeMsbl. Llenbto gaHHOW paboThbl ABNSeTCH
ougeHka coobLEecTBa 300MaHKTOHA Kak MHAMKA-
Topa kayecTBa BoAbl [1eTp03aBoACKOM ryObl.

OT0T 3anMB — OANH N3 KPynHenwmnx B OHero —
pacnosioXeH B 3anagHom YyacTtu o3epa. Ero anvnHa
cocTtaBnget 19 kM, cpegHsas WwnpmHa — 7 KM, njo-
Laab NOBEPXHOCTUN — 0koJ1o 125 km?, cpeaHsas ry-
6uHa — 18,2 m.

lMeTpo3aBoackas ryba HaxoamMTCs Nod, aHTPO-
NOreHHbIM BAnsiHMEM p. LLyn v ctouHbIx BOA T. [eT-
po3asoacka. B 1990-2001 rr. aHTponoreHHas Ha-
rpyska Ha leTpo3aBoackyto rydy 6bina yMmeHblle-
Ha. KoHueHTpauua P _ B 3anvBe BCe elle B [Ba
pa3a bonblie, YeM B LIeHTpasibHOM YacTu. buomac-
ca GuUTONMaHKTOHa B NMepuon Beretauum koneb-
netcsa ot 0,1 mo 3 r/M3. MpeobnagaloT AUATOMO-
Bble, 3€JIEHbIE N CMHEe3eNeHble BOAOPOCN.

Jonroe BpemMsa cuuTanocb, 4TO COOOLLECTBA
300MN1aHKTOHA [aloT ropasfo MeHbLUUi 00bem
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Tpodunyeckoe COCTOsIHME 03ep No pedynbTataM GUOMOHNUTOPUHIA
(no paHHbIM E. B. TekaHoBa n M. T. Capku):

1 - onurotpodus, 2 — a-mezoTpodusi, 3 — B-me3oTpodus, 4 — aBTpODUS

Trophic state of lakes as results of biomonitoring
(by information of E. V. Tekanova and M. T. Syarki):

1 - oligotrophy; 2 — a-mesotrophy; 3 — 3-mesotrophy; 4 — eutrophy

MHbOpMaLMN NO CPaBHEHUIO C PUTOMNAHKTOHOM.
Korga 300nnaHkToH 6bii BKIIOYEH B MOHUTOPUHIO-
Bble HabNoaeHWs, 00bIYHO MUCMONb30BaINCL Crie-
OylolmMe napameTpbl: BUOOBOM COCTaB, YWUCIEH-
HOCTb, B1ioMacca 1 COOTHOLLIEHNE OCHOBHbIX TaKCO-
HOMMYECKMX rpynn. Tofbko HeZaBHO Havann MUC-
Nnosib30BaTbCs HEKOTOPbLIE AaHHblE O MNPOAYKLMUN
300MnaHKToHa. B nocnegHee Bpemsa nHpopmaum-
OHHbI NOTEHLMAN 300M1aHKTOHA Kak MHCTPYMEHTa
OMOMOHUTOPUHIa Obl 3amMeYeH 1 Afs uenem MoHu-
TOpuWHra 61 NPeasIoXXeHbl HOBbIE MHAEKCHI, OCHO-
BaHHblE HAa COOCTBEHHbIX 1 INTEPATYPHbIX AAHHbIX.

