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B.A.PYMAHLEB, B.’APABKOBA, C.A.KOHPATLEB
NPOBNEMbI U NMYTU BOCCTAHOBJIEHUA YMUPAIOLLIMX O3EP

EcTecTBeHHasi 3BonoLMsi 03ep OT MOMEHTa UX BO3HWKHOBEHUS SIBMSIETCS ONNTENb-
HbIM NMPOLIECCOM, KOTOPbI 3aKaHYMBaETCS OOMeENeHeM Bogoema npu HakomnieHUn JOHHbIX
OTIOXXEHWI, 3apacTaHUeM BOOHOWM pacTUTENbHOCTBLIO U MOCTENEHHbIM NpeBpaLleHnemM B
6ornoTto. CkasaHHOe 06BACHSETCS TEM, YTO 03epa SBMSATCS aKKyMynvpYOLLMMU Npupos-
HbIMW CUCTEMaMM C 3aMearieHHbIM BogoobMeHoM. NepBbiM 3TanoM Havana gerpagaumm
1 YMUPaHUS 03ep ABISIETCA UX 3BTPOMPOBaHME, TO-€CTb YBENMYEHNE YPOBHS GUOMNPOAYK-
TUBHOCTM, CBSI3aHHOE B NEPBYI0 o4epe/b C HaKOMMEeHMEM B 03epax NTaTeNbHbIX BELLECTB.

EcTecTBeHHbIN X040 npouecca obmerneHus n 3apactaHn4a o3ep B COBpeMEHHbIVI ne-
pnon yCKopAaeTCcA B ECATKMN U COTHU pa3 N3-3a aHTPOMNOreHHoro BO34eNCTBUA Kak Ha camo
03€epo, Tak 1 Ha ero BO,EI,OCGOp. |/|HTeHCVI¢)VIKaLI,VIFI CENbCKOro X034MncTBa, BO3pacTtaHune
TPaHCMNOPTHbLIX NOTOKOB, NMpPOoLECCHI yp6aH|/|3au,|/|V|, co3aaHune NpoMbILLIIEeHHbIX U 3HepreTun-
Yeckux 0ObEKTOB Okasanu cyuwleCTtBeHHOe BJInAHNE Ha BCE €CTeCTBEHHbIE KOMIMOHEHTbI
npupoabl, B TOM 4YMUClie N Ha o3epa. Bblpy6|<a JlecoB, pacnaluka 3eMerib, 6€CKOHTpOJ'IbH06
BHeCeHune yp,o6peHV|l7|, OCyLInTernbHO-OpocuTeribHaa mennopauuna co CﬁpOCOM B BOOOEMbI
OpPeHaXHbIX BOA, yrny6r|eHV|e pyces1 BOOOTOKOB 1 co3gaHune p,peHa>+<H017| cetn I'Y6VITeJ'IbHO
D,eIZCTBy}OT Ha Malible 03epa, TaK Kak HapyLalT eCTeCTBEHHbIE YCI10BUA q)OpMI/IpOBaHVIFI
CTOKa Ha BO,EI,OCGOpe, CI'IOCOGCTBYI-OT YCUNEeHn 3P03NOHHbIX NpoLeccoB N yBEINTMYEHUIO
BblHOCa B 03epa BGMOreHHbIX U 3arpA3HALWNX BELWECTB.

