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AHAJIN3 CUTYAIIUU MUKPO3ATPS3HUTEJIEN B IIIBEMIIAPCKUX
BOJJOEMAX (HA OCHOBE MEJUMHBIX HCTOYHUKOB)
CASE ANALYSIS OF MICROPOLLUTANTS IN SWISS WATERS

(BASED ON MEDIA SOURCEYS)

AHHOTALIUA. Ananuz cumyayuu MuxpozazpsazHumenei 6 ul8euyapcKux
goooemax Oblll 6bINOJHEH NO UHuyuamuee @edepaﬂbﬂozo gedomcmea no oxpane
OKpydcaowel cpedvl. Idma cmamvs CYMMUpyem — pe3yibmamsl  pPa3IUYHbIX
UCcae008aHull. 3a nociaeonue 0ecamuiemus 3HA4UmeIbHo YAYUuuji10Cb Kaivecmeo
600bl 8 meeﬁuapcxux B60OHbIX Op2aHU3aAYUAX. Mmuocouucnennuvie eeujecmea,
crvuecmeyroujue 6 6000eMax 6 O0YeHb HUBKUX KOHUYermpayusix (HaH02paMMbl unu
MUKDOSDAMMDBL 3d IUMP) 0003HAUEHbL KAK MUKDONPUMECU.

ABSTRACT. The case analysis of micropollutants in Swiss waters is carried
out at the initiative of the Federal Office for the Environment (FOEN). This article
summarises the results of different studies. Water quality in Swiss water bodies has
considerably improved over recent decades. The numerous substances present in
water in very low concentrations (nanograms or micrograms per litre) are denoted
as micro impurities.
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[lenbi0 MHOTHX HCCIIEAOBATEIILCKAX TMPOEKTOB II0 COCTaBy BOJOCMOB,
(Anthropogene  Spurenstoffe) mnpoBomumeix B ['epmanmn wu  llBeiapun

denepanibHBIME  BEJOMCTBAMH IO OXpaHe okpyxaromed cpeabl (Bundesamt fiir

Umwelt BAFU) sBaseTcs  ompeleicHHe CTENICHU Harpy3Kd BOJIOEMOB

MUKpornpuMmecsiMU. [Ipu BBIABICHUU CTENEHU HArpy3KH HCIOIB3YIOTCS PAa3IUYHBIC
METOAUKH: [0 HHIAEKCY 3arpsA3HEHUs] BOJIBI; [0 METOAY KOMIUIEKCHOW OLICHKH;
UCTIONB3YIOTCS  MPHOOPHI  (KUIKOCTHBIM  XpoMmaTorpag-mMaccoBbIi, MacCOBBIH,
OOBIKHOBEHHBIN CIIEKTpOMETp ¥ T.1.). B mpoekrax, MNpPOBOJAMMBIX HEMEIKHMHU
uccienoBatensmMu ucnoib3dyercs GREAT-ER 1l (Geography-referenced Regional
Exposure Assessment Tool for European Rivers). OH sBISETCS MOIIHBIM
IIPOTPAMMHBIM  MHCTPYMEHTOM JUIsl MOJEJIIMPOBAHUSA U TIOBEICHHE XHMHYECKUX
BEIIECTB B TMOBEPXHOCTHBIX Bojax. OH coueraer B cebe reorpaduyeckoin
uHpopmaunonHoi cucrempl (I'MC) u xumuueckue MoJenu M pacyera MU
MOJCIIMPOBAaHUS KOHLEHTpalMu BeUleCTBA B BoJgoemax. Bce pe3ynpTaTsl
YUHUTBIBAIOTCS TIPU IUITAHUPOBAHUU IPUPOAOOXPAHHBIX MEPOTIPHUSITHI.