MopyepkmBaeTcs BaXHOCTb NOAPOBHOro aHa-
n3a TaKCOHOMMUYECKMX, PA3MEPHbIX N MULLEBbLIX
CTPYKTYp coob6LLeCTBa 300MIaHKTOHA. PekomeH-
[yeTcs NCnonb30BaTh CneayloLLme XapakTepucTu-
K1: YACNO JOMUHUPYIOLWNX BUOOB U UX USMEHEHN
B [JOJICOCPOYHON MepcrnekTrBe, o0Lias YMCieH-
HOCTb 1 Bromacca, YMCNeHHoCTb 1 Bruomacca ma-
NbIX KOMOBPATOK, COOTHOLUEHNE OCHOBHbIX TaKCO-
HOMWYECKUX FPynn, CPegHu BeC OTAEeNbHbIX
npencrasmtenen, vHaekc LUeHHoHa, Tpodwuye-
Ckui ctartyc, cooTHoweHue Ncru/Nrot, Beru/Brot,
Ncop/Nclad, Bcop/NBclad u 1. . VIHTerpanbHbIi
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mHaekc R/B, BkovalowWmin Takylo GyHKLMOHANb-
HYIO XapaKTepuCTUKY, KaK [AblxaHMe; a Takxke COoT-
HoweHne Bzoo/Bphyto 3a nepron oTKpbITOM BOAbI
cumTalnTcsd  MHOOPMATMBHLIMW  MOKa3aTeNsiMu
npouecca aBTpodpukaumn. B Takmx rnybokmx ose-
pax, kak OHexXckoe, NPUCYTCTBYET sIBJIeHME CTpa-
Tndukaumm, noaTomMy HeobXoAMMO aHann3npo-
BaTb Kak 3nu-, Tak U TMMNOJIMMHNOH. Pe3ynbTaTbl
HabMIOOEHUI O0/MKHbI ObiTb NPeacTaBsieHbl Mo
BCEW BOOHOW TOJILLLE N HA KaXAbIA CAOW OTAENbHO.
MpoLuecc nameHeHns B cOoOLLECTBE B 3aBMCUMO-
CTW OT pasfINyHbIX NapamMeTpPoB MOXET ObITb Oonee
04YeBUAHBLIM U MHPOPMATUBHBLIM B 3MN- UK FUMNO-
JIMMHWNOHE.

KonunyectBeHHble napamMeTpbl 300MJaHKTOHa
B LeHTpanbHon 4Yactm OHexckoro odepa (0,01-
0,02 Tbic. 3k3./M%; 0,1 /M%) BbINN HUXE, HEXENN B
rybax (100-150 Tbic. 9k3./M°® 1 MHorga Gonblue
yem 3 r/mM° B 3BTPOPHbIX 30HaX). JOMUHUPYIOLWWIA
KOMIMJIEKC COCTOUT W3 HECKOJSIbKMX BUOOB:
Limnocalanus macrurus, Eudiaptomus gracilis,
Mesocyclops  leuckartii, Daphnia  cristata,
Kellicottia longispina v 1. o. Konnyectso BMAOB n
CTPYKTypa coobuiecTBa 3aBUCAT OT CE30HHOM an-
HaMWKK 1 TPOPUYECcKknx ycrnoBmin. PakoobpasHbie
B OOMUHUPYIOLWMX FPynnax cocTaBnsiioT OGonee
50% Buomacchl 300M1aHKTOHA.

KOHTpOsIbHbIE BLIOOPKM 0ObLIYHO AeNatoT NeToMm,
XOTS1 CE30HHbIE HAOMIOAEHNSI O4EHb BaXKHbI B TAKUX
ncenenoBaHusx. s xapakTepuUCTUKU eXXeroaHom
LUMKJIMYHOCTW B NMenarmnyeckom niaHkToHe Heobxo-
OMM aHann3 Ce30HHOM AnHaMnkun. ExxeHepenbHble
nMpoObl BbIIM OTOOPAHbI A4S 3TOW Lenn.
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Bbln onucaHbl Ce30HHbIE U3MEHEHUs BUAO-
Boro coctaBa. Cnncok BMaoB BK/OYAET 46 Takco-
HOB (8 — Copepoda, 17 - Cladocera u 21 -
Rotatoria). CpegHas nAOTHOCTb 300MAaHKTOHA B
LEeHTPa/IbHOM 4acTu 3anmBa 22 ThiC. 9K3./M® U
ouomacca 0,23 r/m%. COOTHOLUEHUSA OCHOBHbIX
TaKCOHOMWYECKNX TpPynn CBUOETENbCTBYIOT 00
yBenuyeHnn Tpodun. Hanpumep, COOTHOLLEHUE
MIOTHOCTM pakoobpasHbIX K MIOTHOCTU KOJioBpa-
Tok cocTaBnset 0,8 B NeTpo3aBoackomn rybe u 5,8
B LLleHTpasibHOM YacTn o3epa. OTHOLWEHNS NNOTHO-
cteln Cladocera n Copepoda - 26,1 B rybe no
cpaBHeEHMIO € 5,9 B OTKPbITOM 03€epe.