B pesynbrarte Xxo3anCcTBEHHOM AeATENbHOCTU 03epa TEPSIIOT CBOE 3HAYEHUE B Kayec-
TBE UCTOYHUKOB 4YMcTON BoAdbl. [losBnseTca HoBasi rmobanbHasi npobnema - gedpuunTt
MPecHON BOAbI, TaK Kak MPEeCHOBOAHbIE 03epa AerpagvpyrtoT U ncyesaroT co Bce Gonee
yBEeNMUYnBatoLLLencst CKopocThbio. O TeMnax yMnpaHus 03ep MOXHO CYyAWTb MO Crieay LM
daktam. CornacHo BbINOMHEHHbIM B [lonbLue nccnegoBanvam 3a nocnegHme 50 net uc-
yesno cebiwe 50% menkoBoaHbIX 03ep U okono 12% rnybokoBoaHbIX [4]. Manble o3epa
Bbenapycu, Kapenbckoro nepeuleika, Banganckon Bo3BbILLEHHOCTU NOTEPSSIN B CBA3M C
3aunexnem okono 50% ceoero obbema. MNnowane 3apactaHvs BOGHOW pacTUTENbHOCTBHO
psiga o3ep Kapenuu, JlatBum 1 gpyrux panoHoB NecHON 30HbI Takke npesbiwaet 50%.
HekoTopble 03epa npekpaTunm CBoe CyLLEeCTBOBaHUE B CBSI3N C pa3BUTUEM MENMOPATUBHbIX
paboT Ha Bogocbope, MOHWXKEHNEM YPOBHS BOAbI, MOCTYNIIEHNEM BOMbLIOro KonnyecTsa
NpoayKToB 3po3un. [ocTynneHne B BOAOEMbl ODMOreHHbIX 3JIEMEHTOB, Bbi3BaHHOE
NHTEHCUMKaLMEN CenbCKOro X038nCcTBa 1 yBenuyeHmem oobemoB cbpoca CTOYHbIX BOA,
MPVBOAMT K PE3KOMY YBEMNNYEHWIO YPOBHS BMONOrMYecKon NpoayKTUBHOCTU, YTO SIBMSIETCSH
OCHOBHOW NPUYMHON 3BTPOMpPOBaHUSA N gerpagaumm o3ep. AHTPOMNOreHHOe 3BTPO-
(upoBaHMe 03ep CTano MacCoBbIM SIBIEHUEM M OXBaTbIBAET 3HAYUTENBHBIE TEPPUTOPUMN.

MepeuncrneHHble akTbl CBMOETENBCTBYIOT O HEOOXOOUMOCTU CPOYHOIO MPUHATUS
Mep, HanpaBneHHbIX Ha CHXKEHNE NHTEHCMBHOCTU OOMerneHns, 3apactaHums n gerpagaumm
03ep, Ha BOCCTaHOBIIEHNE O3EPHOM IKOCMCTEMbI B LienioMm. B HacToswee Bpems, korga
03epa 1 ux Bogocbopbl NOABEPKEHbBI 3HAYNTENIBHOMY aHTPOMNOreHHOMY BO30EeNCTBUIO, BOC-
CTaHOBMEHWE criefyeT NOHMMAaTh He Kak BO3BpaT SKOCUCTEMBI K €€ Ha4arbHOMY COCTOSHUIO
B JaNieKOM NpOoLUIIOM, a NPEXAe BCErO Kak CHMKEHNE aHTPOMOreHHO Harpy3ku Ha 03epo,
yaaneHne GUOreHHbIX N 3arps3HSALWMX BELecTB, MOBbILEHNE CaMOOYMLaoLWen
CnocobHOCTM Bogoema.
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lMpobnema BoccTaHOBNEHNS 03ep MOXET ObITb pelleHa B pe3ynsrtate peanusaumm
KOmMnnekca mep, NpOBOAUMBIX Kak B OTHOLLEHMM CaMoro o3epa, Tak U B OTHOLLEHUN ero
Bogocbopa. B HacTosee Bpemsa MHCTUTYyTOM 03epoBeaeHns PAH paspaboTtaHa HayvHas
KOHLIeNuMsi BOCCTAHOBMEHWSI 03EPHbIX 9KOCUCTEM, OCHOBY KOTOPOW COCTaBASIOT Takue
MOHATMSA, Kak NPUPOAHBINA NOTEHUMan o3ep, X Tpomyeckuin ctaTyc u ycronumsocTs [1]. B
Tabn. 1 u 2 npuBeaeH nepedeHb Mep, KOTOPbIE MOTYT CYLLLECTBEHHO YNYYLLIUTbL COCTOSIHNE
o3epa.
Tabnuua 1. BocctaHoBUTENBHbBIE MEPBI HA 03epax
1. UHxXeHepHble:
» PekoHCTpyKUus 03epa B BOAOXPaHUNULLE.
« [HoyrnybneHwe, noGbIva canponenen.
» N3onauma 4OHHBIX OTAOXEHUN.
« Aspaums runonMMHUOHa.
« OkcureHaLms runonNMMHUOHA.

