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1. BBegeHue

OanHas nybnukaums npencraBnseT cobov 0606LeHne
CBeAEHWN 06 N3MEHEHNSAX, MPOM3OLLEALLNX B COCTOSIHUM
o3epa WHapu 3a nocnegHue pgecAtunetnd. IT0
COKpaLLEHHOE n3gaHune otyéTa: MiameHeHne cocTosiHus
o3epa VHapn B 1960-2009 rr. (Puro-Tahvanainen at el.
2011). B oTuéTe npeacTaBneHbl OTBETbI HA BOMPOCHI:

+ Kakve nameHeHus NpomnsoLLnmn B Harpy3ke Ha
BOOOEM, €ro perynmpoBaHnmn, BOCCTAHOBMEHNMN,
3apblbreHun 1 noerne pbidbl?

+ Kak BbINomnHeHbl pekoMeHaaLumn no NnpoBeaeHunto
perynupoBaxus ot 2000 roga?

+ KakoBO kayecTBO BOAbl, COCTOSIHME rTMOPOONOHTOB
NPUBPEXHOW 30HbI 1 NOMYNALUMA pbib, Kakne
N3MEHEHMS NMPOU3OLLINN 3a NOCNeaHNE AEeCATKU
ner?

+ 3aMeTHbI N NPU3HaKU NOTENeHNs Knumara Ha
o3epe NHapn?

[Ona oTBeToB Ha BOMPOCHI BOCMOMb3yeMCS
napameTpamn U3MepeHUs U3MEHEHUIN B COCTOSHUM
MU MCNonb3oBaHMM o3epa. B oT4éTe € nomoLlbio
60 nokasaTernen oTpaxeHbl 00LLIME rmaponornyeckme
n  MeTeoponoruvyeckue Harpyska,
Ka4yecTBO BOAbl, pPeKpeauMoHHOE WCMNONb30BaHue,
perynMpoBaHune ypoBHS BOAbI, COCTOSIHWE NONyNsiuui
pbI6 1 rMOPOBUMOHTOB NMUTOPAaNbHOW 30HbI.

ycnosus,

Matepuan cobpaH B pesynbrate LAUTENbHOMo
MOHUTOpPVHra, UCCNeAOBaHMIA 1 NPOBEAEHNSA OENCTBUN
no ynyuyleHW COCTOSIHUSI OKpyXalolen cpefbl
cunamu LleHTpa okpyxatower cpeabl PUHNAHAUU
(SYKE), WHcTMTyTa uccnenoBaHUs OXOTHUYLETO Y
pbibHoro xo3saictea (RKTL) n LieHTpa akoHOMUYeCKOoro
TpaHcnopTa W OKpyxawLllen cpedbl
Jlannaguun (ELY-ueHTpa JlannaHguu (paHee LleHTpa
oKpyxatowien cpegbl Jllannangun)).

B ocHoBHOM BCs MHdopmauuma obobuianace 3a
nepuog 1960-2009 rr. Pesynbratel npeacTaBneHbl
Kak cpegHve gecatunetve 3HadeHus. o kaxgomy
nokasarteno NPOBOAUTCA CpaBHEHWe cpeaHero
3HaveHuns 3a 2000-ble rogbl CO CcpeaHM 3a nepuop,
1960-1999. Ha ocHoBaHMM 3TOr0 onpeaenseTcs
Benu4YMHa M3MeHeHus 1 HanpasneHune. Kpome Toro,

pasBuTus,

OTAENbHO MPEACTaBEHO cpedHee 3HaveHue 3a
nepuog 2005-2009 rr. gna Toro, 4TO0OLI 06pPaTUTL
BHMMaHME Ha TO, YTO MO onpeaenéHHbIM NokasaTensm
3Ha4vYUTelNbHble W3MEHEHUA MNpousowsini MUMeHHO
B nocregHue roabl. PesynbraTtbl HabniogeHuin 3a
pactTuTenbHoCcTblo M 3006eHTOCY o03epa WHapwu
CpaBHUBANMCb Takxke C Apyrumm o3épamu PuHnaHamm,
KaK 3aperynMpoBaHHbIMK, Tak W HaxogsLMMcs B
NPUPOAHOM COCTOSIHUN.

Puc. 1. TunnyHeli nensax 6eperosoii nuHun o3epa NHapu (dhoto AHHykka [ypo-TaxsaHanHeH).



2. PerynupoBaHue 1 ero cosepLUeHCTBOBaHNE

Opkku A. ApBuHeH

M3ameHeHns B ypoBHAX Bogbl o3epa WHapwu

paccmaTtpuBatoTCcs B criegytoLiue neproai:

* [MpupogHoe coctosHne 1921-1940 rr. (20 ner)

+ CTpOUTENLCTBO PerynmpyroLLen nioTuHbI 1
perynupoBaHue Bo BpeMst BoViHbI 1941-1944 (4 rona)

* [Mepvog "6e3 perynupoBanus” 19451947 rr. (3 roga)

* epuog perynupoBaHusa 1948—1955 rr. (8 net) no
NHCTpyKumsam 1947 n 1954 ronos

* epuog perynupoBanmsa 1956—1999 rr. (44 roga)
no MHCTpyKumam 1956 n 1959 rogos

* PerynupoBaHue c y4€TOM pekoMeHaaumm Ha
OCHOBaHuu nccnegoBaHus o3epa MHapm 2000—
2009 rr. (10 ner)

[MpupoaHoe cocTosiHne
1921-1940 rr

PerynsipHble HabntogeHns 3a yposHeM BoAbl 03epa Hapu
Havanuce B 1921 rogy. YpoBeHb BOAOEMa B NPUPOOHOM
COCTOSIHUM MOHWXKAancs C Hadvana uons A0 KoHua
anpensi criegytowlero roga. B TeyeHne roga gvanasoH
N3MEHEHMS YPOBHSA cocTaBnsn okoro 1,25 m. CpegHuii
ypOBEHb B MpupogHoM coctosHun (1921-1940 rr.)
ObIn 1anoe|<'r + 118,07 m mnn npumepHo Ha 70 cm Hke,
Yem npu coBpemeHHom (2000—2009) perynpoBaHum.

[Mepwvopn perynuposaHus
1941-1944 rr

MepBasi rmapoanekTpocTaHuuss Ha peke a3 Gbina
noctpoeHa B 1938—-1942 rr. Ha nopore AHWCKOCKM, a
nognopHasi nnoTuHa B 1942 r. Ha nopore Huckakocku. Mo
nepBbIM YKa3aHWSAM PeryrnmpoBaHus BEPXHSS rpaHuua
JmanasoHa cocTaBnsana anoeKT + 119,50 M, @ HWXKHAA —
anom+ 117,30 m. Monyckn JomkHbI BbiNM COCTaBNATb,
kak npasuno, 152 m*c. MiHorga oHn mornun gocturatb
Hanbonee cywecTBeHHblE
N3MEHeHNs1 B ypOBHE BOAbl B STOT Mepuod: CpedHui
YpOBEHb BOAbI MOAHANCHA MPUMEPHO Ha OauH METp,
a [vanas3oH W3MEHEHWUs YPOBHS YMEHbLUMIICA Mo

makcumym 500 mP/c.

CpaBHEHUKD C eCTeCTBEHHbIM NpUMEepHO Ha 30 cm.

"Nnpoekt

C MOMeHTa CTPOUTENBLCTBA NIOTUHBI A0 €€ pa3pyLleHus
CpenHWn ypoBeHb Obin )
Bbille, YeM 3a nepwvog, 1921-1940 rr.

+ 119,15 M unun Ha meTp

[Mepuopg "6e3 perynupoBaHma”
1945-1947

MNBC Annckockm n nnotuHa B Hwckakockn Obinn
paspyweHbl B OkTabpe 1944 ropma BO Bpems
Jlannangckon BOWHbI. Bcnegcteume 3Toro ypoBeHb
BOAbl JOBOJIbHO PE3KO MOHM3MNCS oceHblo 1945 roga
noytn go 1,50 m, Tak kak BO BpPeEMsi CTPOUTENbLCTBA
MMOPOTEXHUYECKNX COOPYXKEHUI PYCIio B MECTe CToka
13 o3epa 6bino yrnybneHo. Takum obpas3om, ypoBeHb
BOZAbI CTar 3aMETHO HXKe TOro, Kakmm Obin B TPUPOAHOM
coctosHun. B TeyeHne 202 cyTok ypoBeHb Obin Hibke
OOMyCTUMOro NMUEH3NEN AMana3oHa perynmpoBaHus.
KonebaHusi Bogbl NPOMCXOAMIN COMMacHO NPUPOLHOMY
PUTMY — XOTS1 Ha YPOBHe Ha 50 CM HbKe 1 B nanasoHe
Ha 30 cMm yxxe. YpoBeHb BOAbI B TEYEHME MOYTU TPEX NET
Obln Ha TaKoW BbICOTE, KOTOPAsA B MPUPOAHOM COCTOSIHAM
Habntoganack 6bl TONbKO B 3aCyLUNMBOE BPEMSI.

[Mepwvon perynupoBaHus
1948-1955

PerynupoBaHue B030GHOBMIOCH MNOCHE pPeEMOHTA
nnoTuHbl Huckakockn B 1948 rogy. OcHoBaHvem Ans
atoro 6bino npegoctaeneHve B 1946 rogy BOAHLIM
KOMUTETOM NMLIEH3UN, NO KOTOPOW BEPXHEN rpaHunLEen
npoexr 119,50 m,
HO HWXHAS rpaHuua Oblna onyuweHa [0 YPOBHSA

no-npexHemy O6bina otmeTtka N

anoeKT + 117,14 m. Tonyckn JomkHbl 66K GbITb NO
BO3MOXXHOCTW paBHOMEPHbLIMU M3/C, @ ypOBEHb BOAbI
00 Hayana masa Heobxoaumo ObIO CHWXaTb A0
anoeKT + 118,30 M. YcnoBus nnueH3nm OTHOCUTENbHO
nonyckoB Obinn n3ameHeHbl B 1953 rogy Tak: Monycku
JOMmKHbl coctaBnatb 120-180 wm%/c, ecnu 3To
BO3MOXHO 6€3 HapyLLeHWsa AonyCTUMOro AnanasoHa.

B 1948-1955 rr. ypoBeHb BoAbl B cpefHeM Obin
Bbile Ha 70—75 cm, YeM B nepunog 4o perynmpoBaHms.

Camble BbICOKME OTMETKM Obinn Bbille Ha 55-60 cm,

- 9TO CUCTeMa BbICOT, koTopasi Gbina NpUHATa A5 BbINOMHEHWst TPEXCTOPOHHErO cornalueHus «O perynupoBaHuy BOOHOTO pexuma o3epa MHapu
MOCPEACTBOM rMApO3rekTpocTaHumn Kaintakockuy», nognucarHoro B 1959 roay mexay npasutenbcreamu CCCP, HopBerun u GuHnsHanu.
OTMeTKM BbICOT OTHOCATCS K 3aknagHon Todke +118,04 meTpa Ha Gepery 3anusa HennumeyoHo o3epa VHapw.



4yeM B NPUPOOHOM COCTOSIHUM, @ CaMble HU3KME
- Ha 40-50 cm. MognyHbIM AManasoH M3MEHeHUs
YPOBHS BOAbI YBENUYUICHA U3-3a perynvpoBaHust Ha
20 cm. Toraa kKak OTMETKM OCeHbHd U B KOHLE roga
nosbicunuck Ha 80-90 cm. MN3-3a cnuikom «manoro»
mpoerr T 118,30 M) BECHOM MOYTN KaXAbIN
road ypoBeHb BOAbl MOCre naBoOgka AocTuran wunm
nNpubnmxkancs K BepxHen JonyCTUMOW rpaHuLe.

noHmwkeHuns (N

Mepwnopg perynupoBaHugd
1956—-1999

B 1956 r. Hopserus npucoegmHunach K cornallueHuio
no perynuposaHuto. B HOBOM ykasaHum oTMeTKa
BECEHHEero NnoHmkeHns bbina cHmkeHa Ha 30 cm go
ypoBHa N
YCNOBUSIX OOMKHbI Bbinn coctaBnaTe 120-240 m/c.
[o BeceHHero naBogka MOMYCKNU He OOMKHbI Oblnn
npesbiwaTte 280 m3/c. Mo3xe ycnosusi cornatleHunst

+ 118,00 ™M, a nonyckn B HOpMarbHbIX

ObINM M3MEHEHbI COrMacHO yKasaHusaM.

B aTtoT nmepuog ypoBeHb Bogbl 03epa MHapu B
cpegHem Obin npumepHo Ha 50 cm Bbiwe, 4Yem B
NPYPOOHOM COCTOSIHUW. Takke U MakcuMarbHble
OTMETKM yBENMYMnucb Ha 50 cM, HO HUXHME OTMETKU
— Tonbko Ha 20 cM. MoanYHLIM AMana3oH U3MEHeHUs!
YPOBHS1 Bofbl 6bin okorno 1,45 MeTpoB, YTO NPYMEPHO
Ha 30 cm LWmpe NpMpOgHOro.

[Mepwnon perynupoBaHus
2000-2009

HoBble, [OMOMHEHHbIE NpaBuna perynupoBaHus
o3epa WMHapu Gbinv npuHATel B 1999 rogy. B Hux
onpegenéH xenaemblin guanasoH (puc. 2). OT0T

YpoBeHb BOAbI, M

OnanasoH He NpuBA3aH K KaneHgapt, AOSKHbI
YUUTBIBATLCA NOrodHbIe YCroBUs, 0COOEHHO BECHON,
B T. 4. HAYano nepuoaa CHeroTasiHus.

CylwecTBeHHble  MONOXEeHUSs
npasun:
* CtpemuTbcs n3beratb NPEBbLILLEHNS OTMETKM

N + 119,35 m.

npoekT

+ CTpemMuTbCs n3beratb CHDKEHMS YPOBHS BOAbI

Hmke N + 118,90 m B neTHee Bpewms.

npoekT

« [locne nuka naBogka B UOHE-MIONE CTPEMUTLCS

OOMNMOJTHEeHHbIX

K MOHWDKEHWIO YPOBHSI, €CNU 3TO He NPUBEAET K
XonocTtbiM copocam Ha M'OC, pacnonoXXeHHbIX
Ha peke [Ma3 1M CHUXKEHUIO YPOBHS BOAbI HMKe
+ 119,05 m.

« CTpemMuTbCsa NoaaepKMBaTh YPOBEHb BOAbI B

OTMeKU anoeKT
ernaemoM avanasoHe 6e3 HEHYXKHbIX XONOCTbIX
cbpocoB Ha N'3C, pacnonoxeHHbix Ha peke [as.

* [pun yrpo3e 0cobeHHO BLICOKOIO naBogka
CTPEMUTBLCS CHU3WUTbL YPOBEHb BOAbI 4O Havana
nepuoga cHerotasHus oo otMeTku N
117,55-117,65 m.

» Ecnu ypoBeHb Boabl NOAHANCS 40 ano + 119,35
M U BbilE, CTPEMUTBLCSI CHU3UTb YPOBEHb BOAbI

npoekT

EKT

B KpaTyanLume cpoku, BCE xe nsberasi XonocTbIxX
cbpocos, go otmeTkn N + 119,20 m.
B aToT nepuog ypoBeHb BoAbl 03epa VHapu 6bin

npoekT

B CpegHeM npumMepHO Ha 60 CM Bbille NPUPOAHOrO.
Camble BbICOKME OTMETKM Bbiwe Ha 60 cm, yem B
NPUPOLHOM COCTOSIHUM, @ CaMbl€ HU3KUE - MPUMEPHO
Ha 30 cm. NognyHbIN Anana3oH M3MEHEHUST YPOBHS
BoAbl 6bin okono 1,40 mMeTpoB, YTO MPUMMEPHO Ha
30 cm Wwurpe npupoaHoro. Ha npakTuke perynuposaHve
o3epa MHapu npoucxoamno Ha ypoBHE, KOTOpPbIN
Ha 10 cm Bblwe npegbigywero nepuoga. C gpyromn
CTOPOHbI, NMPOAOIIKUTENBHOCTb CIIMLLIKOM BbICOKOIO
YPOBHS1 BOAbI COKpaTuiack B ABa pasa.

119,50

[ Pe3eps Ha cryyan UCKIYMTENBHO CibHOro nasoaka: 119,35- ]

119,30 ttiine

|
119,10 JiHH L

. i
118,901 e 5

® N /

118,704

.| Puc. 2. TIpuHATBIA yNONHOMOYEHHbIMU

=<| no perynupoBaHuio o3epa NHapu

118,50 15 o /,,!/

25.03.1999 "akonormyeckuii auanasoH»

N3MEHEeHNA YPOBHSA BOObI

118,30

ALY FiRL
118,10 < Vil

117,90 HHHH

117,70 g

17 [ Pe3eps Ha cnyyan MCKIIOUMTENbHO CUNBHOTO nasoaka: 117,55-117,65 |
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3. 'mgponornyeckne ycnosug

AHHykKa lNypo-TaxBaHaHeH
Matepwnan n metogbl

[aHHble o3epa
MHapn n ero BogocbopHoro 6acceriHa cobpaHbl B
0a3e [aHHbIX MPUPOOOOXPAHHON aAMUHUCTpaLUN
OuHnanann. KWcnonb3oBanocb 13 nokasaTtenen
(tTabnuua 1), paccmaTpmMBaeMbIX B pa3Hble nepuoabl
BpemeHn 1960-2009 rr. OOGHapyXeHHble Mo
HEeKOTOpbIM MoOKasaTensMm TpeHabl TecTUpoBasnuchb

rmaoporiorn4eckmnx nokasarenen

HenapameTpuyeckum Tectom ManHa-Kenganna ona
onpegeneHns NMHeapHbIX N3MEHEHNN.