B HacTosLEee BpeMsi CrMCOK BUAOB, MIOTHOCTW
1 Bromacchl 300M1aHkToOHa coobLecTBa ykasbiBa-
IOT Ha ONINTO-Me30TPOMHbIN CTATyC 3KOCUCTEMDI
3anumea. Pesynbratbl paboTbl 0yayT MCNONb30BaHbI
O1S1 OLUEHKM COCTOSIHMSI COOOLLIECTB 300M1IaHKTOHA
1 NPOrHO3NPOBaHMS.
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INTRODUCTION
(by Sergey Niskanen & Jadwiga Antolak)

The main attribute of the water environment is
keeping of Dbiodiversity and bioresourses
reproduction. Water quality and biological
communities are greatly determined by natural
condition, anthropogenic loading and sewage
treatment. The main aim of monitoring is to evaluate
of water ecosystem state, follow a trend of the
indices and evaluate influence of native and
anthropogenic factors on the communities and the
water ecosystem as a whole.

There are very important complex investigations
for monitoring. Not only biological samplings carry
out, but also hydrochemical and hydrophysical
measurements condition of water, like pH, dissolved
oxygen, nutrients, metals, oils, and pesticides;
temperature, flow, sediments, and the erosion
potential of stream banks and lake shores.
Biological measurements of the abundance and
variety of aquatic plant and animal life and the
ability of test organisms to survive in sample water
are also widely used to monitor water quality.

WATER QUALITY IN EUROPEAN UNION
(by Jadwiga Antolak)

Inmany Europeans countries waterassessment
and classification systems had up to now character

usable. Regulations that were in force usually
defined standards which were mostly based on
physicochemical variables. The EU water
framework directive (WFD), which came into force
at the end of 2000, has fundamentally changed
how water is monitored, assessed and managed
in many European countries. Two of the key
conceptsitintroducestolegislation are ‘ecological
status’ and ‘water management at the river basin
level’.

Ecological status is an expression of the quality
of the structure and functioning of aquatic
ecosystems. This approach laid stress on utilization
biological quality elements while chemical and
physical quality elements have supporting
character. Supporting means that the values of the
physicochemical and hydromorphological quality
elements are such as to support a biological
community of a certain ecological status, as this
recognises the fact that biological communities are
products of their physical and chemical
environment. The monitoring or assessment of the
physical and physicochemical quality elements will
support the interpretation assessment and
classification of the results arising from monitoring
of the biological quality elements.

The use of non-biological indicators for
estimating the condition of a biological quality
element may complement the use of biological
indicators but it cannot replace it!

ECOLOGICAL STATUS

U

U

U

Hydromorfological
elements

BIOLOGICAL
ELEMENTS

Phisico-chemical
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There are some biological quality elements
which are assessed in surface water for
classification of ecological status of rivers, lakes,
transitional waters, coastal waters, artificial and
heavily modified surface water bodies.

Underthe WFD new monitoring and classification
systems have developed. There are three types of
monitoring required:

Biological quality elements Rivers Lakes Transitional Coastal Artificial and heavily modified
water water surface water bodies
Phytoplankton x x x x The quality elements shall be
Macrophythes and those applicable to whichever
phytobenthos x x of the four natural surface
o water categories above most

Benthic invertebrate fauna X x x x closely resembles the heavily
Macroalgae X % modified or artificial water body
Angiosperms x X concerned
Fish fauna x x x

Surveillance monitoring - to validate the
characterisation of pressure and impact
assessments and to detect long-term trends.

Operational monitoring — to help classify those
water bodies which are at risk of failing to meet
‘good ecological status’.

Investigative monitoring — to ascertain the cause
and effects or a failure to meet ‘good ecological
status’ where it is not clear.

In each UE countries national water quality
monitoring programs have been updated according
to the requirements of the WFD.

The WFD classification scheme for water quality
includes five status classes: high, good, moderate,
poor and bad.

‘High status’ is defined as the biological,
chemical and morphological conditions associated
with no or very low human pressure. This is also
called the ‘reference condition’ as it is the best
status achievable - the benchmark. These
reference conditions are type-specific, so they are
different for different types of rivers, lakes or
coastal waters so as to take into account the broad
diversity of ecological regions in Europe.