2. buonozuueckue:
- CO6op un n3bATME 13 BogoeMa Buomacchl, MakpouToB, BOAOPOCITEN,
pbIObI.
- PasBeneHue pactTuTensHOAAHbLIX pbli®, BOAOMMNABAOLLEN NTULbI.
- CosgaHue 3apocnei BOOHOMO rmaLumHTa B NpUTOKax o3epa
3. Xumuyeckue:
» OcaxaeHue BUOreHHbIX 3NeMEHTOB.
» [NpepynpexaeHve N30bITOYHOrO MOOKUCIIEHUS NMOBEPXHOCTHbLIX BOA,
BHECEHNEM U3BECTMW.
Tabnuua 2. BocctaHoBUTENBHBIE MEPBI HA BOJOCGOpax
1. AepomernuopamugHsble:
* Vcnonb3oBaHWe No4YBO3aLLNTHBLIX CEBOOOOPOTOB.
« [lonocHoe pa3meLlleHne KynbsTyp.
« CospgaHne GydepHbIX MONOC N3 MHOTONETHMX TPaB.
» BblpawuBaHue 3eneHbix yaoopeHuii.
2. JlysomernuopamueHsble:
« 3anyxeHue onacHbIX 3eMenb.
» CospgaHwue bruonornyeckux unsTpoB.
3. JlecomernuopamueHsble:
« OpraHusauuns BoOOOXPaHHbIX 30H, MPUBPEXHBIX, OBPaXKHO- BOMOTHbIX,
CTOKOPErynUpYyHLLMX 11econosioc
4. udpomexHuyeckue:
« CTpouTenbCcTBO BOAOEMOB-PErYNATOPOB, NPYA0B, XBOCTOXPAHMITMLL,.
«  CTpouTenbCTBO HABO3OXPaHUMULL
5. Cmokoo4ucmHslie:
»  CTpOMTENLCTBO HOBBIX O4YMCTHBIX COOPYXXEHUN.
« MogepHusaums CcyLLecTBYOLLMX 3a CHET NCMONb30BaHNS COBPEMEHHbIX
TEXHOMOMNNA.
6. lNouysoeodooxpaHHbIe:
» Vcnonb3oBaHue pacnbinnTenen cToka.
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. CTpOMTeJ'IbCTBO BOOO3aepXXmnBakoLMX BaroB-KaHaB 1 BanoB-Teppac.

7. BakpenumersbHbie:
» BHeceHwne ynobpeHuii no cHery n Mep3nom noyse.
» XpaHeHue yaobpeHun Ha nonsx.

8. PekomeHOameribHbIE:
» [lpumeHeHue opoBHOro 1 NokanbHOr0 cNocoboB BHECEHUS YyO0OpEeHUIA.
»  Wcnonb3oBaHue kancynupoBaHHbIX GOpM yaobpeHui.