Tabnuua 1. MapameTpbl 1 NoKasaTenu, UCMONb30BaHHbIe Npu

oLeHkKe.
MapameTtp Ne | Moka3aTenb Mepuopn
3anacbl Bogbl MakcumanbHble 3anacbl Bogbl B
B CHere | chere (Mm) L=
3anacbl Boabl 3anackl Boapbl B cHere 01.04. +
B CHere u 2 |ocagkv B anpene-utoHe (Mm) 1960-2009
ocagku
Ocapgku 3 | Ocagku 3a nonb-okTA6pb (MM) 1960-2009
Temnepatypa CpepHsist Temneparypa BogHOro
BOAbI 4 | cton6a B pasHble MecsiLbl Ha NocTy 1961-2009
MakcyByoHo B Hennum (°C)
5 CymmapHas Temnepatypa B nepvog | 1960-2009
oTkpbIToN Bofpl (‘C) (1951-2009)
KonunuecTBo aHen, korga
6 | Temneparypa noBepxHocTHow Boabl | 1960-2009
B Hennum He meHee 18 “C (cyTku)
Nepoctas / 7 [arta negocrasa B nenarvanu 1960-2009
Jlepoxon (nopsgkoBbI HoMep AHsA 1-365) (1925-2009)
8 [ata nepoxofa B nenarnanu 1960-2009
(nopsigkoBbI HoMep AHsA 1-365) (1925-2009)
[MpogomknTensHOCTL Nepuoaa L
9 OTKPbITON BOAbI (CyTKN) 1960-2009
TonwwmHa TonwwmHa nbaa B Hennum 30.03. i
nbaa 10 (cm) 1961-2009
11 | TonwwHa nega B Henmvm 30.12. (cv) 1961-2009
Pacxon MpuTtok B 03epo NHapu L
12| 5 wae-okrsiGpe (106 v) Lz
MpuTtok B 03epo UHapu L
1 B Hosibpe-anpene (106 m®) Lz
Pesynbrathbl

3anacbl Boabl B cHere u ocagku

3a nepuog 1960-1999 rr.

cpegHee 3HadeHue

MakcMMarbHbIX 3anacoB BoAbl B CHere B BogocbopHOM
bacceriHe coctaensano 158 mm. 1990-e rogbl Obinn
Gonee CcHeXHbIMW, 4Yem pApyrue pecAtunetuns. B
2000-ble rogbl MakcuMarbHble 3anacbkl BOAbl B cHere
ObINM NPUMEPHO TaKMMM Xe, Kak U B NpeablayLiuni
paccMmaTtpuBaeMslil nepuon.

BogHoCTb BECHbI Nyylle BblpaXaeTcsi CyMMapHbIM
rnokasarternem, B KOTOpOM ob6beAnHEHbI 3anachkl BOAbI
B CHere Ha Hayano anpenst U ocagku c anpens no
MoHb. B 3HauyeHuax aToro nokasatens Habnogaetca
HekoTopasi LIMKIMYHOCTb NPY MakCMMarbHOW BOAHOCTU
BecHbl 1990-bIX rogoB 1 MuHUManbHom 1970-bIX rogoBs
(puc. 3). Ocagkm nepuoga OTKPLITOM BOAbl Mocne
BECEHHEro naBoOAKa BblpaXalTcs fokasaTenem
«OCafKN C MIONS Mo OKTABPbY, B 3HAYEHUSAX KOTOPOro

3anachkl Boapbl B cHere 1.4. + ocagku [V-VI, mm
450

400

350
300
250
200+

150 1~

100+~

50

2000-  2005-
2009 2009

1990-
1999

1960-  1960-
1999 1969

1970-
1979

1980-
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Pwuc. 3. 3anacsl Bogpl B cHere 01.04. + ocagku B anperne-uoHe
B pasHble paccMaTpuBaeMble nepuoapl. Beicota ctonbua
npeacTaBnsieT CpeAHee 3Ha4YeHne nokasaTensi, a OTPe3oK —
OmnanasoH M3MEHEHWs 3HaYeHNn B paccMaTpmBaemblii NEPUOA.
CpaBHWTENbHbI NEpUOA U Nepuog NocrneaHux nNatu net
nokasaHbl CepbIM LIBETOM.
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Puc. 4. Ocagku B ntone-okTAbpe B pasHble paccMaTprBaemble
nepuodbl. Beicota ctonbua npeacTaBnsaeT cpegHee 3HadYeHne
rokasarens, a OTPe3oK — AManasoH N3MEHEHNs 3HaYeHUi

B paccmaTtpuBaeMblvi nepuod. CpaBHUTENbHLIN Nepuog u
nepvog NocneaHnx NATU NeT nokasaHbl CepbIM LIBETOM.



HabnogaeTca coBcem Hebonblloe YBenuyeHue,
HaunHas ¢ 1970-bix rogos (puc. 4), HO 3a BeCb Nepuof,
(1960-2009 rr.) B KONMMYECTBE OCAOKOB HE NPOM30LLIIO
CTaTUCTUYECKN 3HAUNMbIX U3MEHEHWIA.

TemnepaTtypa BoAbl

B kauyectBe TemnepaTypHbiXx MoOKa3atenem BoOAbI
MCMNonb30BanMCb CPefHEMECSYHbIE TeMnepaTtypbl
1961—-2009 rr. BCero BogHoro crtonba nocta NakcyByoHO
B Hennvm, nogcumTaHHble Ha OCHOBAHUM M3MEPEHHbIX
C MOMOLLIbIO JIOTa TEMMNEPATYp, a Takke NoAcHUTaHHbIE
Mo OaHHbIM eXeQHEBHbIX TemnepaTtyp NOBEPXHOCTHON
BOAbI HA ABYX NocTax Hennvm cymmapHas Temneparypa
nepuoga OTKpbiToM Boabl (°C) M KONUYecTBO AHEen
C TemnepaTtypoi Bogpbl He Hmke 18 °C.

Temnepatypa °C

MoBblWaoLWmMNCs TpeH cpegHux Temneparyp mas-
CceHTsA0ps HabniogaeTrcs No BCEMY BOLHOMY CTOnoOy
(puc. 5), obHapyXeHHble W3MEHEHUs SBMSTCA
CTaTUCTUYECKM 3Ha4YMMbiMK (TecT MaHHa-KeHpganna,
p < 0,05). B 3akno4eHne npoBoaunochk cpaBHEHUE
cpegHen TemnepaTtypbl UOHS-ceHTS0ps 2000-bix
rogoB € npeablayLm paccmaTpvBaeMbliM NEPUOLOM.
Mo pesynbTatam cpaBHEHUSA Ha MOcTy [lakcyByoHO
cpeaHsist Temnepartypa uoHs-ceHTs16pst 2000-bIx rogos
Oblna HeCKONbKO BbIlLe, YeM B NpeablayLLmnii nepuog,.

TemnepaTtypa nNOBEPXHOCTHOW BOAbl B nNepuog
OTKPbITON BOAbI 3Mepsinack ¢ Hayana 1951 roga, n Ha
NPOTSXKEHUM BCEro neproga U3aMepeHui B CyMMapHowm
TemnepaTtype Habnwogaertcs
ctatuctudeckn (p = 0,05) HebonbliOe NoBbILLEHWE
(pnc. 6). B 2000-ble rogbl cpefgHee 3Ha4veHue

noyTn 3Hayvynmoe

12

10

, A W

Puc. 5. CpegHemecsiyHble

N v‘v\/v \

Temneparypbl BOgHOro crtonba Ha
cTaHumu NakcyByoHo B Hennum
1961-2009 rr.
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— Cp. 3H. 1960 - 1999

Cp. 3H. 2000 - 2009

Puc. 6. CymmapHas Temnepatypa B nepuog oTkpbiTor Boabl 1991-2009 rr., nogcyMTaHHasi Ha OCHOBaHWUM JaHHbIX TemnepaTtypbl
NMOBEPXHOCTHOW BoAbl B Hennum, a Takke cpegHue 3HadeHns cpaBHUTenbHoro nepuoaa 1960—1999 n 2000-bix rogos. KpacHas

JNIMHUA — 3TO NONMMHOMMaNbHasa NMHNA TpeHaa.



CyMMapHOW TemnepaTypbl 3a nepuog OTKPbITON
BOAb! ObINO HECKONbKO Oonblue, YeM B MPeabiayLLnii
paccmaTpvBaeMbln nepuod. B gpyrne gecatunetHue
nepuvogpl cyMMapHas Temnepartypa 6bina Ha ToM Xe
YPOBHE, YTO U B paccmMaTpriBaeMbii NEPUOA.

[MoBepxHOCTHYIO BOAY C TeMnepaTypon He MeHee
18 °C MOXHO cumTaTb MPUrO4HOW LNs NIaBaHUS.
KonuyecTtBo AHeln ¢ Temnepatypor BoAbl HE MeHee
18 °C 3HauuTenbHO MeHsieTcs B pasHble rogbl. [pu
CpaBHEHUW AeCATUMNETHUX NepUoLoB 3amMeyeHo, YTO
KONMM4YeCcTBO TEMMbIX AHEW YBENUYUNOCb C Havyana
1960-bIX rogoB, M MPUrogHbIX OMNs NnaBaHWsa OHeWN
6bino 6onblue Bcero B 2000-ble roab! (puc. 7).
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Puc. 7. KonnyecTtBo fiHel (CyTku) c TeMneparypon
NoBEPXHOCTHOW BoAbl He MeHee 18 °C. BeicoTa cTonbua
npeacTaBnsieT cpeaHee 3Ha4YeHue nokasaTernsi, a OTPe3oK —
AvanasoH U3MeHeHNs 3HaYeHnn B paccmaTpmBaeMblin nepuog.
PedepeHThI nepuo 1 nepuog nocreaHux Nt NeT nokasaHbl
CepbIM LIBETOM.

DaTta

lNepoBbie ycnoBus m
NPOAOIMKUTENbHOCTb Nepuoaa
OTKpPbITON BOAbI

HabntogeHus 3a obpasoBaHMeM M CXOOOM nbAa
B nemnarnarnbHbIX 30Hax o3epa WMHapu npoBogsaTcs
¢ 1925 roga. CHayana oHu GbiNn HeperynapHbIMu
(puc. 8). B 3amep3aHun nenarnanu osepa WHapwu
HabntogatTcs nepuogunveckune
nameHeHus. JlegoctaB crtan HabnwogaTbCa Nosxe,
ocobeHHo co cpeaunHbl 1990-bix rogoB. TasHue nbaa
cTano Habntogatbcs padblie. [lepuog OTKpbITOWM
Boabl B 2000-ble rogbl 6bin Ha 19 gHen Gonee
NPOOOIKUTENbHBIN, YemM B npeabligywmin nepuog
(puc. 9).

3amMeyeHO  He3HauyuTenbHOe  yMeHblUeHune
TOMLWMHbI MbAa, Kak B Hayane 3uMbl, Tak 1 B Havane
neta (puc. 10), HO 3TO M3MEHEeHue He sBNseTcH
CTaTUCTUYECKN 3HAYUMbIM.

HebonbWwne

13.1.

24.12.

4.12.

14.11.

25.10.

5.10.

15.9.

T
S Y H DN * A QS >
U P S L P S S NP AP P NP4 Y
AN N AN N N NN N O\

Cp. 3Ha4.1960 - 1999

© QO O P A © 9
ST FF S E P S S S

Cp. 3Ha4. 2000 - 2009

Puc. 8. 3amep3aHue nenarvanu o3epa VMHapu 1925-2009 rr., a Takke cpegHue 3HavyeHus pedepeHTHoro nepyoga 1960-1999 rr. n
2000-bix rogoB. KpacHast nMHMA — 3TO NONMHOMUManbHas fIMHWS TpeHaa.
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Puc. 9. MpogonmkntenbHOCTb Nepuoaa OTKPbITOM BOAbI Ha 03epe
WHapw B pasHble paccmaTtpuaemble nepuogpl. Beicota ctonba
oTpaxaeT cpefHee 3Ha4yeHue nokasaTernsi, a OTPe3okK - AnanasoH
N3MEHEeHMs B paccMaTpuBaeMmblii Nepuoa.
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Puc. 10. TonwwmHa nbaa Ha cTaHuum

HabnogeHun Hennum 30.03. 1

30.12.1961-2009 rr.
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Puc. 11. MpuTtok B 03epo MHapu ¢ masi no okTsi6pb (MIH. M®)

B pasHble paccMaTtprBaeMble nepuopbl. Beicota ctonbua
NpeacTaBnseT cpeaHee 3Ha4yeHne nokasatens, a OTPe3oK —
[vana3oH U3MeHeHUsi 3Ha4YeHWn B paccMaTpyBaeMmblii Nepuoa.
CpaBHUWTENbHbIV Neproa U Nepuog NocneaHux Nat net
nokasaHbl CepbIM LIBETOM.

MpuTok BOAbI, MAH. M?
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Puc. 12. MNpuTok B 03epo NHapu ¢ Hosi6ps no anpenb (MrH. M3)
B pa3Hble paccmaTtpuBaeMble nepuofpl. Beicota ctonbua
npeAcTaBnsieT CpeAHee 3HavYeHre nokasarensi, a OTpe3ok

— Avana3oH N3MEeHeHUs 3HaYeHWI B paccMaTpmBaembIi
nepwogd. PecbepeHTbIn nepuoa 1 nepuop nocnegHux natu net
rokasaHbl CepbIM LIBETOM.
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O61BEM nputoka B o3epo UHapm

Mputok BOAbI B 03epo WHapm B pasHble
paccMmaTpuBaeMble nepuoabl paccyuTaH Mo
N3MEHEHMIO YPOBHS BOAbI 03epa 1 06BEMY MOMYCKOB.
PaccmatpuBaemble nepuogbl - Man-okTssbpb u
HosiOpb-anpenb. B mae-okTsbpe B nputoke BOAbI
He Habnwpgaetca uameHeHurn B 2000-ble rofbl,
TpeHa KonebaHWi Takoro ke HamnpaBfeHUsl, YTo U
y nokasaTtenen «3anacbl Bogbl B CHere» u «cymma
ocagkoB» (puc. 11). B 3umHuii nepuog B nputoke
3aMeTeH TpeHAa yBenuyeHusi, HaunHas ¢ 1970-x rogos
(pnc. 12), a B 2000-ble rogbl NPUTOK 3UMHETO NEPUOAbI
Obin cpaBHUTENbHO Gonblle, Yem B MNpeabloyLLnii
nepuog.

O600LeHne

B nokasaTtensix rmgponiormvyeckmx ycroBui o3epa
WMHapu Habnopgatotcs KoTopble
cBsi3aHbl C MOTensieHMeM knumata. JleTom cpegHue
TemnepaTtypbl MOBEPXHOCTHOW BOAbLI 1 BCErO BOAHOMO
ctonba yBenuuMBanMCcb Ha MPOTSKEHUU BCErO
nepuoga 1960-2009 n B nepsoe gecatunetme 2000-x
rogoB. lNoBbIWEeHNe TeMnepaTypbl MOXET YBENMUYUTL
NepBUYHYIO NPOAYKTUBHOCTb, B TaKUX ONIUIOTPOGHbIX
03épax
OorpaHnYeHbl CKyAHOCTbIO OUOreHOB.

O6pasoBaHne negsiHoro MoKpoBa MPOUCXOAUT
nos3xe, a TasiHWe nbAa paHblle, BCMEACTBME Yero
NPOAOIMKUTENBHOCTL Mepuoaa OTKPbITOW BoAbI
yBenmyunacb. Kpome Toro, ToswuHa nNbaa B Havane
3UMbI
kK Gbonee nos3gHemMy Hadarny 3MMHeEro rfioBa pbibbl.
B tabnuua 2 npegcraeneHo o6o6LieHne n3MeHeHun
rMOpPOrIorMyYecKnx nokasaTtenen.

N3MEHEHUA,

kak WHapu wn3MeHeHWs, O04YEeBUAHO,

yMeHbLNnNacb. 3TN n3MeHeHus npuneenun

Tabnuua 2. O6obLeHre rngponornyeckmx nokasarenei. iameHeHne otpaxaet cutyauuto 2000-bIX rOA0B MO CPaBHEHMIO C

paccmatpuaemMbim nepurogom 1960-1999 rr.

MapameTp Ne |MokasaTtenb

M3meHeHne no cpaBHEHUIO C
paccmaTpuBaeMbIM NepUoaoMm

OueHKa BO3MOXHOIo
BIUSIHUA Ha COCTOSIHUE U
Mcnonb3oBaHWe BogoEéMa

3anacbl Bogbl B
CHere

MakcumanbHble 3anachl BOAbl B
cHere (MM)

Be3 nsmeHeHui

HeTt BnvaHus

3anachkl Bogbl B 3anachkl Bogbl B cHere 01.04. +

OTKPbITOM BOAbI (CyTKN)

2 Bes nsmeHeHum Het BnusiHns
CHere 1 ocagku CyMMa OCafKoB B anpene-utoHe (MM)
Ocapku 3 | Ocagku B ntone-okts6pe (Mm) Bes nsameHeHum Het BnusHuA
CpepaHsia TemMmneparypa BOAHOro MoBbILIEHVE NPOAYKTUBHOCTH
Temnepatypa
— 4 | cTonba B MOHe-CeHTABPE Ha NocTy Heckornbko nosbicunach (He 3ameTHO no
MakcyByoHo B Hennum ("C) Xropournsny)
CymMmMapHas Temneparypa B Nnepuo, MoBbILEHVE NPOAYKTUBHOCTH
® Y p, . paryp pyon, Heckonbko noskicunach poay
oTkpbiTol Boabl (‘'C) (B T. Y. pbibHass MonoAb)
KonnyectBo aHen, korga
o Jlyywe ycnosus ansi
6 | Temnepatypa NoBepXHOCTHOM BoApl B | 3HAUYUTENBHO YBENUYNIOCH
3 nnaBaHus
Hennum He meHee 18 °C (cyTkn)
Hayano 3umHero nosa pbibbl
Ilepoctas/ [laTta negocTtaBa B nenarvanu
7 9 Habniogaetcs 3Ha4MTENBHO NO3Xe | No3Xe, yBenuyeHe pasmbiza
Ilepoxon (nopsigkoBbIi HOMep AHA 1-365)
GeperoB
PaHHee HacTynneHve
BECHbI MOXET co3AaTb pUCK
[ata negoxopa B nenarvanu
8 o HabntogaeTtcs HECKONbKO paHbllue | «BO3BpaLLEHMS 3UMbI» a
(nopsigkoBbIi HOMep AHA 1-365) . .
KpUTMYECKUA ANsi pbiGHON
MOFOAN MOMEHT
[MpopomknTensHOCTb Neproaa
9 POy pUon Heckonbko yBenuunnacb

TonwmHa nbaa 10 | TonwwmHa nbga B Hennum 30.03. (cm)

Be3 nsmeHeHum

HeT BnusiHua

11 | TonwwmHa neaa B Hennum 30.12. (cm)

Heckonbko YMeHbLUUnacb

Havyano sumHero nosa pbl6bl
nosxe

[MpuTok B 03epo VHapu B mae-

[MpuToK BoAbI 12 oKTsipe (106 MY)

Be3 nsmeHeHui

Het BnusiHus

[MpuTok B 03epo ViHapu B Hosibpe-

e anpene (106 m®)

Heckonbko yBenuuuncs

CnoXHO OLEeHUTb




4. lNokazaTtenu pexxmnma perynmpoBaHus

Teemy Hypmu n Muka MapTTuHeH

[MokasaTenun ypoBHS BOAbI

OTnpaBHbIe TOYKM

B u3gaHum no pesynbTatam uccrefoBaHus o3epa

WMHapn (Marttunen et al., 1997) npeacTtaBneHsbl

pekoMeHAaLummn, CBA3aHHble C perynupoBaHuem. Tpu

N3 HMX KacaloTCsl HEMOCPeACTBEHHO YPOBHSA BOAbI:

* YpoBeHb BOAbl B 03epe He JOMMKEH NpeBbIaTh
Npoor + 119,35 M.