CBeneHus 0 HaIM4KMe MUKPOIIPUMECEN B BOJIAX SIBJSETCS OCHOBOM ISl OLIEHKHU
BO3MOXXHBIX ~pUCKOB ®  ompeneneHuss Mepompusataid. CymectByer  0aHK
MUKPOIIPUMECEH, KOTOPbIH ObLII OCHOBaH B paMKax Ipoekrta Fischnetz (peidonoBHast
cet) B 1974-2001r.r. B mannoe Bpems O6ank comepxxut cBeime 13000 u3zmepenuii
MuKpornpumeceil. OHU OTHOCATCS K CJEAYIOIIMM TpyHIaM BEIIECTB. MHTUOUTOPHI
koppo3un (>700 3HaueHwuil), ropMOHaILHO-aKTUBHBIE BemiecTB (>1300 3HaueHwuit),
nectuuuasl (>6500 3HayeHuil), akTUBHBIE (hapMalieBTHUEeCKUEe HHTpeaueHThl (>4000
3HaueHuil) u apyrue >500 3HayeHWil (Hampumep, STHICHIUAMUHTETPAyKCYCHas
KHCIIOTa, HUTpWIOTpHALETaT). BemecrBa HMMEIOT pa3iUYHyl0 AUHAMUKY UX
IIPUMEHEHUSA, YUYET KOTOPOM BEAETCS CcUCTeMaTuyecku. B 1epByro ouepenb
MECTULUBI UCIOJB3YIOT B CEJILCKOM XO3SIMICTBE B TEUEHHUE ONPEAEIEHHOTO EPHOAA,
IIOCJIE KOTOPOTO CMBIBAIOTCS B BOJOEMBI. IMEHHO MIO3TOMY YBEIMYEHHE B BOJIOEMAX
KOHLIGHTPAIlUU CEJIbCKOXO3UCTBEHHBIX MECTULU0B OTMEYAEeTCsl TOJIBKO TOCIe
noxnas. [Ipyrue BeliecTtBa, HapOTUB, HENPEPBIBHO PETUCTPUPYIOTCA B BOJOEMAX.

HpI/IMCpOM OTOro ABJIAIOTCA OCTAaTKH JICKApCTB, CIKCIHCBHO HCIIOJIIB3YEMbBIC
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MOBCEMECTHO M TMOMAJaroliie B BOJOEMBI 4Yepe3 O00OpyAOBaHHUE Ui OYHMCTKH
CTOYHBIX BOJI.

[Ipu cymecTBYIOINUX HW3MEPEHHBIX MOKa3aHUA HE MOXKET OBITh MOJIHOCTBHIO
pemieH 0000meHHbI Bonpoc «CKOJBKO TOBEPXHOCTHBIX Boj B IlIBelinapuun
3arps3HEHBl MUKPOIPUMECSIMH M3 TOPOJCKOro ApeHaxka?» [[ng 3Toro HeoOXOoAuMBI
CHCTEMaTHYECKUE MHOTOJIETHUE HAOIIOJCHUS B MHOTOYHMCICHHBIX BojoeMmax. Jlms
BCECTOPOHHEH, HAIEXKHOW M OBICTPOM OIEHKU MPEJIOKEHa MOJENb, KOTopas
OXBaThIBAaeT 0oJiee THICAYM KBAIPATHBIX KHJIOMETPOB BOJOTOKOB, a TaKXK€ COTHH
MYHKTOB OYWCTKHA CTOYHBIX BOJ C HMEIOIIUMUCS TPOBEPEHHBIMU 3HAYCHHUSIMH.
[Toromy Obuta paspabortana mojenb motoka BemectB (Stoffflussmodell) aBropsr:
C.Opt, M.Illepep, X. 3urpucr, Y. Xomrennep(C. Ort, M. Scharer, H. Siegrist, J.
Hollender).

Kpome oneHku cOCTOSSHUST MOJEeNb I0TOKa BEIIECTB TakKKe IO3BOJISET
co3laHue OyqyluxX CLIEHapueB, aHalu3a U3JepKeK, d(PPeKkTUBHOCTH U
ONTHMHU3UPOBAHHOTO  IIE€JEBOrO0  BbIOOpa OyAyIIero MECTOMOJOXKEHUsS  AJis
3(p(HEeKTUBHOTO pPECNEKTa0eNbHOIO0 MOHMTOpUHIa. [lpM mHOMOIIM TEXHOJIOTHM
M3YYaIOTCsl KOHIICHTPAIMH 3arps3HSIONIMX BEIIECTB M, €CIU OHMU TMPHUCYTCTBYIOT,
CpPaBHUBAIOTCS C KputepusiMu (pacu€tHas Hedh(DEKTUBHAS KOHICHTPAIIHS).
[Tpenmy1iecTBO U3MEPEHHBIX 3HAUEHUH 3aKJIFOYAETCS B TOM, YTO OHU BOCIIPOU3BOJSAT
dakTUyecKyr0 Harpy3ky Ha Bomoémbl. ClieoBaTeNbHO, 3TO IMO3BOJISIIOT OIICHHUTH
(aKkTUYECKYI0 TPOU3BOJUTEILHOCTh OOOpPYNOBAaHUS JUIsl OYUCTKM CTOYHBIX BOJ.
Kpowme Toro, ananuTrka MEKpONpuUMecel Heo0X0[uMa B IIEPCIIEKTHBE.