OueBnAHO, YTO BbIGOP TEX UN MHBIX MEP BOCCTAHOBIEHUS ANKTYETCS COCTOSIHUEM
03epa, 0COBEHHOCTAMM €ro MMApPONOrMYecKoro, rMapoXMMMYECKoro 1 rmgpobuonormyec-
KOro pexvMMoB, a TakKe CYLECTBYIOLWMMM Harpy3kaMu OMOreHHbIX U 3arps3HSIOLLNX
BewecTB. [NepeyncrneHHble akTopbl MOXHO YCTAaHOBUTb NULLb NMOCE CePbE3HOMO U3yye-
HWS1 COBPEMEHHOTO COCTOSIHUSI 03€PHbIX 9KOCUCTEM U MX BoAocGopoB. Kaxkaoe o3epo Tpe-
OyeT MHAMBUAYaNbHOMo NOAX0Aa, YTO B CBOO 04epeab NpeaycMaTpyBaeT ero npeasapu-
TenbHOe UCCNefoBaHMe C LENblo NONyYeHNs XapaKTEPUCTUKU COCTOSIHUS, YPOBHST aHTPO-
MOreHHOW Harpy3Ku, COOTHOLLEHUS! MPOAYKLMOHHO-AECTPYKUMOHHbIX MPOLECCOB 1 TPO(W-
YeCKMX CBSA3el Kak nokasaTens cTabuibHOCTM 03ePHOM 9KOCUCTEMBI.

3apybexHbI ONbIT aKTUBHOIO BO3AENCTBUSA Ha 03epa borave otevecTBeHHoro. B Poc-
CUK, K COXareHuto, TPYAHO Ha3BaTb 03epa, Ige BOCCTaHOBMEHME MPOLLIIO MOSTHOCTLIO MO
npepgnaraembiM npoekTaM. MNpumepom BeiGopa HanpasreHNn BOCCTAaHOBITEHNSI 03ep MOXET
cnyxuTb 03.bonblioe PakoBoe (Kapenbckun nepelueek), rae bbina ncnonb3oBaHa npeania-
raemasi Hamy nporpaMmma no paspaboTke BOCCTAHOBUTENbHLIX MEPOMPUATUN U NPOrHo3a
UX BNUSHMSA Ha akocmuctemy osep. Ewe B 1857r. o3.bonbluoe PakoBoe npencraensino
rny6okoBOAHLIN BOAOEM C Nowaibto 3epkana 79.5 km?, B 1968r. nnowanb OTKpbITON BoAb!
yMeHbLUmnach Ao 6.5 km?, a ceityac oHa He npesblwaeT 3.0 km?, 80% nnowann NokpbITo
cnnasuHou (puc.1)

03. Ma.n. Paxobo

Puc.1. Cxema o03.bonbluoe PakoBoe: a - 1857r. (1:125000), 6 - 1968r. (1:100000).
lMpoeKT BOCCTAHOBIEHNSA 3TOrO 03epa NnpefycMaTpuBaeT pelleHue crnepyroLmnx
3agad [3]:
®  yMeHblUEHWe MOCTYMNeHMs B BOOOTOKM M BoAoeMbl BacceliHa KCeHo-
ONOTUNKOB 1 BMOreHHbIX 3NIEMEHTOB;
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o npoesegeHune MepOHpMHTMVI no 3amenrieHno npoueccoB 3apactaHud
3auneHno u obmeneHnto o3epa,

*  co3gaHue yCrioBui AN4 CYLEeCTBOBaHUS YHUKANbHOM (hrnopbl 1 hayHbl,
B TOM Yucne Ang pasMHOXeHMs 1 cBOOOAHOM MUrpaumm poibbl;

*  HasHa4YeHue MeponpUATMIA NO NPEAOTBPALLEHMIO OTHYXOEHUSA MaXOTHbIX
3eMernb U NecHbIX MacCUBOB.