» XKenatenbHo nsberatb CAMLWKOM HU3KOTO (HUXe
otmeTkn N

npoekT

+ 118,90 m) ypoBHs B netHee
Bpems.
+ XXenaTeneHo Nocre nuka naBofKa feTom
obecneymBaTb NOHWXAOLMIACA YPOBEHb BOAbI.
B paHHOM aHanuse BHMMaHWE yaenseTcs Kak
BMUSHUIO PErynMpoBaHus, Tak W BbIMOMHEHUIO
NMOMOLLbIO

11 nokasatenen ypoBHs Boabl (Tabnuvua 3).

pekoMeHgaumm ¢ paccMoTpeHus

Tpw nokasaTtensa obuwero xapakrepa, Ux BUsSIHUE
pacnpocTpaHsaeTcs Ha MHorve akTopbl: NMOHMXKEHNE
YpOBHA BOAbl B nepuoa negoctasa wnn 3nMHee
MOHWXKEHME, a TaKkKe OTpaxarwllime puTM konebaHumn
YPOBHSA BOAbl camas BbiCOKasl OTMETKa 3a Mepuvop,
01.06.—15.07. n camasa HM3Kad OTMeETKa 3a Nepuog
01.08.—-31.08.

Tabnuua 3. PaccmaTprBaemble nokasartenm.

MaTe nokasatenen oTpaxakwT BMMSHME YPOBHS
BOAbI
B 30He,
nogBeprarwLencs HeratTMBHOMY BIUSHUIO
YPOBHSAX
yXyawarTCca YyCoBUA BbKMBaAHUA YyBCTBUTESIbHbIX

HEenocpeacTBEHHO Ha MAPOIKOMOrUIO.
UcCnbITbiBaOLWEN [aBneHve nbaa, WU
30He,
Hauwbonblwero nepenaga B BOAbI,
K 3amMep3aHuio 1 BbICbIxaHWio BMAoB duTobeHToca
n 3006eHToca. OcokoBble xopowo cebs YyBCTBYHOT
B NPUOPEXHON 30HE, rae ypOBEHb BOAbI BPEMEHaMu
OOCTUraeT MakCcumarsibHO BbICOKMX OTMETOK.

Bbicokuii ypoBeHb BOAbl Bbl3blBaeT pa3MbiB U
apo3nto Beperos. okasatenb 3po3unM ykasbiBaeT
Ha KONW4YecTBO AHEN B rofdy, Koraa ypoBeHb BOAbl
npesbiwan otmetky N, -+ 119,35 m.

OnTrManbHbIN YPOBEHb BOAbI ANS PEKPEALMOHHOTO
+119,0-119,30 m.
lMokasaTenb ykasblBaeT Ha MpPOUEHT AHen 3a
pekpeauunoHHbIv nepuog, (¢ 21 noHa no 31 oktabps)
moerr T 118,90 M —
3TO HWXKHSASA rpaHMLa ¢ NPakTUYECKON N 3CTETUYECKON
Touvek 3peHnsd. [pyrov nokasatenb pekpealnoHHOro
MCMOrb30BaHUSA rOBOPUT O TOM, Kak 4acTo YpOBEHb

ncnonb3oBaHusa o3epa MHapmn N

npoeKT

C Takum ypoBHeM Bogbl. YpoBeHb N

BOAb! Gblf HYMKE JdaHHOM OTMETKM 33 PEeKPeaLMOHHbIN
nepvog.

MapameTpbl Ne | HasBaHue nokasatens

O6uwero xapaktepa | 1

BenuuvHa 31MHero noHwxeHus (B Nepyog OT CTaHOBNEHWS A0 cxoda fbaa) (M)

MakcvmanbHbIv ypoBeHb Boabl 01.06.—15.07. (M) 1 MuHMManbHbIi ypoBeHb 01.08.—31.08. (m)

mapoakonorus

YacTb NpoayKTMBHOM 30HbI, UCTbITEIBaOLAsA AaBneHve nbaa (%)

HwxXHAs rpaHuLa 3amep3aroLlen 30HbI (M)

YpoBeHb, npebiaemMbln 10 % oTmeTok 3a BereTaumoHHbIv nepuog 01.06.—-30.09.

YpoBeHb, npeBbillaembii 75 % oTMETOK 3a BereTauvoHHbIN nepvog 01.06.—30.09.

Oposus

2
3
4
5 | YacTb NpoayKTMBHOWM 30HbI, UCMbIThIBatOLLASA HeraTueHoe Bo3gencTane (Wmax—Wmin) (%)
6
7
8

Yucno gHew B roay, koraa ypoBeHb BoAbl npeBbiwaet 119,35 m (cyTku)

PekpeaunoHHoe 9

1CMosb30BaHne B nepviog 21.06.—-31.10. (%)

[Hun ¢ yooBHbIM Ansi ncnonb3oBaHns o3epa yposHeM Bogbl (119,00—119,30 m)

10 | Yuncno gHen ¢ yposHem oAbl 118,90 m 3a nepuop 21.6.—31.10. (cyTkm)

13



PesynbraThl

BennynHa 3MMHero MOHMXEHUA C MOMEHTa
06p33OBaHMﬂ negsaAHoOro nNnokKpoBa Ao ero TaaHusA

(m)

B cpegHent BenuumHe 3nmHero noHmkeHnsa B 2000-bie
rogbl He MPOU30LUNO 3HAYUTENbHbLIX U3MEHEHUI MO
CpaBHeHMIO ¢ pedhepeHTHbIM neprogom (1960—1999).
XoTa BEMMYMHA 3UMHErO MOHMXEHUSI B CPeHEM He
M3MeHMnacb, AvManasoH ero konebaHus HeCcKOrbKo
cyswuncs (puc. 13).

MakcumanbHasa oTMmeTKa 3a nepuopg 01.06.—
15.07. n MMHMManbHasa OTMeTKa 3a nepuop
01.08.-31.08. (m)

CpegHee 3HayeHne MaKCcMManbHbIX OTMETOK 3a
nepuog 01.06.—15.07. B 2000-ble rogbl NpaKTUYECKN
He oTnnyaetcsa OT cpepHero 3a 1960-1999 rr. Takke
cpegHee 3HaveHve MUHMMarnbHbIX OTMETOK 3a nepuog
01.08.-31.08. B 2000-ble rogbl He oTnNUYaeTca OT
cooTBeTCTBYlOWEero nokasatens 3a 1960-1999 rr.
Camasi Hu3kasi otmeTka aBrycta B 2000-ble rogpl 6bina
B cpegHeM Ha 10 cM Hke, YeM camast BbICOKast B MIOHE.

Ha pucyHke 14 npepnctaBneHbl MakcumaribHble
ypoBHu nepuoga 01.06.-15.07. n MuHMManbHbIE
nepuoga 01.08.—31.08. no oTaenbHbIM OECATUNETUAM.
Mo paccmatpuBaeMomMy nepuogy npeacTaBneHo
cpegHee 3HaveHue, a TaKkke MuHMManbHas u
MakcmmanbHasa otmeTka. B 2001 1 2002 rogy B aBrycte
MWHMMAanbHbBIN YpOBEHb BOAbI ObiN Bbille, YeM BO
Bpems n1Ka BeceHHero nasogka. B apyrue rogel 2000-x
rogoB CaMblil HU3KMIA YPOBEHb BOAbI B aBrycte Obin
HVDKE CaMOro BbICOKOrO B MOHE (puc. 15).

YacTb NpoAyKTUBHOM 30HbI, UCMbITbIBaOLLas
BNusiHue paBneHus noaa (%)

YacTb NpOayKTMBHOWM 30HbI, WUCMbITbIBAOLWAsA BAUSIHWE
[AaBneHusi Nbaa, HECKOSbKO YMEHbLUMIACh MO CPaBHEHUIO
¢ nepuogom 1960-1999 (puc.16). B cpegHem aTa YacTb
yMeHbLUMNacb Ha Tpu npoueHTa (¢ 52 % go 49 %).
B 2000-ble rogbl HavbonblUuas 30Ha Nop AaBneHueM
nbaa coctaensna 55 %, Toraa Kak B Apyrve AecaTuneTuns
OHa cocTaBnsAna, no MeHbLUen Mepe, 60 %. B oTHoLeHm
rmyOVHbI NPOAYKTMBHOW 30HbI 03epa VHapu cpegHee
n3MeHeHne (Tpu npoueHTa) cooTtBeTcTByeT 11 cm, a
NSATb NPOLEHTOB - COOTBETCTBEHHO 18 CM M3MeHeHns B
BEPTUKarbHOM HanpaeneHnn 30HbI.

BenununHa 3MMHEero noHmxeHus, M
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1,00 {-
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Pwuc. 13. BennunHa 3MMHero NOHWxXeHns B pasHble
paccmaTtpuBaeMble nepuoabl. Beicota ctonbua — cpegHee
3HaYeHune nokasaternsi, a OTPe30K — AMana3oH ero U3MeHeHUst
3a paccmaTtpuBaemsiii nepuogd. PedbepeHTHbIi neprof 40 net
1 nepuvopg nocnegHux NATU net — ctonbubl ceporo LuBeTa.
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Puc. 14. MakcumanbHas otmeTka ¢ 01.06. no15.07. n
MuHUManbHasa otmeTka ¢ 01.08. no 31.08. B pedepeHTHbIN
nepvog 40 net u exerogHble 3HadeHns 2000—2009 rr. BbicoTa
cTonbua — cpefHee 3Ha4YeHue nokasaTernsi, a OTPe30K —
OmnanasoH ero U3BMeHeHUs1 3a paccMaTpuBaeMbl nepunog,.

Yucno net
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8
6
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Puc. 15. Yucno ner, korga makcumanbsHas otmetka HW 3a
nepuog 01.06.—30.06. 6bina Bbille, YeM MUHMMAarbHas OTMeTKa
NW 3a nepwog 01.0.-31.08. PedbepeHTHbIN nepuog 40 neT n
nepwvog nocrneaHnx Nty neT — cTonbubl ceporo LBeTa.
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Puc. 16. YacTb nnowaam npoayKTMBHOW 30HbI, UCTbITbIBAKOLLAS
[aBneHve nbaa B pa3Hble paccMaTtprBaeMble nepuoaei.
BeicoTa cTtonbua — cpegHee 3HaveHne nokasaTensi, a oTpesok
— [nanasoH ero U3MeHeHus1 3a paccMaTpuBaeMblii NEPUOA.
PedbepeHTHbIN nepuog 40 net u nepuog nocnegHux natu net —
CcTOnGLbI CEPOro LiBeTa.

YpoBeHb, npesbiaembiin 10 % 0TMETOK ypoBHSA
BOAbl 3a BeretTaumoHHbI nepuog 01.06.-30.09.
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Puc. 17. YpoBeHb, npeBbiwaembii 10 % OTMETOK ypOBHS
BoAbl. BbicoTa cTonbua — cpegHee 3HauyeHWe nokasartens, a
OTPEe30K — AnanasoH ero M3MeHeHNs 3a paccMaTpuBaembiii
nepwuog. PecbepeHTHbIn nepuog 40 neT n nepnoa nocnegHnx
NSTV NeT — cTonobLbl Ceporo LBeTa.

YpoBeHb, NpeBbIlaembiil 75 % OTMETOK YPOBHSA
BOAbl 3a BereTaumoHHbIv nepunog 01.06.-30.09.
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Puc. 18. YpoBeHb, npeBbiaemsblii 75 % OTMETOK YpOBHSI
BoAbl. BeicoTa ctonbua — cpegHee 3HadeHue nokasatens, a
OTpe30K — AnanasoH ero M3MeHeHKs 3a paccMaTpuBaembiii
nepuoa. PedepeHTHbIn nepuog 40 neTt n nepmod nocneaHnx
NsiTU NeT — cTon6Lbl Ceporo LBeTa.

Yucrno gHen, cyTku
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Puc. 19. Yucno gHen B rogy, Korga ypoBeHb BOAbI NpeBbILLarn
otmetky N+ 119,35 m. BbicoTa cTonbua — cpeaHee
3Ha4YeHWe nokasaTersi, a OTPEe30oK — Ananas3oH ero U3MeHeHust
3a paccmaTtpuBaemblii nepuogd. PecdbepeHTHbIi nepuof 40 net
1 nepuopg nocreaHux nsTn net — ctonbubl ceporo LBeeTa.

Mosic ocokn B BereTaunoHHbIN nepuog (01.06.—
30.09.) (m)

PacyeTHas BepxHAs rpaHMua nosica OCOKu Aocturaet
ypoBHs 10 % cambix BbICOKMX OTMeToK. [lo
pesynsTatam HabnogeHu 3TOT YpPOBEHb, HavMHas
¢ 1980-x rogoB, 6bIn B cpegHeM, MO MeHbLLEN Mepe,
Ha 6 cM BblLLe, YeM cpeaHuii ypoBeHb nepuoga 1960—
1999 rr. (puc. 17). B 2000-ble roabl oH 6bin B cpegHem
Ha 8 cm Bbiwe, Yem B nepmog 1960-1999 rr.

HWXHAS rpaHuua nosica OCOKU
Jocturaet ypoBHs 75 % otmeTtok. o pesynsratam

PacyeTtHas

HabntoAeHN 3TOT ypoBeHb, HaunHas ¢ 1980-x rogos,
Obif1 B CpefHeM Ha 4 CM BblLLe, YEM CPEAHUI YPOBEHb
nepvoga 1960-1999 rr. (puc. 18). M3 roga B rog
aMnnuTyga konebaHuii 3Toro ypoBHS YMeHbLUanach
Mo CpaBHEHUIO C paccMaTpuBaeMbiM Mepuoaom, a
B 2005-2009 rr. gnanas3oH U3MEHEHWI coCcTaBnAn
TONbKO 36 CMm.

Yucno gHen B rogy, Koraa ypoBeHb BoAbI
npeBbiwaeT otMeTKy Nnpoekrt + 119,35 m
(cyTKm)

YpoBeHb Bofbl Npesbilwan otmetky N+ 119,35 m
B 2000-ble rogbl 3aMETHO pexe, YeM B npeablayLine

pecatnnetusa 2000-bie (puc. 19).
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MpoueHT AHen (%), koraa ypoBeHb BoAbI

AN peKpeaLMoOHHOro UCMNorb30BaHUs o3epa
HaxoauTCcA B GnaronpusaTHOM Anana3oHe

N oo ¥ 119,0-119,3 m B nepuop 21.6.-31.10.
BrnaronpuaTHbIN ANs pekpeauMoHHOro NCNonb30BaHMs
o3epa yposeHb Bogbl ¢ 21.06. no 31.10. Habnogancs
Yauue B 2000-ble roabl (puc. 20). Uckntovenre B 2000-ble
rogpbl npeactaensget 2003 rog, koraa 6biro 04eHb cyxoe
neto. HecmoTpsi Ha 37O, cpedHee 3HadeHue 56 %
B 2000-2009 rr. Gomble Apyrux AeCATUNETHUX
NnepvoaoB.

Yucno aHen, korga ypoBeHb BoAbl HUXe

OTMETKM an .+ 118,90 m B nepuop 21.06.—

0€eK

31.10. (cyTKmM)

Mo konunuecTBy AHEN, Koraa ypoBeHb BOAb! Obin Hbke
anoe.« + 118,90 M, He HabntogaeTcst YETKOro TpeHaa.
Yncno TakMx gHen 3HaYnTENbHO U3MEHSNOCh Ha BCEX
BpeMeHHbIX oTpe3kax (puc. 21). B 2000-bie roakl 6bino
LUECTb NET, Koraa YpOBEHb BOAbI OMYCKancs HUXe 3Tow
OTMETKU. B 3TK rogbl TakMx MOHWXKEHWUA B CPEAHEM
obino 40 B roa. Hawmbonbluee KonnyecTBo AHEN
moe T 118,90 M Habntopanocs
B 2003 roay, koraa Kaxkabl AeHb Ha MPOTSPKEHWUN BCEMO
pekpeaLMoHHOro neproga obina Takas Hu3kasi Boga.

C ypoBHeM BOAbl Hxe N

BnusHue rugponorn4yecknx ycnoBumn
Ha ypoBeHb BOAbI NIeTHero nepuoaa

Kpome perynupoBaHusi Ha N3MeHEHUs1 YPOBHSI BOAbI
o3epa BMMSAKT MMAPONOrnyeckme ycrioBusi B BOGHOM
bacceliHe. Ha noBbilIeHME YPOBHS Nocrie 3MMHEro
MOHMXXEHUS1 OKasblBalOT BNUSIHWE, MpeXae BCero,
3anacbl BoAbl B CHere M KONMMYeCcTBO OCafKOB BO
BPEMsI CHerotasHus. JleTom daktopamn BAUSHUSA
SBMNAKOTCA OCAAKU 1 UCNapeHue.

B 2000-ble roabi
B Hayane neta 3HaAYUTENIbHO W3MEHSIUCb Mo
rooaMm W 3aBuUCenuM OT CyMMbl 3amnacoB BoOAbl
B CHere n ocafkoB Hadana neta. 1o cpaBHeHWUIO
Cc pedepeHTHbIM nepuogom B 2000-bie roabl
camble BbICOKME OTMETKM YPOBHS BoAbl Oblnn
HECKONbKO HWXe, 4YeM B npeabigywiune roabl
C TaknMu Xe TUAPONOrMYECKMMM YCIOBUSMU.
MoXHO NpegnonoXuTb, YTO 3TO CBSA3AHO, Npexae
BCErO, C peXnMoM perynuposanus. Llenb nsbexatb
CINULLKOM BbICOKMX YPOBHEW B Hadane neta bbina
OOCTUTHYTA.

CaMble BbICOKME OTMETKU
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Pwuc. 20. v 3a nepuog 21.06.—-31.10. ¢ GnaronpusitHbIM

ANSA pekpeaLMoHHOro NCNonb30BaHUA 03epa YPOBHEM BOAbI.
BbicoTa cTon6ua — cpeaHee 3HaveHne nokasarensi, a OTpe3ok
— [AvanasoH ero N3MeHeHus 3a paccmaTpvBaeMmblvi nepuoa.
PedepeHTHbIN neprog 40 neT n nepuoa NocnegHnx nATv net
— cTonbLbl Ceporo LBeTa.
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I Yucno net ¢ NoHWKeHUsaMU

[J CpenHee KonmuecTBO NOHWKEHWI B rof,

Pwuc. 21. Yncno aHen ¢ ypoBHEM BOAbl HUDKE OTMETKM
N + 118,90 M 1 cpefHee KONMMYEeCTBO TaKNX MOHMXEHUI 3a

npoekT

KaXKabli rof, Koraa OHW MPOUCXOAUIN.