BIOLOGICAL WATER QUALITY IN
MALOPOLSKA REGION (by Jadwiga Antolak)

Matopopolska — one of the 16 regions in Poland is
located in The Wista river basin area. Under Water
Framework Directive our country have been divided
on water regions which are managed at the river basin
level by 7 Regional Water Management Authorities.
Matopolska is an area mostly including “Gérna Wista”
water region. There are 23 rivers with basin area larger
than 100 km?, 6 rivers with basin area larger than 500
km? and 7 rivers with basin area larger than 1000 km?.
Water quality is monitored within the framework of
National Environment Monitoring.

In 2006 water quality monitoring in Matopolska
region including 47 rivers and 1 storage reservoir.

System of monitoring was conducted on 87
sampling and control points which was established
for serving various types of water monitoring.

Quantity of sampling

Type of water monitoring and control points

Surveillance monitoring 75
Drinking water quality

monitoring 33
Monitoring of water as a fish

habitat 71
Monitoring of water pollution by

nitrogen from agriculture 70
Boundary water monitoring 4
Eurowaternet monitoring 9

Total number of sampling 262

For needs of laboratory researches there were
taken 1.004 water samples and 41 biological
samples to assess water quality. There were made
about 45.000 assessments and 1.500 out of them
was made to define biological water quality.

The main biological water quality element
which was assessed in surface water of
Matopolska was benthic invertebrate fauna.
A few features of these organisms decide
about choosing them as indicators. Benthic
invertebrates constantly settled rivers and they
are active in a small range. Their life period
seams to be rather long, so changes among
species and their quantity reflect long-term
changes in water environment which is under
the influence of anthropogenic pressure. Benthic
invertebrate fauna element was assessing in
19 rivers and it served for classification of
ecological status of rivers according to
requirements of Framework Water Directive.

The results of biological analyses show as
follows:

34,1% of surface water — high quality

24,4% of surface water — good quality

36,6% of surface water — moderate quality

4,9% of surface water — poor quality
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BIOLOGICAL WATER QUALITY IN REPUBLIC
KARELIA (by Sergey Niskanen)

Russia has greatest fresh water resources in the
world and one of the richest of waterbodies area is
Republic of Karelia, which situated in north-west
part of Russia. There are more 60 thousands lakes
and 27 thousands rivers here. So it’s very important
to monitoring, reservation and conservation of
water resources.

Biological methods in monitoring of water
quality in hydrometeorological service in USSR
have started used since 1970" years (Key-book...,
1977).

The analysis of methodical principles and
organization of regional ecological monitoring of
water bodies in the Republic of Karelia (RK) were
made by Government RK and Northern Water
Problem Institute (NWPI) in 1992 (Status..., 1998).

The observation network covered about 100
water bodies in 1992-1997, involving more than
200 monitoring stations. Water quality was
monitored in terms of chemical and biological
parameters. Monitoring of the water chemical
compositions and bottom sediments includes
measurements of the main indices of their quality.

Hydrobiological investigations are organized
according to the major trophic groups: phyto-,
bacterio-, zooplankton, benthos and macrophytes.
The main parameters of water communities were
determined: abundance, density and biomass, list
and number of species, biodiversity, structure of
dominant complex and indicator species etc.

The trophic state of more than 80
ecosystems were determined (Fig.).

The most important lake is Lake Onego, which
ahs unique water quality and natural oligotrophic
state. Phosphorus concentration is 8—-12 mg/l and
ones limit nutrient for phytoplankton. Water
mineralization is low (30 mg/l). There is no oxygen
deficit in the lake and biotic processes are not
difficult. But in 1990’s phosphorus contents
decreased and the stress and negative changes
took place in the Lake Onega ecosystem, spatially
in Kondopoga bay.

Since 1992 year biomonitoring were carried out
by specialists of Northern water problems Institute
of RAS. For a long time the main monitoring aim for
Lake Onegowastodetermine the natural fluctuation
of chemical and biological variables and to evaluate
the process of anthropogenic eutrophication. The
received data has revealed that the intensity of
eutrophication varies in different areas of the lake.