PelueHne aTux 3agay BO3MOXHO NPWU OCYLLIECTBIIEHUM CNeayoLmx MeponpuaTuii:
co3flaHne BOAOOXPAaHHbIX 30H LUMPUHON 1 KM, yBENUYEHNE MOLLHOCTU OYUCTHBIX COOpY-
XEHWN, NoaHATME YPOBHS BOAbl Ha 60 cM co cTabunusaumen ero B Te4eHue roga, ouncTka
OTAEenNbHbIX y4aCTKOB akBaTopun 03epa OT NnaBaroLLen pacTUTENBHOCTU ANS YBENMYEHNS
NpOTOYHOCTU. [1POrHO3 AanbHENLLEro pa3BUTUSA 03€PHON IKOCUCTEMbI MOCHE OCyLLecTBMNe-
HUSA BCEX MEPONPUATUIA BNOMHe BrnaronpusiTHbIN.

B HacTosiLLee BpeMs BO3HUKAIOT cepbe3Hble MPobneMbl, CBA3aHHbIE C PE3KUM yXyaLLe-
HMEM COCTOSIHUSI BOOOEMOB, PACMONOXKEHHbIX HA TEPPUTOPUN KPYMHbIX ropodoB. Tak, Ha
TeppuTopuu CaHkT-lNeTepbypra HacunTbiBaeTca 106 BO4OEMOB C NnoLLaabio 3epkana bonee
0.01 km2. OBwas nnowaab NX NOBEPXHOCTU COCTABISIET OKOMOo 21 KMm2,

HapyLwieHue rmgponorm4eckoro pexxuma BoaHbIXx 0O0bEKTOB 06YCrOBEHO B OCHOB-
HOM 3aCTPOWKOW TeppUTOPUN, NPUBOASILLEN K U3MEHEHUIO CTPYKTYPbI rMaporpadmyeckomn
CceTU, MOPGOMETPUHECKNX XapaKTEPUCTUK BOAOEMOB, UX YPOBEHHOIO pexnmMa 1 yCnoBum
NPOTOYHOCTU. HeraTnBHbIM NocneacTamem ypbaHnsawumm aBnsieTcs NoBCEMECTHOe yXyaLle-
HMe KayecTBa NOBEPXHOCTHbIX BoA. AHTPOMOreHHbIe NOTOKN BellecTs, obpasyloLimnecs B
XO[ie NPOU3BOACTBEHHOW 1 ObITOBOM AEATENbHOCTU rOPOACKOro HaceneHus, NpeBoCXoaaT
€CTECTBEHHYI0 FeOXMMUYECKYH0 MUTPALINIO KaK NO Macce, Tak U NO CNeKTPy TpaHCnopTu-
pyembix BeLlecTs. BogoeMbl, 0cobeHHO GecCTOUHbIE 1 cnabonpoToYHble, NpeBpaLlanTcs
dakTU4ecKkn B HakonuTenu MHOroobpasHbIX ropoAcknx oTxonos. B HacTosuee Bpems
Tonbko 20% BogoemoB r.CaHkT-lNeTepbypra MoryT 6bITb OTHECEHBI K YCITOBHO YMCThIM,
Toraa kak 80% knaccnuumpyoTca Kak rpasHble [2]. B HanbonbLuen cteneHu 3arpsi3HeHb!
OOHHbIE OTMOXEHUsT 03ep, ABMSAIOWNECS OCHOBHbLIM aKKyMYynUpPYOLWNM 3BEHOM BOOHON
akocucTembl. CoaepaHne B LOHHbIX OTNOXEHUAX TSXKenblX MeTannoB siBNsieTcd
HaZleXHbIM U OOCTATOYHO CTabuNbHbLIM NMokasaTenem obLiero ypoBHA TEXHOreHHON
Harpy3ku. BeibopouHoe obcnenoBaHue ropoacKMX BOAOEMOB MOKa3ano YpesBbl4anHO
BbICOKY0 CTENeHb 3arpa3HEHNs JOHHbIX OTNOXEHUA Meabto, LLUHKOM, XPOMOM, CBUHLIOM,
HUKeneMm, KagMnem 1 ApyrumMum TsKenbIMU MeTannamm, cogep’kaHue KotTopbiX B 4ECATKA U
COHM pa3 npesblwaet MNAK.