Cnegys pekomeHpauuaMm  perynmpoBaHus
ypoBeHb Bogbl B 2000-bie rogbl B nepuog 01.08.—
31.08. cTpemunucb nogaepxvBaTb Bbille OTMETKM
anoeKT + 118,90 M. YpoBeHb BOAbl HWXe 3TOM
rpaHuubl onyckancs Tonbko B 2003 rogy. OTa uenb,
crnepoBaTernbHO, Takke Oblna ycnewHo OOCTUrHyTa.
Ocagkn B mae-aBrycte netom B 2000-bie rogbl
B TeYeHMe WwecTun net 6binm obuneHee, Yem cpegHee 3a
OECSTb NET, YTO YaCTUYHO OOBACHSET MNONOXUTENBHOE
n3meHeHuve. Llenn noHmxeHnsi ypoBHS BOAbI B NETHUN
nepuog B 2000-ble rogbl yoanocb OOCTUTHYTb He
B KaXXabli rog: ABa roga Obinv TaknuMu, Koraa ypoBeHb
BOAbl MOAHUMArCs Ha MNPOTSXKEeHUU Bcero neta.
B 2000-ble rogpl 6b1n pag neT ¢ MHOroOBOAHbIM N1ETOM,
YTO YCMOXHUIO OOCTVXKEHUE LIENU MOHWXKaoLerocs
TpeH4a ypoBHS BOAbI.



XapakTep N3aMeHeHUN YPOBHSA
BoAbl o3epa MHapu B cpaBHeHUU C
Apyrmmu osépamu

Mo nnowagn o3epo VHapu Ha BTOpOM MecTe u3
BCEX 3aperynupoBaHHbiX 03€p PuHnaHamum. Mo gsym
nokasaTensiM o3epo ViHapu cpaBHMBaNOCh C AEBSATbLIO
OpyrMMu o3épamu, Mo nrowagn cambiMu KpynHbIMU
B ®uHNSHAMK, U C JecaTblo cambiMyu BonblIMMK
HesaperynnpoBaHHbIMU CpegaHue
3HaAYeHUs OpYyrMx 03Ep paccyUTaHbl MO YPOBHAM
Boabl 3a nepuog 1980-2008 rr. PaccmaTtpuBaemble
rnokasatenu — 3TO BenMYMHA 3UMHEro MOHMXKEHUS

03épamu.

(m) oT AaTbl 06pa3oBaHMsA NEeAsHOro NOKPOoBa A0 ero
TasiHMS, @ TaKkKe BbICOTA BECEHHero nasogka (M) no
CPaBHEHWIO CO CPEAHVM YPOBHEM MEepPMOoAa OTKPbITON
BOAbI.

31MHee NOHWKXEHWE OT AHSA CTaHOBMNEHWs 00 AHA cxoda Nbaa, M

CpeaHee 3HavyeHWe 3UMHEro MOHWXKEHWUS BOAbl
03epa ViHapu no BenuuuHe Ha TpPeTbeM MecTe cpeau
apyrux o3ép (puc. 22). Camoe cunbHOe NOHWXKEHUE
npouvcxogut B o3épax Kemwusapsu n Oynyspsu. U3
He3aperynmpoBaHHbIX 03€P HaMbOMbLLEE MOHKEHNE
Habntogaetcs B o3epe [NnenuHeH.

BenuynHa BeceHHero naBoAdka oOueHMBanachb
B CPaBHEHMN C MeanaHoW nepmoga OTKPbITOW BOAbI
(puc. 23). B ypoBHe Boapbl 03epa VHapu He Kaxabin
rog Obin 3aMeTeH YETKUMA NWK BECEHHEero naBoAKa,
YpOBEHb BOAbl HE W3MEHSNCHA UMM MNoBblILAsCA
B NneTHMM nepuog (cm. puc. 14.). BenuumHa BeceHHero
naBofKa B CpaBHEHUW C MeanaHov nepmoaa OTKPbITOM
BOObI NPOAOIDKMTENbHOE BpeMs Obina HeraTvBHOW,
WNy ypoBeHb BOAbl B MEpMOA OTKPbITON BOAbl Obin
Bbllle MNWKa BeCeHHero nasogka. To Xe camoe
Habntoganock B 03épax Oynyspsu 1 Hacuspsw.
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1 Puc. 22. CpegHee 3HaveHne
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Ha ocHoBe BbilwensnoxeHHoro osepo WHapwu
[OOBOJIBHO CUITbHO 3aperynMpoBaHO MO CPaBHEHMUIO
C Opyrummn osépamu. Bcé xe BnusaHne 3umHero
NMOHWXEHUSI YPOBHSI BOAbI
3aBUCUT OT MNPOAYKTUBHOW nnowagu,
B 6onbLuen yactm o3epa MHapu 6onbLue, 4em B Apyrnx
03épax. C Apyroil CTOPOHbI, 13-3a PaCrOfIOXKeHUs

B NPUGPExXHON 30He
KoTopast

BOOOEMA Ha CeBepe U €ero OonuroTpogHocTK,
BO3MOXHO, HEraTMBHOE BIUSIHWE pPErynnpoBaHus
Ha BOAHYK 3KOCUCTEMY MPOSIBIISIETCA CUMbHEE, YEM
B Oonee HXXHbIX MPOAYKTUBHbIX 03€pax.

Obo0bLweHne

Ha ocHOBaHWM aHanu3a MOXHO 3aKMunTb, 4YTO
B YpoBHAX BoAbl o3epa WHapu B 2000-ble rogbl
NPOU3OLLNN TOMbKO HE3HAYUTENbHbIE U3MEHEHUS MO
cpaBHeHuto ¢ 1960-1999 rr. 3T namMeHeHns Bbinu
NOMNOXUTENbHBIMU ANSA 3KOMOMMN U pekpeaunoHHOro
O6o6weHne
N3MeHeHMI NokasaTenen NnpeacTaBneHo B Tabnuua 4.

MCcnonb30BaHUA. Ka4eCTBEHHbIX

Camoe nMonoXxutenbHoe W3MeHeHne — 3TO
COXpaHeHVe YypOBHSA BOAbl NETOM Ha yaobHoM Ans
peKkpeaLmoHHOro ncnonb3oBaHns yposHe. C gpyron
CTOPOHbI YMeHbLUeHne KonebaHui ypoBHS BOAbl 3a
NPOOOIKUTENbHbLIA Nepuon BPEMEHM BbI3biBaOT
Cy>XeHue nosica npomspactaHus rernouToB. Takum
006pa3om, OTHOCMTENBHO CTabMIBbHOCTUN YPOBHSA BOAbI
CYLLECTBYET NPOTMBOPEYNE MEXOY PEKPEALIMOHHBIMN
N 3KONMOrMYECKMMU LENAMMU.

PekomeHngaumm wnccnepoBaTenbCkoro MNpoekTa
WMHapw, kacatoLimecs ypoBHS BOAbl, BbINOMHANUCH HE B
nonHon mepe. Cnyvan npeBbILLEHNA OTMETKM anoeKT
119,35 M 1 NOHWKEHWIN YPOBHS HIXKE anoeKT + 118,90 m
HECKOSbKO YMEHbLUMNCH, HO TPEHA U3BMEHEHUST YPOBHS
netom nocne nuka nasogka B 2000-ble rogbl He Obin
YETKO MOHWXKAKLWMMCSH, B HEKOTOpble rodbl YPOBEHb
npogoskan noBbIWaTbCA [0  aBrycra-ceHTsops.
[MpUYMHBI 3TOrO HE TOMBKO B PEXMME PerynmpoBaHus,
HO 1 B MMAPONOrMYECKNX YCIOBUSIX paccMaTpyBaemMoro
nepuoga. B 2000-bie rogbl BnaxHoe neto psga nert
YCINOXHWMO JOCTUXKEHNE MOHMXKAOLLErocs Tpenaa.

Tabnuua 4. O606LeHMe pe3ynbTaToB aHanM3a nokasatenei. MiameHeHne 3HadeHuii nokasatens B nepuog 2000—2009 rr.

B CpaBHeHWM ¢ pedpepeHTHbIM neprnogomM 1960—-1999 rr.

OueHKa BO3MOXHOIo
W3meHeHue B cpaBHEHUM C

MapameTpbl Ne | HasBaHue nokasaTtens BIUSIHUA Ha 3KOJIOTUIO U
pedepeHTHbIM Nepuoaom L
Mcnonb3oBaHue BoAoEMa
O6uwume BenuyvHa 3vuMHero noHwkeHus (B nepvos .
1 Bes nameHeHun Het BnusHus
napameTpbl OT CTaHOBMEHMS A0 cxoda Nnbaa) (M)

2 115.07. (M) 1 MMHUMAnbHBIA YPOBEHb
01.08.-31.08. (m)

MakcumanbHbiv yposeHb BoAdbl 01.06.—

be3 nameHeHuin Het BnusiHua

YacTb NpoayKTUBHOM 30HbI,
mgpoakonorus 3 poay

HeborbLuoe nonoxutensHoe
HemHoro ymeHbLIMnach

ncnblThiBatoLLasn aasneHue noaa (%) BNUSHNE
. HeborbLuoe nonoxutensHoe
4 | HuwkHsa rpaHnua 3amep3atolLieii 3oHb! (M) | HeMHoro ymeHblumnnach BISHUIE

YacTb NpoayKTUBHOW 30HbI,
5 | ucnbiTbiBaloLLasi HEraTUBHOE
Bosgevctane (Wmax—\Wmin) (%)

HebonbLuoe nonoxutensHoe

HewmHoro yMeHbLuunacb
BnnaHne

YpoBeHb, npeBbiaembii 10 % oTMeTok

nepuog 21.6.-31.10. (cyTku)

6 _ Be3 nsmeHeHum Het BnusHus
3a BeretaumoHHbln nepmog 01.06.—30.09.
YpoBeHb, NpeBbIaeMbivi 75 % OTMETOK .
7 _ Be3 nsmeHeHum Het BnusHus
3a BeretaumoHHbln nepmog 01.06.—30.09.
Yucno gHen B roay, korga ypoBeHb BOAbI HebonbLuoe nonoxutensHoe
Oposus 8 A Ay, Korna yp A HemHoro ymeHbLUMnoch
npesbiwaet 119,35 m (cyTkn) BMUsiHVEe
[Hu ¢ yooGHbIM A4St UICNOSb30BaHUS
PekpeaunoHHoe HebonbLuoe nonoxurensHoe
9 | o3epa ypoBHeM Bogpl (119,00-119,30 m) | HemHoro yBenuuunuce
1CMonb30BaHve o BMUsiHME
B nepuog 21.06.—31.10. (%)
Yucno gHen ¢ ypoeHem Bogbl 118,90 m 3a HebonbLuoe nonoxutensHoe
10 HemHoro ymeHbLIMnocs

BnnsHne




[pyrne nokasartenu, cBsi3aHHble C perynmpoBaHUeM

AHHykKa lNypo-TaxBaHanHeH, FOxa-lNeTpu KamapsinHeH, Pucto Jlamnena

Apo3usa 6eperoB n Ux 3awmTa

OTHOCcAWMNCA K BOMPOCY KOMMEHCALWOHHOMN
OEesTENbHOCTU, CBA3AHHOW C perynupoBaHuem, y4eT
3alMIWEHHBIX OeperoBbIX y4acTKOB MNpOBOAUTCSA
Ha o3epe VHapum n peke VBanonoku ¢ 1966 roga.
YkpenneHue 6eperos ocyLLEeCTBNEHO Ha pacCTOSHWK
41 809 m pgo 2009 roga. 3710 cocTtaenseTr 1,25 %
6eperoson nuHum osepa Wuapu (3 310 km) n okono
38 %
Geperosovi NuHUK pekn ViBanonoku (78 km).

B 1966—-1999 rr. ykpennsnocb B cpegHem 870 m
bepera B rog, a B 2000-ble rogbl - 1 520 M B rog, 3a
ncknoveHnem 2007 n 2009 rogos (puc. 24). Ha 06bém

NOABEPXKEHHOW BIUSIHUIO PErynMpoBaHus

npoBeaEéHHbIX paboT Mo 3alumTe Geperos MoBNUANN,
npexae BCero, BO3MOXHOCTU (PUHAHCUPOBAHUS.
nepBylo ouepeb

pacnonoXxeHnem obbekTa. Mo nraHy BC€ HaMe4YeHHbIe

Pacxogbl obycrnoBneHbl B

paboTbl Mo yKpenneHuto GeperoB [OMKHbI ObITb
oo 2015
(hVHaHCMPOBaHWSA Ha HACTOSILLIEM YPOBHE.

BbIMOSTHEHbI roga npu coxpaHeHuu

Ha pucyHke 25 npegcraBneHbl 3amepeHHble B 1990—
2005 rr. cnyyan 3po3vn Geperos 1 BbiNIa4YeHHbIe Mo
HMM komneHcauun. ObpyLieHne GeperoB 1 BeinnaTa
KOoMMeHcaumi No HUM ymeHbLwmnmck B 2000-bie rogbl,
npexage Bcero,

yTto obObAcHAeTcH, NpoBeaAEHHOMN

3awwmTa beperos, M
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B 3auwmrta Geperos
= B cpegHeM 1966-1999 rr.

Puc. 24. YkpenneHue 6eperos o3epa VHapu u peku MBanonoku
B cpeaHeM 3a nepwog 1966—1999 rr. u B 2000-ble rogbl.

paHee 3aWwuTo Hauboriee YyYBCTBUTENbHbIX
K 9p03mmn B6eperoBbix y4acTKOB. Yny4lleHue cutyauum
obbscHsAeTCs, oveBnaHo, cobntogeHmem B 2000-bie
rofbl pekoMeHaaLummn n3beraTb Bbi3biBaOLLENO 3P0O3UNI0
npesblweHns oTmeTkn N + 119,35 m.

B paccmatprBaembin nepvod perynsipHble AaHHble,
HeobxoouMMble AN cTaTucTMdeckol obpaboTkuy,
OTCYTCTBYIOT, ¥ MO3TOMY HEBO3MOXHO NpoaHann3npoBaTb
pasbpoc
nokasartensam. MameHeHus nokasatenen B 2000-bie roabl
MO CPaBHEHMIO C MPeabIAyLLIM NeproaoM NpeacTaBneHb!
B npoLeHTax (Tabnumua 5).

Mo pesynbTaTtam aHanusa nnowaan yKpenmeHHbIX
beperoB 3HaunMTenbHO yBenmunnuce B 2000-bie roabl,
Torga Kak cnyyau pasmbiBa 6eperoB v KOnMM4ecTBo
KOMMNEeHCaunn  yMeHbLUUNUCH.
YMeHblUeHne 3po3nnm 0OeperoB MOXHO cyYMTaTb

npoekT

pesynbraTtoB no KOMMNeHCaunOHHbIM

BbINJTa4€HHbIX

MOMOXMWTENbHLIM C TOYKM 3PEHUS IKONOTMYECKNX
YCMOBWIA N peKpeaLroHHOro MCMNomnb30BaHus o3epa.
910 cTabunuanpyeTt NpMOPEXHY 30HY U yrnyywaeT
BO3MOXHOCTW peKpeaLMoOHHOro UCNosib30BaHNA
o3epa. C gpyron CTOpoHbl Geper, KOTOpbIN BbIMMSANT
HEeecTeCTBEHHO, MOXHO

BOCNpUHUMATb KakK

HapyLleHne Naunnumu «KHETPOHYTON NPUPOAbI».

O6pyLwmBLUMiics Beper, M2, KoMMNeHcauus, €
30 000

25000

20 000 1+
15 000 1+

10 000 1
500011

0990 1995

E O6pyLumBLUMiics Beper

2000 2005

O komneHcauusa

Puc. 25. B 1990-2005 rr. namepeHHas nrnowafb ononsaHus
6eperoB (M?) 1 Ha OCHOBaHWM 3TOrO BbiMnaYyeHHast
KomneHcauus (€).

Tabnuua 5. O6o6LLeHVe nokasaTenen, kacatLmnxcst 3po3nmn 6eperos 1 UX 3awuTbl. I3MeHeHre 3Ha4eHun nokasaTens B nepros
2000-2009 rr. B cpaBHeHUM ¢ pedbepeHTHbIM neprogom 1960—1999 rr.

W3meHeHne B cpaBHEHUU

b c pedpepeHTHbLIM Nepuoaom

Mokaszatenb

OueHKa BO3MOXXHOTO BIUSIHUA Ha 3KOJIOTUIO U
ncnonb3oBaHMe BoAoéma

1 | YkpenneHue Gepera (M) | YBENNYNIOChb O4EHb CUITBHO

O6bEM 00pyLLEHNI: B HEKOTOPOI CTENEHN MOMOXUTENBHOE

Jlangwadt: HemHoro otpuuarensHoe

2 | O6pyweHwue 6epera (M?) | YMEHbLUMNOCH 3HAYUTENBHO

B HekoTOpol cTeneHn nonoxuTenbHoe

YMEHbLUNAOCH 3HAYNTENBHO

3 | KomneHcauus (€)

HeT BnnsHua
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5. BuoreHHasa Harpyska 1 kKa4ecTBO BObl

AHHykKa lNypo-TaxBaHanHeH

Matepwnan n metogbl

Mcnonb3oBaHbl JaHHble MO TOYEYHOW Harpyske u3
6a3bl gaHHbIX NO KOHTponto 3arpsisHeHus (VAHTI),
nogaepxmnsaeMon LIeHTpoM oOKpyxatowen cpeabl
PuHNAaHann. TpeHAbl NOKanbHOro 3arpA3HeHust
oTcnexuBatotcs ¢ 1991 roga, coBpeMeHHasi Tove4yHast
Harpysku paccumtaHna kak cpegHee 3a 2000—-2009 rr.
PaccpenoToyeHHas Harpy3ka NnoacHMTaHa ¢ NoMOLLbHO
cuctembl VEPS, paspabotaHHon LieHTpom okpy»KatoLLen
cpeabl OuHnaHamm. Cuctema oOueHMBaET OTAENbHO
Harpysky OT CenbCKOro Xo3s1McTBa, JIeCHOro X03AnCcTBa,
€CTEeCTBEHHOrO  BbIlenavymMBaHus, aTtMocdepHbIX
BbINaZeHWI, paccpedoTOMEHHOro paccefieHnst B T. M.
Ha OCHOBe Mnowafent 3eMenbHbIX YYacTKOB, 3aHATbIX
onpeaenéHHbIMM BUAaMn AeATENbHOCTU Ha N3ydYaemon
Tepputopun. CoBpeMeHHass paccpeaoTodeHHast
Harpy3ka Ha Bcew TeppuTopum OacceilHa peka
[Ma3 paccuntaHa kak cpegHee 3a 2000-2007 rr.
CpepoHerogoBasi Harpyska ©OwuoreHoB Ha 03epo
MHapu B 2000-ble rogpl paccyumTaHa Ha OCHOBaHWMU
BbILLEYNOMSHYTbIX TOYEYHOM W paccpPemoTOHEHHOWN
Harpysku, a Takke oO6bEMOB OMOreHoB, MPUBHOCUMMbIX
Brnagarowmmm B o3epo VHapu pekamn B 20002008 rr.