[{enpro UCTIONB30BAHMS TAHHOW MOJEITH SIBIISIFOTCS

- OILICHKa Harpy3kH 3arps3HUTeNIed I KaXJOro IMyHKTa B HIBEHIIapCKUX
MOBEPXHOCTHBIX BOJIAX;

- BBISBJICHHME CHJIBHO 3arpsi3HEHHBIX PEYHBIX YYacTKOB  (Harpyska
3arpsi3HUTENIed M pacu€éT KOHLEHTPALMU TMpPU Pa3IUYHOM COCTOSIHUM CTOKa,
cpaBHeHUE pacu€THON 3(P(HEKTUBHON KOHUEHTpALMK ¢ pacyETHOW Hed(pPpeKkTHBHOU

KOHIIEHTpaIUK);



- pacu€r Oyayuux CLEHapHeB IJs OLEHKH 3()(PEKTUBHOCTH MEPONPHUITHIA,
HAIPABJICHHBIX Ha COKpAILICHHE MHUKPONpPHUMECEed MYHHIMMAIbHBIMA OYHCTHBIMU
COOPY)KECHUSIMH U ONTHMU3AIMI0 HUX HCIOJIBb30BaHUs (PallOHHBIA aHAIU3 BBITOJ H
U3JICPIKEK);

- BBISIBJICHHE MHJIMKATOPOB BELIECTB, HAJIMYKUE KOTOPHIX B BOJAX MOXKET OBbITh
XOpOIIIO CIIPOTrHO3UPOBAHO MOJEIIBbIO IIPU HEMHOTOUMCIIEHHBIX MTapamMeTpax

B kayecTBe OCHOBBI CUCTEMBI PAa3rpPaHUYEHUSI UCIOJIb3YETCS TONMOJIOIHYECKas
ruporpaduueckas ceTb IMIBEHIAPCKUX TMOBEPXHOCTHBIX Boj DenepanbHOro
BEJOMCTBa IO Tomorpaduu «SWisstopo». JlaHHBIE O pacxoje BEIIECTB WUTPAIOT
LEHTPAJIbHYIO poJib. ECIIM OHM HEU3BECTHBI, TO MPEANOJIAraeTCs, YTO NOTpedsiemMas
Macca COOTBETCTBYET 00bEéMaM mpojax. JlJis akTUBHBIX BEIIECTB B MEIUKAMEHTaX
3Ty UH(OPMAIMI0 MOXHO MOJYYUTh OT MPO(ECCHOHANBHBIX HCCIEAOBATEIBCKUX
MHCTUTYTOB pbIHKAa. TakuMm ke o0pa3oM JaHHBIE ISl ONpPENEICHUS] UHIPEIUCHTOB
KOCMETHUKM WM MOIOIIMX CPEACTB  3alpallluBalOTCSI B COOTBETCTBYIOLIUX
acconmanusax. Bo Bcex wucclIeAOBaHMSIX TOMYEPKUBAETCS, YTO COBPEMEHHBIC
TEXHOJIOTMM B MYHHUIIMITAIIBHBIX TYHKTaX OYUCTHBIX COOPY>KEHUU HE YCTPAHSIOT
MHO>KECTBO MUKPOIPUMECEH WM YCTPAHSAIOT TOJIBKO YaCTHYHO. JTa CKOPOCTb
BBIBEJICHUSI CUMTAETCS KaK KOA(PQUIMEHT Mepefauyd B MOJENIM IOTOKa BEIIECTB.
Hanpumep, 11 aukiodeHaka cpelHee COKpalleHHMEe Ha OOBIYHBIX OYMCTHBIX
COOpYKEHUAX OKOJIO 25%. Tak Kak MNPAKTHYECKH HET HMEIOIIMXCSA JaHHBIX O
MOBEJICHUU META0OJIUTOB B OYMCTHBIX COOPY>KEHUSIX, Ha TIEPBBINA B3IJISI/I, BBHIXOUT,
YTO METAa0OJUT B PaBHOM CTEMEHU YJalseTcsl Kak MCXOJHOe BewecTBo. Kpome Toro,
MOJIeJIb YUYUTHIBAET CUTYallMU TOJBKO B CYXYIO MOTOAYy M NOKa €mi€ He MO3BOJISET
JaBaTh MOKAa3aHUS U3 KOJUIEKTOPOB MpPH NEPETIONHEHUN JIMBHEBOK. sl moBeneHUs
MUKpOIIpUMECE B BOAax YNPOIIEHHO TMPUHATO CYUTaTh, YTO BELIECTBA HE
pacnanatorcsa. PaccuntaHHble BEIIECTBEHHbIE HArpy3Kd B MOJENU pacHpeieieHbl B
pekax BIOJb IyTH IMOTOKA M HUAYT BHHU3 MO TEYEHHIO. ODTO YIPOIIEHHOE
MIPENOJIOKEHUE TTPOBEPEHO DKOJOTMYECKUMH HAOIOCHUSAMU (KOHIIEHTpAlUi B
nepecueTe Ha Harpy3ky). [lepumon momypacnana B BojoéMax Jijisi MHOTHX BELICCTB