In spite of the stabilization of ecological
conditions in Lake Onego, the problem of the
improvement of the quality of its water is still of
current concern.

lake

ZOOPLANKTON BIOMONITORING
OF WATER QUALITY IN PETROZAVODSK BAY
(by Sergey Niskanen)

Petrozavodsk bay is the main source of fresh
water for the Petrozavodsk city and very important
make control for its ecosystem state. The aim of
this work is the evaluation of zooplankton
community as indicator of water quality in
Petrozavodsk bay.

This bay — one of the biggest in the Onego, is
located in west part of lake. Its length is 19 km,
average width — 7 km, water surface area — about
125 km?, average depth — 18.2 meters.

Petrozavodsk bay has the anthropogenic
influence from Shuja River and sewage water of
Petrozavodsk city. In 1990-2001 anthropogenic
load on the Petrozavodsk bay has been decreased.
Concentrations of P, in the bay still twice greater
than in the central part. Biomass of phytoplankton
during vegetation varies from 0.1 up to 3 g/m?.
Diatomic, green, bluegreen were dominated.

For a long time zooplankton community
characteristic have been considered of rather low
informative value compared with those of
phytoplankton. When zooplankton has been
included in monitoring observations the following
parameters were usually used: species
composition, numbers, biomass, and ratio of the
main taxonomic groups. Only recently, some data
on zooplankton production were started to be
used. At the latest period the informative potential
of zooplankton as a tool of biomonitoring has been
noticed and many indices based on the own and
reviewed literature data have been suggested for
monitoring purposes.

The importance of detailed analysis of
taxonomic, size, and trophic structures of the
zooplankton community is emphasized. The
following characteristics are recommended to be
used: a number of dominants and their shifts in
long-term period, total numbers and biomass,
numbers and biomass of small-sized rotifers, ratio
of the main taxonomic groups, mean individual
weight of zooplankter, Shannon diversity index,
index of trophy, ratios of Ncru/Nrot, Bcru/Brot,
Ncop/Nclad, Bcop/NBclad ets. Integrative index
R/B, including such a functional characteristics as
respiration, and ratio of Bzoo/Bphyto for the open
water period are considered as high informative
index of eutrophication process. In such deep
temperature stratified large lakes as Onego, it is
necessary to analyze both epilimnion and
hypolimnion layers. The results of observations
ought to be represented for the entire water
column and for these layers separately. The
process of changing in the community according

170



to the different parameters may be more evident
and informative either in the epilimnion or
hypolimnion

The zooplankton quantity parameters in central
part of Lake Onego (0.01-0.02 th. ind./m?%; 0.1 g/
m?3) were lower than ones in bays (100-150 th.
ind./m®and sometimes more than 3 g/m?in eutrophic
areas). Dominate complex consists of some species:
Limnocalanus macrurus, Eudiaptomus gracilis,
Mesocyclops leuckartii, Daphnia cristata, Kellicottia
longispina etc. The number of specie and structure
of community depends on seasonal dynamic and
trophy conditions. Crustacean is dominated group
constituting more than 50% of the zooplankton
biomass.

Monitoring sampling usually make in summer,
but seasonal observations are very important in
these studies. For the characteristic registration of
in annual cycling in pelagic plankton needed
analysis of seasonal abundance. Weekly sampling
was got for it. Seasonal changes of species list
were described.

List of species include 46 taxon (8 — Copepoda,
17 — Cladocera 1 21 — Rotatoria). Average density
of zooplankton in central part of bay is 22 th. ind./
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m?® and biomass is 0.23 g/m?®. The rations of main
taxonomic groups indicate increase trophy. For
example, the ration of crustacean density to rotifer
density is 0.8 in Petrozavodsk bay and one is 5.8 in
central part of lake. The relations of densities of
Copepoda and Cladocera are 26.1 in bay as
compared with to 5.9 in open lake.

Nowadays, the list of species, density and
biomass of zooplankton community indicate the
oligo-mesotrophic state of plankton. Results of this
work will be used for evaluation state of zooplankton
community and prediction.

CONCLUSIONS

Jointly work shows the general similarity of
programs for monitoring water quality in Russia
and the EU. Their main objective — control the
change in key indicators of water ecosystem and
the reservation of its natural state.

Some diffirences in the methods and choice of
the quality elements determining the difference
between the prevailing water: Karelia is present in
large lakes, while the territory of Poland is rich in
the main rivers.
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