OueHka kavecTBa Boabl 03epa MHapu npoBoaunace
Ha OCHOBaHWW pe3ynbTaToB  MHOrOMeTHero
MOHUTOpUMHra Ha noctax MyyTyaHeyoHo, Hyopacenks
n Bacukkacenks. Wcnonb3oBaHbl AaHHble MO
KayecTBy BOAbl W3 WH(OPMALMOHHOW CUCTEMBI
noBepxHocTHbIXx Bog (Pivet). Ona oueHkn 6bino
BbIOpaHO LIeCTb MokasaTenen kavectBa BoAbl, a
Takxe HacbllLeHne BOAbl KNCITOPOAOM B NPWAOHHOM
cnoe (%) v Temnepartypa no HabnwogarernbHoMy
nocty Bacukkacenks (Tabnuvua 6). PaccmaTtprBaembiii
nepuog - 1980-2009 rr.

Onsa ctatuctnyeckon obpaboTkn mMaTepuana no
Kaxkgomy rogy Obinu paccumTaHbl cpeaHeMecsYHble
Kaxgoro TpeHabl
OLEeHMBan1cb No Kaxaomy HabnogaternbHOMY MocTy

3HaYeHus nokasaTens.
1 No KaxaoMmy nokasarento Tectom Seasonal Kendall,
KOTOPbIV NPUHMMAaET BO BHUMaAHWE BNUSIHUE BPEMEHMN
rofga Ha ka4yecTBo BoAbl. [INs oKkoOHYaTENbHOWM OLIEHKN
matepuan Obin ynpoweéH A0 cpeaHux 3a rog u 3a
10 nmeT 3HayeHUM MO Kakgomy HabntogaTternbHOMY
MOCTY 1 MO KaXaAoMy nokasarerto.

Tabnuua 6. HabntogaTtenbHble NOCThI U NoKasaTenu KadecTBa BoAbl, MCMOMb30BaHHbIE B OLIEHKE U3MEHEHWIA.

Ha6nropatenbHbIN nocTt Mor:::::nra Fny6uHa (m) S;gﬁr;:::’;‘me AT
MyyTyaHByoHO 1974 22 2006, 2007, 2009 (LiBeTHocTb, KHC)
Hyopacenks 1979 30 2000-2003 (Bce), 2004,2005 (xnopodwnn a)
BacukaHcenks 1965 95

MokasaTenb EpunHuua Fmy6uHa |lMpumeyaHus

[po3payHocTb m

LiBeTHOCTB mg Pt/ 1-5m

O6wwmin hocgop pg/l 1-5m

O6wwui asor pg/l 1-5m

Xnopodunn a pg/l 0-5m

KHC mmol/I 1-5m

(e KGR % 1 m Bblle gHa | BacukaHcenks

Kucnopogom

Temnepatypa °C 1 ™ Bblwe AHa | BacukaHcenks
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PeayneraThl

BuoreHHas Harpy3ka

bonbwasa yactb pacy€THbIX OOBLEMOB COEOUHEHUN
docopa 1 asota B BogoéEMbl baccenHa peku a3
nonagaetr MyTéM €CTECTBEHHOrO BbilenadynBaHns
N B BMAe atmocdepHbixX BbinageHui. Tonbko 8,5 %
Harpy3ku obLero poccopa n 4,5 % Harpysku obLero
as3oTa HOCUT aHTponoreHHbIn xapaktep. OCHOBHbLIMM
aHTPOMNOreHHOro  paccesiHHOro
3arps3HEHNs  SABMSAKTCA CEeNbCKoe U NecHoe

MCTOYHUKaMU

X035MCTBO, PacCCPenoTOYEHHOE pacceneHme.
Harpysky oOkasblBaloT
COOPYXXEHUS1 U CTaHUMK pblbopasBeneHus. ToueuHoe
docdopHoe 3arpsi3HeHne 3aMeTHO YMEHbLUUIOCh
co cpeauHbl 1990-biXx rogoB M3-3a YMEHbLUEHUS
pbibopasBeneHusi, 3hPEKTUBHOIO MCMONb30BaHUSA
KOpPMOB,

TO‘-Ie‘-IHle OYUCTHbIE

MOEPHM3AUUN OYUCTHBLIX COOPYXKEHMUN

doccopHas Harpyska, Kr/r (roa)

N NOBbILWEHNSA 3PMEKTUBHOCTN OYUCTKU CTOYHbIX
Bog (puc. 26). Torgaa kak a3oTHOe 3arpsi3HeHue ns-
3a yBENWYEHWst Yucra nonb3oBaTenen OYUCTHLIMU
COOpY>XeHUAMM, pocTa TYPUCTUYECKOro LeHTpa
Caapucenks (puc. 27). A30T aKTMBHO He yaansetcs
NMPY OYUCTKE CTOYHbIX BOA HA 3TUX OYMCTHbIX
COOPYXEHUSX.
3HaunTenbHas 4YacTb OMOreHHbIX BeLecTB
noctynaer B 03epo WHapu C nNpuUTOKOM BOAbl
pek Veanoinoku u WyyTyaHiioku, B pesynsrate
€CTEeCTBEHHOro BblIlLenaymBaHus U aTtMocdepHbIX
BblNageHnn. ToyeyHas u paccpefoTodeHHas Harpyska
aHTPOMOreHHOro XapakTepa COCTaBnsAloT TOMbKO
5,1 % Harpy3sku obwero docdopa un 3,8 % Harpysku

obuero asora.
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Puc. 26. lameHeHnst ToueyHom

Harpysku obLero cocdopa B
1991-2009 rr.
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A30THas Harpyska, Kr/r (rof)

—— cpegHee 3a 1991-1999 rr.
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Puc. 27. NlameHeHnsi ToueyHom
Harpy3ku obuero a3ota B 1991—
2009 rr.
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KauyecTtBO BOAbI

B nepvog oTKpbITON BOAbI CpeAHMe nokasaTtenu
NpPoO3payHoCTM BOAbl Ha nocTax MyyTyaHBYoHO -
4,5 m, Hyopacenksa - 3,9 m, Bacukkacenksa - 7,2 m
3a 1980-1999 rr. (puc. 28). Mo aTomy nokasaTento
He HabnwgaeTcsas CTaTUCTUYECKM 3HAYUMbIX
W3MEHEeHUN HW Ha OAHOM U3 MOCTOB 3a BeCb
paccmaTpuBaemblii nepuog (1980-2009 rr.).

LiBeTHoCTb Boabl Ha nocty Hyopacenks B 2000-ble
rogbl HECKONbKO BbIlwe, Yem B nepuog 1980-1999 rr.
(pwnc. 29), H1M Ha OQHOM M3 MOCTOB HE NPOCHEXNBAETCS
CTaTUCTUYECKM 3HAYMMOro TpeHga 3a BeCb
paccmarpuBaeMblii NEPUOA.

B koHueHTpaumax obuwero gocdopa (puc. 30),
obwero asota M xnopodgunna a Ha nocTty
Bacukkacenks
TpeHg (Tect Seasonal Kendal, p <= 0,05), HO Ha
Opyrux HabnwogaTenbHbiX NOCTax M3MEHEHUN He
3ameTHo. B 2000-ble roabl Ha noctax MyyTyaHsyoHo
n Hyopacenka cpegHue 3HadeHus no obuwemy
docdopy ObiNM HECKONbKO BbIlLe, YEM cpegHue
3Ha4yeHus 3a BECb paccMmaTtpuBaemblii nepuog (puc.
31). CpegHue KOHUeEHTpauum obuero asota Ha
nocty Hyopacenks Oblnn HECKONMbKO Bbille, a Ha
nocty Bacukkacenks Heckornbko Huke B 2000-ble
rogbl, Yem 3a BeCb paccmaTpuBaeMbll nepuog
(puc. 32). CpegHsas kOHUeHTpauua xnopodwunna

HabnogaeTca MnoHWXKawwmumnca

[Mpo3payHocTb, M
12,0

10,0

8,0 ] b

6,0

“ 1]

il

4,04~

2,04-

0+

2000-  2005-
2009 2009

[ Vasikkaselka

1980-
1999 1989 1999

1980- 1990-

[] Juutuanvuono  [] Nuoraselka

Pwuc. 28. Npo3payHocTb (M) B epmnog oTKPbITON BOAbI HA
HabnogaTtensHbix noctax WyyTyaneyoHo, Hyopacenks u
BacukaHcenks B pa3Hble nepuofbl BpemeHu. Boicota ctonbua
— cpefjHee 3Ha4yeHWe nokasaTtens, a oTpe3oK — Auana3oH ero
M3MEHeHUs 3a paccmaTpuBaembli nepuon. PecbepeHTHbIN
nepuoa 1 nepuop nocrneaHux Nt net — ctonbubl ceporo
ugeTa.
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a B 2000-bie rogbl
paccmaTtpuBaeMblvi Nepuoa kak Ha Hyopacenks, Tak
n Ha Bacukkacenksa (puc. 33).

Mcnonb3yembin ana onpegeneHua 6GydepHon
cnocobHocTH CUCTEMbl  MoOKasaTenb
KUcrnoTtoHenTpanuaywwen cnocobHoctn, KHC
(ANC) nokasbiBaeT MoOBbIWAKOWMIACA TpeHI Mo
BCEM TpéM HabniogatenbHblM MOCTaM, Takoe Xe
n3amMeHeHve 3ameTHO U no 10-neTHMM nepuogam
(puc. 34). Ha HabntogaTensHom nocty MyyTyaHByoHo
BuaMmMoe noHmxkeHne KHC cBsA3aHO, o4eBUAHO,
C peakocTbio HabntoageHui. MNocne BecHbl 2005 roga
BCe npobbl oTbupannck netom, korga HabnwogarTes
MUHUManbHble 3HadeHus KHC.

OueHka M3MEeHEHWN KUCMOPOAHOro pexuma u
TemnepaTypblBNPUAOHHOM crioe BoAbl (HaBbicoTe 1 M)
AaHa no HabnogeHnsM B rnybOKOBOAHOM BNaaunHe
Bacukkacenksi, KoTopble MPOBOAMNCH, Ha4dMHas
c 1975 ropga. JaHHble gpyrux HabniogatenbHbIX
NMOCTOB OKa3anuCb HENpueMmeMbIMU OIS OLEHKN.
KucnopogHblil  pexum, Habnogaembli paHHen
BECHOW B MpuUOOHHOM crioe Boabl Bacukkacenks,
(puc. 35).
KWCIOpOAOM yMeHblunnace B cpegHem Ha 1,11 %
B rog (Tect Seasonal Kendall, p = 0,0004).
Bmecte ¢ Tem, Temnepatypa B NpUOOHHOM Crioe
noebicunack Ha 0,04 °C B rog (Tect Seasonal Ken-
dal, p = 0,0003).

MeHblle,YeM 3a BecCb

BOOHOM

yxyaowmncsa CteneHb HacblWeHnd

LiBeTHoCTb, Pt Mr/n
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Pwuc. 29. CpegHee 3HaveHWe LBETHOCTU BOAbI Ha
HabnioaaTensHbIx noctax WyyTyaHsyoHo, Hyopacenksa u
BacukaHcenks B pa3Hble nepuofbl BpemeHu. BoicoTta ctonbua
— cpegHee 3HaveHue nokasaTernsi, a OTPe30oK — AnanasoH ero
M3MEHeHUs 3a paccmaTpuBaemblvi nepuon. PecbepeHTHbIN
nepuoa 1 nepuog nNocrnegHux NSt neT — cTonbubl ceporo
uBeTa.
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Pwuc. 30. KoHueHTpauusi obero doccopa B NOBEPXHOCTHOM
croe Bofpbl Ha HabroaaTenbHbIX nocTax MyyTyaHsyoHo,
Hyopacenksa n BacukaHcenks B 1980—2009 rr. Ha nocty
Bacukkacenks KOHLEeHTpaLust ymeHbLUMnack B CpeaHeM Ha
0,04 mkr/n B rog (Tect Seasonal Kendal, p = 0,05).

O6wwit boccop, MKr/n
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Puc. 31. CpeaHsist koHUeHTpauus obLiero pocdopa Ha
HabrioaatenbHbIx noctax MyyTyaneyoHo, Hyopacenks n
BacwikaHcernks B pa3Hble nepvioabl BpemeHu. Beicota ctonbua

— cpenHee 3HaYeHue nokasarernsi, a OTPe30K — AManasoH ero
M3MEHEHWNS 3a paccMaTpuBaeMbivi nepuog. PedbepeHTHbIN
nepvoz 1 Nepuof, NocreaHyx NsTu net — cronbubl ceporo LgeTa.
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Puc. 32. CpeaHsisi KOHLEHTpaumsi obLLero asoTa Ha
HabroaaTenbHbIx noctax MyytyaHeyoHo, Hyopacenks
BacukaHcenks B pa3Hble nepvofbl BpemeHu. Beicota ctonbua

— cpefHee 3HayeHue nokasaTens, a OTPe3oK — AnanasoH ero
N3MeHeHUs 3a paccmaTpmBaeMbin nepuogd. PedbepeHTHbIn
riepviog 1 nepuog NocnegHux NaTv net — cTonbubl ceporo LBeTa.

Xnopodwunn a, MKr/n
4,5
4,0
3,5
3,0
2,5 -
2,0
1,51~
1,01
0,5+
0,0~

1980-
1999 1989 1999

1980- 1990- 2000- 2005-

2009 2009

[J Juutuanvuono [] Nuoraselka [ Vasikkaselka

Puc. 33. CpegHsisi KOHLEHTpauus xnopodunna a Ha
HabroaaTenbHbIx noctax MyytyaHsyoHo, Hyopacenks v
BacukaHcenks B pasHble nepnogbl BpemeHu. Beicota ctonbua

— cpefHee 3HayeHue nokasaTens, a OTPe30K — ANana3oH ero
N3MeHeHUs 3a paccmaTpmBaeMblin nepuogd. PedbepeHTHbIN
nepvioa 1 nepuoz NocnegHux NaTv net — ctonbubl ceporo LBeTa.
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Puc. 34. CpegHee 3HaveHue nokasartensi
KMCNOTOHENTpanuayLLen cnocobHocTM Ha HabnaaTenbHbIX
noctax WyyTtyaHeyoHo, Hyopacenks n BacukaHcenks B pasHble
nepuoabl BpEMEHN.

CTeneHb HacbILeHUst kncnopozaom, %
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Maprt-anpensb

Puc. 35. CTeneHb HacCbILLEHWUSI KUCIIOPOAOM B ryOuHHOM
BnaguHe Bacuvkkacenks (Ha BeicoTe 1 M OTO AHa) B mapTe-
anpene u B asrycte B 1975-2009 rr.
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O600LwweHne

MopaBnsawwaa 4Yacte obwero ©OuoreHHoro
3arpsisHeHMss B 03epo WHapm noctynaet no
BragatoLLMM B HEro pekam BCNeACTBUE eCTECTBEHHOIO
BbiLLeNnavyMBaHusa, a Takke B BUAE aTMOCHEpPHbIX
BbinageHun. Tonbko okono 5 % Harpysku obuiero
docdopa u 3,8 % Harpysku obuiero asota HocAT
aHTPOMOreHHbIN XapakTtep. ToyeyHas occopHas
Harpyska 3ameTHO yMeHblwunacb B 2000-bie
rogbl, TOrga Kak as3oTHas Harpyska ysenuyunach.
YBenuyeHne  a30THOM Harpyskm  cBsi3aHoO
C YBENMMYEHMEM 4ucna nosfb3oBaTener OYUCTHbIX
COOPY>XEHUN, POCTOM TYPUCTUYECKOrO LieHTpa
Caapucenkda. bonbline M3MEHEHUs B TOYEYHOM
Harpy3ke B 2000-ble rogbl NpakTU4eCKn He oKasanu
BMMSIHNSA Ha COCTOSIHME 03epa, TaK Kak 4ornsi TOHEYHON
Harpysku B obLien Harpy3ke npegensHo mana.

Camble 3aMeTHble M3MEHEHUs1 B KadyecTBe 03epa
MHapn 3a 40 ner — 370 NOBbIWAKWNACA TPEHA
nokasartensi KUCIOTOHENTPanuayroLLen cnocobHoOCTH m
HeBOonbLLOE YMEHbLLIEHME KOHLEHTPaLMI xrnopodunna
a. K Tomy xe cyliecTBeHHbIM U3MEHEHMEM SIBNSAETCS
yXyOLeHe KUCIOPOLHOro pexuma B rmybuHHON
BrnaavHe Bacukkacenks paHHen BECHOM, YTO BO3MOXHO
CBS13aHO C MOTENSIEHNEM HWDKHErO Criosi Bodbl 3UMOMN.
mybuHHas BnaguHa Bacukkacenks Hebonblias no
BEMWYMHE, NO3TOMY YXyALIEeHWE B HEW KUCIOPOLHOro
pexuma BeCHOW He MMeeT 60MbLLIOrO 3HaYeHMS C TOUKK
3peHns COCTOSAHUS BCero o3epa. B Bacukkacenks Takke
obLme KOHUEHTpauum BGMOreHOB YMEHBLUMIUCH, YTO
FOBOPUT O HEKOTOPOM YBEMMYEHMN ONTUTOTPOGHOCTH.

B Tabnuua 7 npegcrtasneHo o6o06LieHne TpeHaoB
rnokasaTternen 3arpsi3HeHus 1 KayecTBa BoAbl, @ Takke
B 2000-ble rogbl HabngaeMbIX U3SMEHEHUI.
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Tabnuua 7. ObobLleHVe nokasaTtenen Harpy3ku 1 kayecTsa BoAbl. Ha NpoTsxeHWn Bcero paccmarprMBaeMoro nepuoaa
Habnogaembli TpeHa, (1980—2009 rr.) Ha ocHoBaHuKM TecTa Seasonal Kendall. MameHeHns 2000-bix roqoB No cpaBHEHUIO
¢ pedepeHTHbIM nepuogom (1980-1999 rr.). B Tabnuue Ha ocHoBaHUM TPEHAO0B Ha TPEX HabnoaaTenbHbIX NOCTax TaKkke
npeacTaeneHo obLyee npovcxoasiuee B 03epe N3MEHeHWe 1 ero BAMSHME Ha COCTOSIHWE U MCMOMNb30BaHWe BOJOEMA.