I0CTaTOYHO OoubiIoi. IIpoaoiKUTENbHOCTh B HIBEHIAPCKUX PYUbSX M peKax



MEHbIIIe, YeM CYTKH. Mojenb MOrJia YCHEIIHO OBITh WCTBITAaHA C Pa3IUnYHBIMH
BelIeCTBaMU. B mpuHOHIE, 3TO NMPUMEHSAETCS HA BCE BEIIECTBA, KOTOPHIE HUMEIOT
IIPOCTOM IOCTYI K MOTPEOJICHUIO, @ 3HAYUT, OHU B IPOCTPAHCTBE U BPEMEHHU 00JIacTH
WCCIICIOBAHUSl  MCIIOJB3YIOTCS  PAaBHOMEPHO;, TPYAHO pas3jaraéMble H©  HE
MPOSIBIISIONINE HUKAKMX PE3KUX CHIDKCHUW KOHIIEHTpaluid (Hampumep, OCajJoK M
CIIPECCOBAHHBIC B3BCIICHHBIC YACTHUIIBI BEIIECTB B BOJOEMAxX); IPUMEHSIOTCS
WCKJIIOUUTEIbHO B 3aCENEHHBIX TEPPUTOPUSX, 3HAUYUT, IUTAHUE BOJOEMOB
IIPOUCXOJUT MPEUMYIIIECTBEHHO 4Yepe3 OUYMCTHBIC coopyxeHus (He nuddys3Ho, Kak
HanpuMep, MEeCTUIUABI B CEJIbCKOM XO3SIICTBE).

B pamkax MOAENBHOrO WCCIEAOBAHUSA OCYLIECTBISIOTCS HAIMOHAIbHBIC
W3MEPUTEIIbHBIE  MporpamMMbl.  Pe3ynbTaThl  IMOKa3bIBalOT, YTO  BEIIECTBA,
3apEeTUCTPUPOBAHHBIE B BOAOEMAX, JJISI KOTOPHIX HET TOKa3aTejaed MoTpeOsieHus,
PACIIPOCTPAHEHBI B COMTIOCTABUMOM KOJIMYECTBE BEIIECTB U3 OUYUCTHBIX COOPYKECHHUM.
Ecaun 00bEM mpoak BEIIECTB HEM3BECTEH, MPH 3TOM KOJMYECTBO CTOKA Ha OJHOTO
KUTEJNSI W3 OYHUCTHBIX COOPY>KEHHH TIOCTOSIHEH, OHM MOTYT OBITh PacCUHUTAHbI
HETIOCPEJICTBEHHO C 3TUMU 3HAYCHUSMHU CTOKA PEYHOU HATrPy3KH.

TakuMm 00pa3oMm, KOHIEHTpALUM IIMPOKOrO JIHarna3oHa BEIIECTB B BOJOEMAX
CPaBHUBAIOTCSl C KPUTEPUAMH JUIsl OIEHKH KayeCcTBa BOJbl. DTH BEILIECTBA C TPYJAOM
pacrajialoTcs U IMO3TOMY aKKyMYJIHPYIOTCS TOJIBKO BIOJb B NMPUOPEKHOM YacTh
BIOJIb TMOTOKA. Harpy3ky 3arps3HSIONIMX BEIIECTB XOPOILIO KOPPEIUPYIOT C

KOJINYECTBOM JKHTEJIeH B OacceliHe peKH.
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