HOCKOJ'Ibe ropoackme sogoemMbl MHTEHCUBHO MUCMNOJb3YHOTCA B Pa3JiMYHbIX ccbepax
XnN3HEOEeATENIbHOCTU HacCeNeHnA CaHKT-ﬂeTep6ypra, B TOM 4YuUcrne n B pekpeaunoHHbIX
uenax, oCTpo CTOUT BOMNPOC O UX COXPaHHOCTU 1 BOCCTaHOBITEHUN. MHCTVITyT o3eposeneHuna
PAH Ha ocHOBaHWM BbINOMTHEHHbIX B NOCeAHWe rogbl Hay4HbIX nccrnenoBaHun onpepenun
CJ'Ieﬂ,y}OUJ,VIIZ nepeyeHb MepOHpMHTMVI MO BOCCTAHOBJIIEHUIO NOPOACKMX BOOOEMOB:

. pa3paboTka Komnrekca MeponpuaTUii No cobrnioaeHno NpaBun BoA0OXPpaH-
HOW 30HbI: OGOpyﬂ,OBaHVIe peKpeaunoHHbIX 30H, OTBEAEHME CTOYHbIX MNMpPOo-
MbILLNIEHHBIX U BbITOBbIX BOA, a TakKXe NMIMBHEBbLIX CTOKOB;
° pacyeT AonyCTUMbIX Harpy3ok Ha BoaoeMbl No pa3yiMyHbIM 3arpA3HAOLWLNM
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BellecTBaMm, a Takxke pereaLlMOHHOVI Harpy3ku,

b nnkengauma NCTOYHNUKOB XMMNYECKOIo N 6a|<Tep|/|aanoro 3arpA3HEeHUA;

b BbldBrneHne aH83p06HbIX 30H, T.e. BE3KM3HEHHbIX 30H npn OTCYyTCTBUU KNUCIO-
poaa. OueHka BO3MOXHOCTHU aspaumnn BOOOEMOB;

® B paae crniydaeB pa3pa60TKa Mep no yaaneHu OOHHbIX OTNOXEHUN KakK nc-
TOYHUKa BTOPUYHOIO 3arpAa3HeHuns.

MeponpusiTUs Mo BOCCTAHOBIIEHUIO 3KOCUCTEM 03€p AOMKHbI OCYLLECTBMAATLCS KOM-
MIeKCHO Kak Ha Bogocbope, Tak U B camoM BogoeMe. PerynsipHble HabniogeHus 3a 9Koso-
TMYECKMM COCTOSIHUEM 03ePHbIX 9KOCMCTEM Aat0T BO3MOXHOCTb BbISIBUTb paHHWe cTaaum
WX gerpagaumm v GbicTpee NpUMeHsiTb COOTBETCTBYHOLLME MEPONPUATUS MO YPaBIeHNIo
03epHbIMU NpoLeccamMu. B Takux cnyyasax atv mMeponpusitust 6ornee acpdeKTUBHbI U
06xoasTCst 3HaUMTENbHO AeLleBne.

bornbLoe BHMMaHWe 1 NOBbLILWEHNE Tpe6OBaHVIl7I K Ka4eCTBY NpecCHbIX BOO B HACTOA-
Liee BpemMsa HabnogaeTcsl BO BCEM Mupe. lMokasaHo, 4YTo BKNagbiBaTb (pVIHaHCOBbIe cpea-
CTBa B COXpaHeHne n BoOCCTaHOBJ1IEHNE 0|<py>|<arou.|,el7| cpeabl, B TOM 4ucne n o3ep, BbIroAHO.
OpHako Bce BOCCTaHOBUTESbHbIE pa60Tb| Heobxoanumo OCYyLLEeCTBIIATb HAa OCHOBE Hay4YHO
000CHOBaHHbIX U TWATENbHO paapa60TaHHb|x nporpamMm.
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