M:'.zl\aslaeﬂue OLieHKa BO3MOXHOIO
o B -ble BNUAHUA Ha
Ne |MokasaTtenb Eggjro,qa'renbubm Igs:ﬂ:acero ggﬁ"i:?é'?&i. rofbl BO BCEM | COCTOsIHWE U
o3sepe UHapu | ucnonb3oBaHue
B cpefHeM BOAOEMA
ToyeyHas Harpyska HebonbLioe
- YMmeHbLumnacb YMmeHbLuMnach
1 | obwero coccopa MoHmxatoLmniics TpeH NonoXuTernbHoe
LG AT t PEHA | bueHb cumbHo 04eHb CUMbHO
(kr/r) BNusHNe
TodeuHas Harpyaka YBenuuunach o4eHb | YBenuyunach Hzaiis
2 MoBbILaOWMIACS TPEH, oTpuuaTensHoe
obLero asota (Kr/r) w PEHA | chinbHo O4Y€eHb CUMBHO puL
BNusiHNE
1 = YMeHbLumnacs
WyyTyaHByoHO Bes nsmeHennn e
3 | lNpospayHocTb (M) | Hyopacenks Be3 nameHeHun Be3 nameHeHun Be3 nsmeHeHun | Het BnusaHus
o YBenuuunacb
BacukaHcenks Bes nsmeHenun "
VlyyTyaHByoHo Bes nameHenun Bes namenexunn
LiBeTHocTb (Pt = YBenuuunacb B -
4 wir/r) Hyopacenks Be3 nameHeHun HEKOTOPOM CTEmeHH Be3 nameHeHun | Het BnusaHus
BacukaHcenks Bes nsmeHenun Be3 nsmeHenun
- . YBenuuunacb
WyyTyaHByoHO Bes nsmeHenun eI
5 CELLL Hyopacernks Be3 nsmeHenun VESTTIITIMEES Be3 namenennnn | Het BnusiHuA
ocop(mkr/n) yopP HEMHOro
_ YMeHbLumnacs B
BacukaHcenks MoHmXatoLMiica TpeHa, HEKOTOPOIA CTENeHM
MyyTyaHByoHO Be3 nameHeHun Bes nsmeHeHun
- - YBenuuunacb .
6 | O6wwi asot(vkr/n) | Hyopacerks Bes nameHeHnn HEMHOTO Be3 namenennn | Het BnusiHuA
- YMeHbLumnacs
BacvikaHcenksi MoHwxatoLmines TpeHs AT I[N
MyyTyaHByoHo Bes nsmeHeHui Bes nsmeHeHui KavectBo BoAIbI:
HebonbLuoe
. YMeHbLumnacs B NONOXUTENbHOE
H KA Be3 nameHenun -
7 Xnopodwunn a YODECE RllELU HEKOTOPOW CTENEHN | YMEHbLUMNAach | BAUSIHUE;
(mKkr/n) HEMHOro NPOAYKTUBHOCTb
y YMEHbLUNIACh pbibbl: HebonbLLoe
BacvikaHcernksi MoHwxatoLwmines TpeHs NEITR) oTpuLaTensHoe
BIVsIHUE
1 2 YBenuuunacs B
WyyTyaHByoHO MoBbiwaWMUNCs TpeH, HEKOTOPOI! CTEnNeHN
VTR IR B YBenuyunace [MonoxuTensHoe
8 | KHC (mmon/n) Hyopacernks MoBblWaLWmncs TpeHa el e | € HEKOTOPOW BMUSIHWE B HEKOTOPOW
P cTeneHu cTenenu
o YBenuuunace o4eHb
BacvikaHcenksi MoBbILwatoLWMiics TPeHA, SIS
BacukaHcenks
CreneHb B YV TR VMeHbLmMnac, | Hedonbiioe
9 | HackllweHus MapT-anpernb MlOHMKAMWMACA TPEHA | "o oTpuLaTenbHoe
) OYeHb CUNBbHO
kmucnopoaom (%) v BNusHne
o MEHbLUMNach
aBryct Bes nsmeHeHuin i e
BacukaHcenks
YBenuunnack HeborbLuoe
. BEnUYunach B M
10 | Temnepatypa (°C) | mapt-anpenb MoBbiwatowmiics Tpewp | Y 2emMnnac B HEKOTOPOI oTpuLaTenbHoe
HekoTOpoi CTeneHn | o BRNSHUE

aBryct

Be3 nameHeHun

Be3 nameHeHun
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6. BooHaa pacTutenbHOCTb

lOxa Punxumsiku n MuHHa Kyonnana

MaTtepwnarnbl u MeToabl

PactutenbHocTb m3yvanacb B 1998 n B 2003 rr.
Ha NSATU HabngaTenbHbIX Nowaakax no BOCbMMU
mMapwpytam u B 2008 rogy no 25 mapwpytam
ocHoBHon 30Hbl (Kuoppala et al., 2008). Bbonee
nogpobHoe onucaHne MEeToAMK W Uu3yyaemblx
00ObEKTOB MpeAcTaBneHo B MpeablayLimx oT4yéTax:
Puro et al., 1999, Ahola et al., 2004, Riihimaki and

Kuoppala 2009. Kpome Toro, cpaBHeHue o3epa ViHapu
C ApYrMMun 03épamm BbIMOSIHEHO C UCMONb30BaHNEM
matepuanoB npoekta CENOREG (Keto et al.,
2008). Bo BHMMaHWe NpMHMManNUCb TOMbKO OaHHbIE
HabnwogeHun o
nNpo6HbIM Nnowagkam (puc. 36). BeibpaHHble WwecTb
napamMeTpoB nepeyncneHsl B Tabnuua 8.

BOCbMU nepBoHa4valibHbIM

PacTtuTtensHocTb

Ocoka 1998

Okcoka pac4éTH. -98
Ocoka 2003 [

Okcoka pacyéTH. -03
Ocoka 2008 [

Okcoka pacyéTH. -08
Xsouy 1998

XBoL, pacyéTH. -98

Xsouy 2003

Puc. 36. CpegHue 3HaveHus
npenernos pacnpocTpaHeHust
pacTUTenbHbIX 30H B rogpl
HabnoaeHui: 1998, 2003 n 2008.

XBoLy pac4éTH. -08

MonywwHwuk kontodecnoposbii 1998
MonywwHuk Kontovecnoposbin 2003 (J_‘_‘_‘_‘_L\
MonywHuk 038pHbIn 1998
MonywwHuk 03épHbii 2003

MpuaoHHble 2008 \ |

Ta6nuua 8. Mokasatenu v rogsl HabrOAEHWI

XBoL pac4étH. -03

Xsouy 2008 \ |

S
118,5 118 17,5 17

119,56 119 116,5

anoeKT M

Ne | HasBaHue nokasatens

Fogbl HabnaeHUn

1 | ny6BuHa pacnpocTpaHeHUsi 30HbI OCOKU (M)

1998, 2003, 2008

[My6uHa pacnpocTpaHeHusi 30Hb! XxBoLua (M)

1998, 2003, 2008

Imy6uHa pacnpocTpaHeHUsl MPUAOHHBIX TMAPOUTOB (M)

1998, 2003, 2008

1998, 2008

KpynHble npuaoHHble rapoduThl

1998, 2008

2
3
4 | YyBCTBUTENbHbIE K U3MEHEHMIO BUAbI
5
6

CTpaternyeckuin aHanmsa

1998, 2008

26



OcokoBble, rmyouHa
pacnpocTpaHeHNA 30Hbl XBOLLEN U
NPUAOHHbIX rMapocuToB

mybuHa pacnpocTpaHeHus
KayecTBe WMHOUKATOPOB BWMAOB W Tpynn pacTeHun
onpegensnace Ha OCHOBaHMU
cobpaHHOro ¢ maplpyToB HabnogeHus. B kaxabiv
rog OMpedensfnuCb BEpPXHWUA U HWKHUWA npegensb
Janee noAcYMTbIBAaNUCb WX
Ons 30H pacTtutenbHOCTU

ncnosnb3yemblXx B

mMaTtepuana,

pacnpocTpaHeHus,
cpedHue 3Ha4vyeHus.
onpeaensnmcb Takke pacHETHbIE BEPXHAS N HUXKHAS
rpaHuLbl B 3aBUCUMOCTU OT YPOBHS BOAbI.

Onsa NOTHOCTU
3amepsanacb LWKWPUHaA 30HbI OCOKM Ha Kaxgomn
npobHON nnowiagke 4epes Kaxpgble MNSATb METPOB
Ha pacctosHum 50 MeTpoB, a Takke npeaenbHas
rnybGuHa pacnpoCcTpaHeHnsi 30HbI OCOKM.

OLeHKM npouspactaHus

YyBcTBUTENMbHbIE K UBMEHEHUSIM
BUAbI U KPYNHbIe NPUAOHHbLbIE
rmapodpuTbl

YyBCTBUTENMbHBLIMX K PErynMpoBaHui0 BOAOEMA
BUAAMU SBNATCA: cuUTHAr 6GonoTtHbin (Eleocha-
ris palustris), xBow, peyHon (Equisetum fluviatile),
NONyLHUK 03epHbln (Isoétes lacustris), nobenus
HopTmaHHa (Lobelia dortmanna), Kkybbllwka xenTas
(Nuphar lutea) v TpocHuk (Phragmites australis)
(Hellsten, 2002). Oco6o 4yBCTBUTENbHbI K
3amMep3aHuo KpynHble MPUOOHHbIE BUAbI: MOMYLUHUK
0O3€epHbIA, MONYLHWK KOMYecnopoBbin (Isoétes
echinospora) n nobenus [JopTMaHHa.

YNCNEeHHOCTb BbILIEYNOMSAHYTLIX MakpoduToB
B o3epe WHapm B 1998 n 2008 rr. cpaBHMBanach
c matepmanamu npoekta CENOREG no pgpyrum
3aperynmpoBaHHbIM U eCTECTBEHHbLIM 03E€pamM.

[na cpaBHeHMs MONb30BanMCb PacTUTENbHLIMU
MHOEeKcaMu, paccyMTaHHbIMU NO BCTPEYaeMoCcTu ”
YUCMEHHOCTM BMOOB PacTEHUN 3TUX rpynn B O3Epax
(llmavirta and Toivonen 1986).

CtpaTternyeckum aHanms

CTtpaTernyeckuii aHanma — 3To MeTOA, rae NepBUYHbIE
cTpatermn (S — cTpecc-tonepaHT, R -
pyaepan n C KOHKYpeHTHas cTpaTterusi) onucbiBaroT
cTpaTternvyeckue WHOEKCHI

TUnNbl

Ha OCHOBe BMOOBOIoO

CcoCTaBa M YMCIEHHOCTM BMAOB M3y4aemoro obbekta
(cm. Murphy et al., 1990, Alasaarela et al., 1993,
Hellsten et al., 1997).

CTpartermyecknin aHanua pactuTenbHOCTU 03epa
MHapn npoBed€H Ha OCHOBaHMM MNPEANOXEHHbIX
Anacaapena (Alasaarelan et al., 1993) ctpaternyeckmx
YepT BMAOB pacTeHuid. MNpu nogcyé€Te cTpaTernyeckmx
WMHOEKCOB HabnpgaemMbiX y4acTKOB CpaBHMBaNuChb
paHHble 1998 n 2008 rogoB. HecmoTpst Ha pasHbie
MeToAbl, NMPUMEHSieMble B 3TW TrOAbl, CPaBHEHWe
BO3MOXHO Onarogaps MCNonb30BaHWUIO MWHAEKCA
pacTUTENbHOCTML.

PesynbraTthl

MmybuHa pacnpocTpaHeHus
pacTUTEenbHbIX 30H

MybuHa pacnpocTpaHeHus pacTUTENbHbIX 30H B
2008 r. cpaBHMBanacb ¢ HabnigaembiMu paHee
rnybuHamun. B 2008 r. npuaoHHble rmMapoduThl
oLeHMBanucb ogHOW rpynnon 6e3 pasgeneHus Ha
BuAbl. Ha ocHoBaHUM MapLUpyTHbIX HabnwoaeHuin
HUXHAS rpaHMua OCOKM [O0BOMbHO CTabunbHO
3aKkpenunacb Ha YpOBHE OKOMo anoeKT + 118,66 m
(puc. 36), BepxHss Xe rpaHuua nepemMmecTunacb
rny6xe.

Bo Bce roabl uccnegoBaHuii paccyMTaHHas 3oHa
OoCOkM Oblna 3aMeTHO yxe, 4Yem Habniogaemas
dhakTnyeckn. HmxHas rpanvua xsowa B 2008 rogy
Obina Ha 6onee rmybokom ypoBHe. 30Ha NOMYLLHNKOB
Takke pacnpocTtpaHunacb rnybxe no pesynsratam
HabntogeHu 2008 roga.

MnoTtHoCTbL N poun3pactaHusa

Mo pesynbTatam 3TUX HabnwaeHW, B CpPeaHeM,
HWXHSIST TpaHuMua 30Hbl
HecKomnbko Hwxke 3a nepuog ¢ 1998 no 2008
rog. MsmMeHeHue 3ameyvyeHO nNpu CTaTUCTUYECKOWM
obpaboTke 3HayeHuir 3amepoB. CpegHee Bcex
3aMepoB MOKa3blBaET, YTO HWXKHSS rpaHuua 30HbI
OCOKM nepemMecTunachk ¢ ypoBHst N + 118,65 m Ha

ypoBeHb N + 118,61 M (0OHOBBLIGOPOYHBIN t-TecT,

OCOKM nepemecTunachb

npoekT

npoekT

p = 0,012, df = 135). Habnioganacb pasHuua mexay
HabntogaemMbIMK y4acTKamu.
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l-|yBCTBI,/IT(-)J1I:»HI:I(-) K NBME@HEeHUAM
BuAbl N KPpyMNHble NPpUAoOHHbIe
rmapocpuTbl
MHOoekc  pacTUTenbHOCTW, OCHOBAHHbLIA  Ha
YYBCTBUTENbHbIX K
BnaoB, B 2008 rogy nokasbiBaeT XOpPOLUNA pe3yrnbTar.
OpHako,
3aperynupoBaHHbIMM 03épamMn 3HaYeHUs MHOekca
o3epa Hapu BCE e A0BOMbHO HU3KME.

MHOekc pacTtutenbHocTy,
YNCFIEHHOCTN KPYMHbIX MNPUAOHHLIX TMAPOMUTOB,
Bbllle, YeM Yy [Opyrux 3aperynmpoBaHHbIX O3ép.

YNCIEHHOCTHU N3MEHEHUNAM

Mo CpaBHEHWI C APYrMMU HECUITbHO
paccynTaHHbIA MO

Mo aToMy nokasaTenio o03epo WHapu HaxoguTcs
B OT/IMYHOM COCTOSIHUM.

CTpaTe rmyecKkmne MHAOeKcChbl

B cOOTHOLLUEHMM pa3HbIX CTpaTErMYeCcKnX 3NeMeHTOB
Mexay HabnogaembiMu yvyacTkamu He3aMeTHO
CYLLECTBEHHOW pasHuLbl. PasHuua B cTpaTermyeckmnx
aNeMeHTax 3HaduTenbHee Mexay MapLipyTamu
HabnogeHun, Yyem Mexay rogamu.

AHanus pe3yrbraTtoB

Mo pesynbTaTtam HabNAEHNIA, HUKHSSA rpaHnLa 30HbI
OCOKOBbIX M3MEHSNacb HE3HAYUTENbHO, a BEPXHSS
CMecTunacb Hwxe, cyxas 30Hy. B perynuposaHum
CTPEMUNINCb CHU3UTb YPOBEHb BOAbI B IETHWUN
nepuopg, 4Tob6bl Nnowaab NpoM3pacTaHns OCOKOBbIX
yBenuyunacb. Ho nocteneHHo CHMXKatoLerocs ypoBHst
He Bcerga yagaBanocb LOCTUrHyTb. [MpoBedéHHble
C nomoWwbl 30H HabnwogeHun 6Oonee TOYHbIe
N3MEPEHNST HWKHEN TrpaHuLbl MOPOCIN OCOKOBbIX

nokasasnun, 4YTO HWXHAA rpaHuua cmecTtunacb Mo

HabntogeHnam 2008 roga Ha 4YeTblpe CaHTUMETpa
rnybxe no cpasHeHuto ¢ 1998 rogom. Onpegenexue
MacLUTaboB 30HbI OCOKOBbIX PACHETHBLIM NYTEM MNII0X0
OoTpaxkaeT cocTosiHMe o3epa MHapu.

Mo maHHbIM MapLIpyTOB HabniogeHust 3aMeTHO
pacnpocTpaHeHue 30Hbl XBowa rryoxe, YTo MOXET
ObITb CBA3aHO C W3MEHEHUAMW, NPOU3OLLEALLINMNU
B KomebaHuax ypoBHSA BoAbl. PacuyétHas 3oHa
XBOLLEeW coBnagaeT A0BOMbHO TOYHO C pesynsratamu
aKTMYEeCKNX HabnogeHNN.

Hanbonee 3aMeTHbI U3MEHEHUSI B 30HE NPUAOHHBLIX
rmapodputoB. OCOBGEHHO CINMOXHO HaWTXM MPUYMHBI
nepemMeLleHns
PasHuua B pesynsratax MOXeT OObACHATCA TEM, YTO

rnybxe nonywHMKa O3EepHOro.
B 2008 rogy npumeHsinacb NoABoAHas BMAeokamepa,
C MOMOLLbIO KOTOpPOM wmAaywmi B rNybuHy KOHeu,
MapLupyTa Habntogancsa 6onee TO4HO.

Pasnuuns B YNCNeHHOCTW YyBCTBUTENbHbBIX BUOOB
B 1998 rogy n B 2008 rogy AoBonbHO HebonbLune.
Mo YMCNEHHOCTU KPYMHbIX MPUAOHHBLIX TMAPO(UTOB
03epo MHapu HaxoguTca B OTIIMHHOM COCTOSIHUN.

CTtparternyeckum aHanus MapLIpyTOB
HabnogeHnn nokasarn, 4YTO PEeXvM peryrnvpoBaHus,
OCYLLECTBMSBLUMNCA Ha MPOTSHKEHUM OEeCATU NET, He
TaK CUITbHO M3MEHMIT YCIOBMSA B MeCTax MapLupyToB
HaONOEHNA, YTOObI MOXHO ObINO 3aMEeTUTb SABHbIE
N3MEHEHUS B COOTHOLLIEHMWN CTPaTEMMHECKNX ANTIEMEHTOB.

Mpeanonaraetcs, 4To Npom3oLleLLne B NoKa3aTensix
nameHeHus (Tabnmua 9) — 3To pesynbsTaT U3MEHEHWI B
konebaHnsAX ypoBHS BOAbI U, ClieqoBaTenbHO, B peXume
perynupoBaHus. bBnaronpusiTHbin gnsi NpubpexxHon
pPacTUTENBHOCTU MOHWXKAILWNACA B BEreTaunoHHbIN
nepvopg ypoBeHb BoAabl Habnwogancsa dacto ¢ 1998
no 2008 rog. Pexum perynupoBaHus M3MeHWscs
B OnaronpusiTHyo Ans NpubpexxHon pacTUTENbHOCTH
CTOPOHY U pacwupeHuto
pacTuTenbHbIX 30H BrnyOb. OTO ABNEeHMe Habntogaetcs
Kak y Habntogaemon pacTUTensHOCTU B LIENIOM, TaK 1 Y
OTAENbHbIX BUAOB.

crnocobcTBOBan

Tabnuua 9. O606LeHne nameHeHu B nokasatensix 2008 roga no cpaBHeHuto ¢ 1998 rogom.

Neo | HasBaHue nokasatens

W3meHeHMe No cpaBHEHUIO B
pedepeHTHbIM FrogoM

lMpeanonaraemoe BO3MOXHO€e
BIrisiHUe Ha COCTosiHue Bogoema u ero
ucnosnb3oBaHue

1 [nyBvHa pacnpocTpaHeHnsi 30Hbl OCOKU (M)

30Ha HECKOMbKO cy3unacb

Hebonbluoe oTpuuaTterisHoe BAUsiHUE Ha
npubpexHyto 6roty

2 | ny6uHa pacnpocTpaHeHus 30Hbl XBoLua (M) | 30Ha HECKOIbKO pacluMpunach

HebonbLuoe nonoxurenbHoe BNusHNE Ha
npubpexHyto Groty

3 [ny6bvHa pacnpocTpaHeHusi 30HbI
NPUOOHHBIX TMAPOMUTOB (M)

30Ha HecKomnbKo pacLumMpunach

HeGonbLuoe nonoxurenbHoe BnNusiH1E Ha
npubpexHyto Groty

4 YncneHHocTb HYBCTBUTESbHbIX K
N3MEeHeHU0 BUaoB

Heckonbko yBenuymnacb

Hebonblluoe nonoxurensHoe BIMsiHUE Ha
npubpexHyto Groty

5 YncneHHOCTb KPYMHbIX MPUAOHHbBIX
rmgpocmToB

Heckonbko yBenuniunacb

HebonbLuoe nonoxurensHoe BNUsHNE Ha
npubpexHyto broty

g | CooTHOLIEHME, paccunTaHHoe no
CTpaTernyeckomMy aHanmay

be3 nameHeHumn

HeT BnuaHua
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/. 3000eHTOC

lOkka ApoBuuta

BBeneHune

3amep3aHne [gHa paHHen BeCHOW BCreAacTBue
MOHWXEHUS YPOBHS BOAbl OKa3biBaeT oTpuuaTernibHoe
BMUSIHWE Ha YCNoOBWUS OOUTAHWSI XMBbIX CYLLECTB.
3ameyeHo, 4yTOo B pavioHe KawHyy, Hanpumep,
BMAOBOW cOCTaB 3000eHTOCa 3aperynMpoBaHHbIX
03ép OTNMYaeTca BMOOBOrO cocTaBa BOAOEMOB
B ecTecTBeHHOM cocTtosaHuu (Aroviita & Hamalainen
2008a). OT perynupoBaHus 6onblue Bcero ctpagator
OBYXIETHNE HAaCeKOMble B CTaMMN NMYMHKM, TaKne Kak
MHOTVe NOAEHKM, BUABI XKECTKOKPbISbIX M BUCIIOKPbISbIX
(Aroviita & Hamalainen 2008b). O6egHeHne aoHHON
dayHbl oTpaxkaeTcs Ha TPOUYECKON CETU, O YEéM
CBMAETenbCTBYIOT HabniogeHns 3a Bugamu pblb,
NUTaIOLWMMUCS NMO3BOHOYHLIMU NNTOPANbHON 30HBbI.
B 3aperynupoBaHHbix 03épax KaliHyy Takux pbi®
MeHbLUE, YeM B He3aperynupoBaHHbIx (Sutela & Ve-
hanen 2008).

MoHuTopmHr 3a 3006eHTOCOM o03epa WHapu
npoBoauncs, HaymHas ¢ 1960-bix rogoB. TOMBOHEH
(Toivonen,1966) 3000eHTOC
npubpexxHo 30HbI 03epa NHapu 6onee ckyaHbIN, Yem
B PacnonoXeHHbIX nobrnn3ocTu NpupoaHbIX 03épax
Mynpycspsu n Hutcuspsn.

oTMedan, 4TO

B perynupoBaHun o3epa WHapu cTpemunucb
K TOMY, 4TOObl CHM3UTb BbICOKME OTMETKN YPOBHSA
BOAbI
CHUXaILLMINCA TPEeHO YPOBHSA BOAbl. Takon pexum

M rnocre BeCeHHero naBogka cobnwoagarb

MO3BOSSIET YMEHbLLATL 3p03uto 6eperoB 1 yBenuymMBaTh
30HY NpouapacTtaHus renoduTos. MNpegnonaraercs, 4To
TakMe CTPYKTYPHbIE WU3MEHEHWUs] NMTOPAribHOM 30Hbl
MOryT YNyylmnTb YCNOBUSI OOUTaHUSI 300MMaHKTOHa U
3006eHTOCa NIUTOPanbHOWM 30HbI, YTO CO CBOEWN CTOPOHbI
yBENUUMBAET NOTEHLMAN penpogyKTUBHOCTU pbIO.

B naHHOM YacTu oT4yé€Ta npeacraBrieHo onucaHme
COCTOSIHMA 3000eHTOCa NUTOparnbHOW 30HbI 03epa
WHapn. Uenbto paboTbl 6bIO OUEHUTH BAUSIHNE
perynmpoBaHus M ero W3MeHeHW Ha COCTOsIHWE
OEHTOCHbIX XMBOTHBbIX.

MaTepmanbl n MeTobl

MaTtepunanoi

[aHHbIN OTYET OCHOBAH Ha CyLIECTBYHOLWNX U
yxe onybnvMkoBaHHbIX MaTtepuanax o 3006eHToce
npubpexHon 3oHbl o3epa WHapu (Tabnuua 10).
Bonbwasa 4yacTe pJaHHbIX cobpaHa BO BpewMms
NPOBELAEHNS OLEHKN BO3AENCTBUS WU3MEHEHUA B
perynuposaHmm B 1998, 2003 n 2008 rogpl. Torga
npoBoAUNMCL HabnogeHns Ha [ecaTn NpPoOHbIX

Tabnuua 10. Metogbl uccnenoBaHusi 3oob6eHToca nutopanu o3epa MHapu. B 1998, 2003 n 2008 rogax ncrnons3oBanmcb

OguHaKoBble I'Ip06HbIe nnowanku, paHee oHu Obinn Opyrmmn.

. YpoBeHb YucneH- Buo- | JlutepatypHbii
Mecsubi 1 roas! Ki* 2m° Curo (MM) onpepeneHus HOCTb macca?d UCTOYHUK
\1”9%'%( 1966 - X ? Mpynna X - Toivonen (1966)
= - X 0,6 Ipynna X MP | Toivonen (1972)
VII=VIII o o Honkasalo &
1976 - a Uriltye g X8 MP | Hiisivuori (1977)
Sl - X 0,4 Bua X MP | Palomaki (1981)
VIII Palomaki &
1993 - Xe 0.5 Tpynna - MP | Hellsten (1996)
g - X 1,0 Mpynna - OKP | Puro at el. (1999)
IX Aroviita &
2003 X X 0.5 Bune X OKP | Hamalainen (2003)
e X X 0,5 Buae X OKP | Aroviita (2010)
a) Cavok, Bbicokasi YacTb nutopanu 0,4 M rmy6uHa (kameH1cToe AHO).
b) OkmaH, HM3Kas YyacTb nuTopanu 2 M rmybuHa (Msrkoe AHo). B aanHbIx Ao 1998 r. ecTb 1 Apyrue rmy6uHbl oT6opa npob.
c) O6blyHO Tpy6a.
d) Takxke Hacoc.
€) O6bI4HO [10 YPOBHS BUAA, 3@ UCKITIOYEHNEM MArIOLLETUHKOBBIX YepBEN, GPIOXOHOMX U MOKPELIOB.
f) pyyeitHuk1 He onpeaensanuck.
g) BM = 6nomacca; MP = cbipoii Bec, OKP = opraHnyeckoe cyxoe BeLLecTBo.
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nrnowankax u asyx rnybuHax. NMogpobHble onncaHus
NCMNOMb30BaHHbIX METOAOB NpeaAcTaBrieHbl B OTYETAxX
3a Te roAbl, korga nposogunucb HabnwogeHus (La-
pin ymparistokeskus 1999, Puro et al., 1999, Aro-
viita & Hamalainen 2004, Aroviita 2010). JaHHble
CpaBHMBaNUCb C pesynsratamm 06ornee paHHUX
HabntogeHun 3oobeHToca o3epa VHapu 1 Heganeko
OT HEro pacronoXeHHbIX He3aperynmpoBaHHbIX 03Ep
(tabnuua 10), a Takke, B pamkax coOnoctaBMMOCTH, C
Bonee HXHbIMW 03épaMun B eCTECTBEHHOM COCTOSIHUM.

MokasaTenu

OueHka cocTosiHMS 3000eHTOCa NPOBOAMIACH MO CEMMU
nokasaTesnisiM, OCHOBaHHbIX Ha KONMM4YecTBe BUAOB
UNN BUAOBLIX MPYNM, UX OOUABHOCTU N CTPYKTYPHOM
(tabnmua  11).
YMCMEHHOCTb 1 Bromacca 30o06eHTOCa.
BHMMaHWe yaenanoch

«COCTOSIHMSA» 3000€HTOCa COrMacHO PaMOYHON BOOHOW
ovpektuee EC (BPL). ns a1oro B oLeHKe NpUMEHSNCh
OaHHble pedepeHTHbIX He3aperynupoBaHHbIX O03Ep
KaliHyy 1 ¢ nomoLiblo HMX paHee pa3paboTaHHble
meTogbl (Aroviita & Hamalainen 2008a). [ins coxpaHeHus
CpPaBHUMOCTU MaTepurana no o3epy ViHapw 611 BblIopaHb!
pesynberaTbl TPéX nuToparnkeHbiX ydactkos (P1, K4 n L4).
CocTosiHmne 3006eHTOCa ONpeaensiniocb C MOMOLLBHO MATU
nokasarernen (nokasatenu 3—7; Tabnuua 11), kaxagbin
N3 KOTOPbIX COOTBETCTBOBAST KakOMy-NnbO nokasaTernto
KnaccudmumpoBaHrs, NpeacTaBneHHomy B [MpunoxeHun
8.5 BPL: TakcOHOMMYECKMIA COCTaB, COOTHOLLEHWE
BWJOB, BaXKHbl€ TAKCOHOMUYECKME rpyMrbl, COOTHOLLEHME
BOCMPUNMYMBBIX K M3MEHEHMIO M HEBOCMPUMMYUBLIX
TAKCOHOB M MHoroobpasue; B Takom nopsigke (Aro-
viita & Hamalainen 2008a). Npeanonaraemoe Kaxabiv
nokasatrenem BPL akonornyeckoe KayecTBEHHOE
cooTHowweHre (AKC) paccumTbiBanochb Kak pasHuua

COOTHOLLEHUMN Onpegenanucb

Ocoboe nokasarensm

HabnogaeMoro n pedepeHTHOro 3HadeHust (cMm. Aro-
vita & Hamalainen 2008a). BennunHa n3mepeHHOro
OTKIMTOHEHUS1 OT pedePEHTHOrO 3HAYEHUsI COOTBETCTBYET
CTEeNEHN YXyOLIEeHUs] 3KOMOTMYECKOrO COCTOSIHUS MOL,
BINUSIHUEM aHTPOMOrEHHOTO BO3AEWNCTBUSA N N3MEHSIETCH
B npegenax 1-0 wkanbl (QKC). 3HaveHns OIKC
rapMOHM3NPOBANNCb MOCTOSIHHO  MOBTOPSIHOLLUMCS
LwkanupoBaHuem (cm. Aroviita ja Hamalainen 2008a),
Mo HWMM paccyuTbiBanacb oOLLasi OLEeHKa COCTOSIHUS
3000eHTOCa Kak cpegHee 3HayeHue ans obeux
rmyBGuHHBIX 30H (SKC cp.).

PesynbraTthl

dayHa KaMeHMUCTON NpUOpexHon
30HbI

B 2003 r. B npubpexHon 30He o3epa WHapu Gbino
HangeHo Bcero 37 TakcoHoB, a B 2008 r. 40 TakCOHOB.
dayHa KameHUCTOW npuOpeXHON 30HbI COCTOMT,
B OCHOBHOM, 13 ManoLLEeTUHKOBbIX YEPBEN U NINYNHOK
3BOHLIOB (puc. 37).

YMCneHHOCTb [OOHHbIX JXKMBOTHbIX KaMEHWCTOW
npubpexHo 30Hbl o03epa WHapu, 0coBGeHHO
MOASIHOK W JIMYUHOK  PYYENHUKOB,
B He3aperynmpoBaHHbIX 03épax KanHyy.

CocTosiHNe 3006eHTOCa KaMEHUCTON NPUBPEXHON
2008 rogy, B cpedHewm,
K knaccy «xopowee», a B 2003 rogy K knaccy
"yoosnetsoputensHoe”. B 2008 r. coctoaHme Obino
Hamxygwmm (oTrnmyanoce Hawnbonee CyLEeCTBEHHO
OT pedepeHTHbIX 3HA4YeHWn) No MHAEeKcaM, cocTaBa
n cooTHoweHusa obunus sugos (TT n PMA), koTtopble
yKasblBanu Ha
coctosHue». [lo gpyrum nokasatensm B 2008 r.
3006€HTOC OTHOCUIICS K KIACCy «XOpPOLLEeEe COCTOSIHUEY.

HUXE, YeMm
30HbI

OTHeceHO B

Knacc «yanoBreTBoOpUTESIbHOE

Tabnwuua 11. Mokasatenw, ncnosnb3dyemble AnA OUeHKN COCTOAHUA 3006eHTOCa o3epa WMHapu, a Takke rofbl, B KOTOPbIE NX MOXHO

6bINo MCNoNb30BaTh, 0becneymBast CPaBHUMOCTb 3HAYEHWIA.

Ne | Mokasatenb

log

YuncneHHocTb (9K3./M?)°

1966, 1971, 1976, 1977, 2003, 2008

OpraHuyeckoe cyxoe BeLecTBO (Mr/m?)°

1998, 2003, 2008

Hanuuune TunuyHbIX ans pedepeHTHbIX 03€p TakcoHoB (TT0,4)¢

20037, 2008

20037, 20082

Hanuune TunuyHbIX Ans pedepeHTHbIX 03€p TakcoHomuveckux rpynn (TTRO,4)"

1966, 1971, 1976, 1977, 1998, 20032, 20082

COOTHOLLEHME BOCMPUUMYMBBLIX U HEBOCTIPUUMYMBLIX K M3MEHEHUIO TakcoHoB (EPTM) | 20032, 20082

Yucno TtakcoHoB (TaksL)

1
2
&
4 | OTHocuTenbHoe cxoacTBo ¢ Mogenbto (PMA, Percent Model Affinity)e
5)
6
7

20037, 2008¢

8 | Cp. 3HayeHve nokasatenew 3.—7. (3KCcp.)°

20037, 2008¢

a) KameHuctoe 0,4 M 1 msirkoe 2 M AHO.
b) Tonbko Msirkoe AHO 2 M.

d) Aroviita & Hamalainen (2008c),
e) Novak & Bode (1992),

c) Cp. 3Ha4YeHne rapMOHU3NPOBAHHbBIX DKOMOMMYECKMX KaYeCTBEHHbBIX COOTHOLLEHWIA nokasaTenen 3.—7. (Aroviita & Hamalainen 2008a).

f) (Hamalainen et al. 2007), EPTM = cooTHOLLEHMEe YMucna NoAEHOK, BECHSIHOK, Py4YeHWUKOB M BCeX ocTarnbHbIX TakcoHoB EPT.
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3k3./9 npob
1500

1000
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.

WHapu -03 NHapu -08 cpaBH.-cp. 3Hau.

WHapu -03 Wnapwu -08

>

. PECHUYHbIE YEPBU
. Kpyrmnble Yepsu
. MaroLeTUHKOBbIE
. MOSIHOCKU

|| ynurin
I nusku

B pastonorve paku
. BOAAHAs MOKpULIA

D Knonbl

|| Bucrokpeinkm
[ nopgrku
[ pyveitHnkm

|:| ABYKpbIrble
D BOAHbIE KreLm

CpaBH.-Cp. 3Hau.

)

Y

Puc. 37. CocTtaB 3006eHTOCa kKameHUCToW nuTopanu o3epa ViHapu (2 roga HabnogeHWn) 1 cpegHuin cocTaB NAaTU pedpepeHTHbIX

He3aperynMpoBaHHbIX 03ép panoHa KariHyy.

PayHa MArkoro gHa

YMCNEHHOCTb XMBOTHbIX MSITKOTO iHa B NUTOpanbHOW
30He o3epa VHapum un3MeHsnacb CyLeCTBEHHO
B pasHbIXx uccriegoaHuax (puc 38). PasHuua B
4YncrneHHocTn BeHToca pasHbIX NMEeT Ha camoM Jene
He Obina Takon GonbLUON, OHa ObObsCHANACh Takxke
NPUMEHEHNEM pa3HblX METOLOB B pasHOe BpeEMS.
Ctapble mecta otbopa npob He COXpaHUNUCL, YTO
CHWXaeT CpaBHWMOCTb pesynsratoB. B obwem wu
Lernom, BCé xe He HabriogaeTcss 3aKOHOMEpPHbIX
M3MEHEHMI B 4acTOTe BCTPEYAEMOCTU XKMBOTHbIX
MSIrKOro fiHa, a Takke B CTPYKTYpe MX COOOLLecTB.
Mo cpaBHeHWIO C He3aperynMpoBaHHbIMU O3épamu
KanHyy 4YMCneHHOCTb NMMYMHOK NOAEHOK HA rMyBOoKMX
yyactkax nutopanu osepa VHapu 3aMeTHO MeHblue
(pnc 38). MogéHok He BbINo OBbHapyXXeHO Takke B
o03épax Myaycapsu n Hutcusipeu, Ho Tonbko B 1976
rogy. Ha msrkom gHe camoro riy6okoro npubpexxHoro
yyacTka obHapyxeHo 23 TakcoHa B 2008 rogy u 28
TakcoHoB B 2003 roagy. O6wwasa 6uomacca 3006eHToCa
msarkoro gHa B 2008 rogy Gbina meHblie (169 wmr
AFDW/m?, nsmenenusi ot 20 go 473), yem B 1998

(498 mr/m2?, nameneHus ot 88 go 1 575) n 2003 rogax
(448 mr AFDW/m?, ot 33 go 872), korga 6uomacca
Obina oyeHb Oonbwon. B cpegHem, cocTosiHne
3006eHTOCa Msrkoro gHa B 2008 roagy 6b1r10 OTHECEHO
K knaccy «ygosnetBoputensHoe» (QKC = 0,59).
CocTosiHMe >XMBOTHbIX MSArKOro AHa osepa WHapwu
HEeCKOmbKO nyulle no cpaBHeHuto ¢ 1977 rogom (QKC
= 0,56), HO HeMHoro xyxe no cpasHeHuto ¢ 2003
rogom (OKC = 0,68).

Mo nokasatensm TT, PMA n EPTM cocTtosiHue
30006eHTOCa  MArKOro gHa  Takxke  Obino
yOoOBNeTBOpUTENbHBIM. B xapakTepHbix Ans
pedepeHTHbIX 03€p rpynnax (TTR) oTcyTcTBOBanu
MOAEHKM N MOMIIOCKM, HO MoKa3aTerb BCE e roBOpwusi
06 OTNMYHOM COCTOSIHMKU. Ha OCHOBaHMM YNCNIEHHOCTU
TaKCOHOB COCTOsIHME 3006eHTOCa XopoLLee.

B cpegHeM, cocTosiHMe 3006eHTOCa NpUOpPEXHON
30HbI, MPUHMMas BO BHUMaHWE KaMeHWCTY0 inToparb
1 rny6GoKMe y4acTku MSArkoro [Ha, COOTBETCTBOBAso
Krnaccy «XopoLLee».
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Pwuc. 38. NMnoTHOCTb 3K3eMMnApoB
3006eHTOCa Mo rpynnam TakCoHOB Ha
yyacTKax MSrkoro AHa Ha rnybuHe ok.
2 meTpoB 03ép NHapu, Myaycspsu

1 Hutcusipem, a Takke nNatu
HesaperynmpoBaHHbIX 03Ep parioHa

B pasHble roapl HabnoaeHuin. Metogpl
1 MecTa oTbopa npob HeoAMHaKOBbI
B pasHble rofbl, 3Ha4€HUS NNOTHOCTH
HecpaBHUMbI Mexay COBOM.
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3000eHTOC KaKk MCTOUYHUK NUTaHUA
pbI6

B kauecTBe WCTOYHMKOB MUTaHUS pbl® 3HAYMMbIMU
ABNATCA, npexae
BCero, [BycTBopuaTble, OPIOXOHOTUE, KpPEeBETKM,
pakoobpasHble n pydenHuku (Tikkanen et al. 1989).
YuncneHHOCTb 0cober 3TuX rpynn Ha rmybuHe 2 m

rpoynnamm  3006eHTOCaA

B 03epe NHapuunameHsanack ot 78 oo 280 3k3./M?, 41O
HeCcKonbko MeHblle, YeM B cpeaHeM (340 ak3./m?)
B pedepeHTHbIX 03épax KamHyy, HO Ha OA4HOM
ypoBHe c o3épamu Mygpycapsu u Hwutcuspsu
B 1970-ble ropgbl.
NMAOTHOCTb 3TUX
B 2008 rogy.

N3 Bcex net HabnwogeHun

rpynn 6bina HauMeHbLIeWn
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AHanuns pes3ynsraTtoB U
BbIBOAbI

PesynbTaTthl
W paHee yKasblBalOT Ha TO, YTO [OOHHasa dayHa

HabnogeHWn B HacTosilee BpeMs

nuTopanu o3epa Hapu B Kakow-TO CTeneHn cTpagaet
OT perynupoBaHums.

OKonorn4eckoe Ka4eCTBEHHOE COOTHOLLEHME MOYTH
Kaka,oro MpUMEHSIEMOro nokasaTtensi B 06enx rmyOuHHbIX
30Hax OTNMYaroch B KAKOW-TO CTEMNEHM OT BapbMpOBaHNS
B pedepeHTHbIX 03€pax. B cpegHem, cocTtosiHue
3000€eHTOCa NPUOPEXHOM 30HBI COOTBETCTBYET HUXHEN
rpaHyLe Kracca «XopoLlee» WM HECKOMbKO XyXe,
Yyem B MpeanoniaraemMoM eCTeCTBEHHOM COCTOSIHUW.
Hebonbluoe yxyalleHue B 3KONOrMYeckoM COCTOSIHUN
3aMeTHO MO YMeHbLUeHMo obunna ocobew, konmyectsa
TaKCOHOB 1 0COBEHHO BMAOBOMY COCTaBy. 3aMeYeHHble
OTKIMOHEHUs1 B BMOOBOM COCTaBe nutopanu o3epa
WHapu Takune Xe, KakK U BRUSIHE perynupoBaHus Ha
Apyrve 3aperynmpoBaHHble 03épa.



lMnoTHocTb ocoben rpynn 3006eHTOCA, BaXHbIX
ANnsa nutaHusa pblb, HaxXoaWUTCA Ha OOHOM YPOBHE C
BonbLuen YacTblo He3aperynMpoBaHHbIX 03€p KanHyy,
HO BCE Xe Y HWXXHEeN rpaHuLbl Arana3oHaa konebaHus.
B cpenHem, konmyecTBO nuwm ansa pbl6 B 03epe
MHapu cooBeTCTBYET YPOBHIO B HE3APEryNNMPOBaHHBLIX
03ép Mygycapeu n Hutcuapsu B 1970-ble roabl.
WckntoueHnem siensetcss 2008 rop, kOTopbI Obin
OYeHb ManonpoAyKTUBHLIM. Pe3ynbTaThl ykasbiBaloT
Ha TO, YTO perynupoBaHWe ypOBHS BOAbl yxygllaet
Nno-npexHemMy B HEKOTOPOW CTENEHW KOnMyecTBO
OOCTYMHOro ANs NUTaHns 3006eHToca.

VMcnonb3oBaHHbIN pedepeHTHbIM MaTepuan He
0b6s13aTenbHO NpeactasnseT dayHy nogobHoro ViHapu
6onbLioro ceBepHoro o3epa. o 6uoreorpadmnyeckm
npu4MHaMm BUAOBOW cOCTaB 03epa ViHapu MoxeT bbiTb
GenHee, Yem bonee tXHbIX 03€p, NO3TOMY B ByayLiem
HeobXoAMMO NPUMEHATb MOMHOCTLI0 COMOCTaBUMbIE
mexgy cobor metodbl, B TOM YMCNEe U Ha CeBepHbIX
pedepeHTHbIX 03Epax.

Mo wumewwmmcsa pesynbTrataMm MOHUTOPUHIa
B COCTOSIHMM 3000eHTOCa He mnpocnexuneaercs
3aKOHOMEPHBbIX nyyuwyio,
HMW B XYyAWyk CTOpoHy (Tabnuua 12). Bcé xe
COCTOSIHME (payHbl
MHapn HecKOoMnbKO ymy4ylunnocb MO CPaBHEHUO C
1960-1970 YBenuyeHne YUCNeHHOCTH
ABYKpbInbIX B 2003 rogy MoxeT ObiTb CneacTBMEM
OOCTUDKEHMST «CTabUNBHOCTU» YCIOBUIA B pesyrnbraTe
N3MEHEHNS peXuMMa perynmpoBaHns U yBeNUYeHus
cegumMmeHTauum
CobpaHHbIX 3a TpY roga AaHHbIX eLlé He JOCTaTO4YHO
ONs OOCTOBEPHOW OLEHKM BO3OENCTBUSA U3MEHEHUS
pexvMa perynupoBaHus, Tak Kak psg M3MEHEHWUW
nNpoucxoouT MeAfeHHO, K TOMY Xe Ha 3006eHTOCe
OTpaXxarTcs eCTeCTBEHHbIE roguyHble KonebaHusa. B
OyayLleM o4eHb BaXHO 3a00TUTLCHA O PErynspHOCTU
HabnogeHun Ana Toro, YTodbl 3aMeTUTb U3MEHEHUS
B OKONMOrM4YECKOM COCTOSIHUM 3006eHToca O03€ép.
OcobeHHO BaXHbI AaHHbIE A5 CPaBHEHUS UIBMEHEHWI

W3MEHEHUA HU B

npubpexxHon 4vactu o3epa

rogamu.

opraHun4yeckoro maTtepuana.

B CEBEPHbIX YCITOBUAX.

Tabnuua 12. O606LLeHne n3MeHeHWn, HabnogaeMbIx No nokasaTensim cocTosHMS 3o06eHToca. [Npeanonaraemoe n3aMeHeHne
oTpaxaeT cuTyauuo 2000-bIX rogoB cpaBHEHNU ¢ pedepeHTHbIM neprogom (1965—1998 rr).

Ne | HazBaHue nokasartensi

M3mMeHeHMe No cpaBHEHUIO C
pedepeHTHbIM Nepuoaom

Mpennonaraemoe Bnusinne
Ha coCcTosiHue Bogoéma U ero
ncnonb3oBaHue

1 |YucneHHocTb Ha rnybuHe 2 M (3k3./m?2)

Heckonbko ymeHbLUMNach

Heb6onbluoe oTpuuaTensHoe BNUsiHMe
Ha KopmoBYyto 6a3y pbl6

OpraHu4yeckoe cyxoe BELLECTBO Ha rmybuHe 2 m

Heb6onbLuoe oTpuuaTensHoe BNUsiHME

2 2 Heckonbko yMeHbLIMIOCh
(mr/m2) Ha KopmoByto 6a3y pbI6
Hanuune TunmyHbIX Ans pedepeHTHbIX 03EP Het conoctaBmumoro
& HeT conoctaBumoro matepuana
TakcoHoB (TT40) mMartepuana
HeTt conocTtaBumoro
4 | OTHocuTenbHoe cxoacTBo ¢ mogenbio (PMA) matepuana Het conoctaBmmoro marepuana

Hanuune TunmyHbIX Ans pedepeHTHbIX 03EP

TakcoHomuyeckux rpynn (TTR, )

HeT nameHeHumn

HeTt BnuaHus

CoOTHOLLEHVE BOCNIPUUMYMBBIX U

HeT conoctasumoro
HEBOCMPUMMYMBBIX K UBMEHEHUIO TakcoHoB (EPTM) | matepuana

Het conoctaBumoro marepuana

7 | Yvcno TakcoHoB (TaksL)

Het conoctaBumoro
Mmarepumana

Het conoctaBmumoro Marepuana
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8. PbIBHbIe 3anachkl 1 pbIOONOBCTBO

OpHo CanoHeH
MaTtepwnarnbl u MeToabl

MHdopmauma o Ha o3epe WHapwu
cobupaetcs, HaunHasa ¢ 1965 roga (Toivonen 1966).
CpaBHuMble Mexay cobor nepuoabl NO KONMYecTBy
pbibakoB, BblnaBnuMBaemMon pbiObl, MacwTabam
pblGHOW NoBNK, a Takke HabntoagaeMbiM NokasaTensm
b6epyt Havano 1970-1980 rogos (Ttabnuua 13).
[Mocne NpuUHATUS pelleHuMst O KOMMNEHCALMOHHbIX
obsasaTtenbcTBax Mo o3epy WHapu (27.11.1975)
OCHOBHble cBefeHus cobupatTca n obobuiatoTtcs
MHCTUTYTOM nccrnenoBaHMs OXOTHUYBLErO U pbIGHOro
xo3anctea (RKTL). C nomoLLbo MHTEPBLIOUPOBAHWS
pblbakoB B wecTugecaTble rogbl U CTaTUCTUYECKUX
cBefeHun no toproene pbibon npoBefeHa oueHka
06BLEMOB yrnoBa B TO BpeMsi, kKorga 03epo Obino ewé

BblJ1OBax

B €CTECTBEHHOM, He3aperysmpoBaHHOM COCTOSIHUM
B 1935-1940 rogbl. B kauyectBe pedepeHTHOro
nepvoga UCNoONb3yeTcs,
BpemMeHu 0o 1999 roaa, K TOMy e paccmaTpuBaroTcs
oTaenbHo cpegHue 3HaveHnsa 2000-bIx rogos, a Takke
nocrneaHunx NAT ner.

B OCHOBHOM, OTpe30K

PesynbraThl

BbinoB pbIObI U KONNMYECTBO
pblbakoB

VicTopuyecknii, cyLiecTByOLWMIA OO CTPOUTENbCTBA
rMApOanNeKTPOoCTaHLUMIN, ypOBEHb O6LLEro BbifioBa Ha
o3epe VHapu oueHunaetcs B 250 ToHH B nepuog 1935—
1940 rr. (Toivonen 1966). Bcnegcteue perynvpoBaHus
obwmi ynoB cHuauncs B koHue 1960-bix rogoB [o
80 TOHH. [locne peweHnss O KOMMNEHCALMOHHbIX
obsasatenbctBax (B 1975 r.) paHee He3HaunTenbHas
OeaTenbHOCTb Mo pasBefeHuto pbibbl U 3apblbrneHnto
o3epa MHapu Gbina cywecTBeHHO paclumMpeHa, u
06bEMbI yrioBa cTanu NoCTeneHHo pacTu.
YyxxepodHbli BuA psAnywKa cTan okasblBaTb
BIUSIHME Ha CTATUCTUMKY BbINOBOB CO cpefmnHbl 1980-bix
rogoB. HambGonblinii rogoBOV BbIFTIOB NPUXOOUTCA
Ha 1989 r., Korga BbIOB pAnyLIKM B 0O6bEMe Gonee
300 TOHH MOBbICWN TakXe ypoBeHb 06LLero BbloBa
[0 pekopAHbix 560 TOHH. B TOT e rog addeKkTUBHbIN
BbINOB cura 6onbLIMMU Mepéxamu, a Takke XxopoLune
BbINTOBbI KPACHOW pbiObl NOAHANW ypOBEHb 0bLLero
BbinoBa (puc. 39). XoTs BbISIOB PAMYLLKM Pe3Ko ynan

Tabnuvua 13. Habniogaemble napamMeTpbl v nMokasaTenu, a Takke nepuodbl NpoBeAeHUs HabMIAEHNI.

MapameTpbl Mokasatenu BpemeHHbIe nepuoabl
O6Luii BbINOB pbIObI (Kr) 1935-2009
BbinoB pbi6bl
BbINOB XMLLUHbIX BUOOB KpacHOW pbiGbl (Kr) 1935-2009
Yucno npodbeccrmoHanbHbIX pbibakos 1987-2009
KonunyecTtBo pbibakoB Yucno nuu, BbinaenveatoLwmx pbiby Ans ceMbu 1987—-2009
Yucno peibakoB-ntobuTtenen (npuesxue) 1987-2009
Mocapku cura (ceroneTku, ak3.) 1975-2009
Mocapku kymxu (2—4 roga, 3K3.) 1976-2009
3apblbneHne
Mocapgku apkT. ronbua (2—3 roga, 9K3.) 1978-2009
Mocapaku apkT. ronbua (1 rog, ak3.) 19962009
YOenbHbI ceTeBOM BbINOB cura (I / CETb-CyTKU) 1977-2009
YAenbHbIN BbINOB KYMXU (I / CETb-CyTKM) 1977-2009
YnenbHbIl BbINoOB
YAenbHbIN BbINOB apKT. ronbua (r / cetb-cyTkn) 1977-2009
YAenbHbIN BbINOB PANYLUKM (I / CETb-CYTKM) 1985-2009
CpenHuii Bec cura (6onbLuas Mepéxa, r) 1986-2008
CpepnHuii Bec ogHou pbibbl B Bbinose | CpeaHnii Bec Kymxu (Bce npobel, 1) 1984-2008
CpepHuii BeC apkT. ronbLa (Bce npobbl, ) 1995-2008
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B Hayane 1990-biIx rogos, cpegHee 3a AecATb neT
3Ha4YeHMe CHU3WNIIOCb COBCEM HE3HAYUTENbHO MO
CpaBHeHMIo co cpeaHum 3a 1980-bie roagpl.

O6wunin BbINOB MNPUPOOHBLIX KPACHbBIX XMULLHbIX
pbi6 03epa MHapu, KyMXn U apKTUYECKOro ronbua,
oueHuBancsa B 47,5 ToHH go perynupoBanus (Toivo-
nen 1966). BbinoBbl XWLHbIX pblb6 PE3KO CHU3UNUCH
C Havyanom perynuposaHus Ao 7—8 ToHH B 1960-bie
rogbl.

3apbibneHne 03EpHbIM FTOCOCEM MPOBOAUIIOCH
c 1971 roga, a 03€pHbIM rONbLOM-KPUCTUBOMEPOM
¢ 1972 roga (Salonen & Mutenia 2007), a HaunHas
¢ 1977-1979 ropos, 0O BbINTOB KPACHbLIX XMULLHbIX
pbIb coaepxuT YeTbipe Buaa pbib (puc. 40).

BrnnsHne 3apblbneHus cTtano 3ameTHO yxe B
koHue 1970-bIX rogoB Mo CTaTUCTUYECKMM OaHHbIM,
HO ocobeHHo B 1980-roabl BbINIOBbI XWLHbLIX PblO
CUIbHO YBEMMYUINCH, MPEXAE BCErO, N3-3a XOPOLUEro
Mocne peskoro
CHWXKeHunA yrnosa psAnyLwkn B Havane 1990-bix rogos

MCTOYHUKA nNuUTad, pAnyLwKu.

Pe3KO YMEHbLUMNCb TakKe BbINTOBbI XULLHbIX Pbl® A0
MUHUMarbHbIX B Ha4ane 1990-bix rogos.

O6LWwit BbINOB pbibbl, K

Cutyaumsa ynydwwunace B 2000-ble rogbl 3a CYéT
YBEMUYEHNS YUCMEHHOCTU KapfMKOBOIMO cura W
psinyLUKK. B 31O Bpemsi xopoLume pesynsraTbl NofyYeHbl
3a CYET Ka4eCTBEHHOIO 3apblbrneHns, YTo B KOMMIEKce
C YBENUUMBLLEWNCS MONyNsUMEn pAMyLIKU NPUBENO K
KPYMHbIM BbIfTOBaM KPaCHbIX XULLHbIX pbib (puc. 40).

O6wwmnn BbinoB o3epa MHapu B 2000-ble rogbl
ctabunuanposanca Ha ypoBHe 170-180 TOHH.
Konebanna mexay rogamu B 2000-ble rogbl 6binn
3aMeTHbl MeHbLUE, YeM paHbLue (puc. 39).

[na gaHHoro oTyéta KonmMyecTBO phblibakoB MOXHO
OblIO  MpoaHanuanpoBaTb TOMbKO 3a [AOBOSbHO
KOPOTKWUIA, HO CPaBHUMbIA OTPE30K BpEMEHU. B KOHLe
1980-biIx rogoB Bo Bpemsi Gyma «3ddEeKTUBHOIO
pblbonoBcTBay OTMeYanocb 60omnblIoe KONMMYEeCTBO
npodgeccroHanbHbIX pblbakoB. Bcnegcteue peskoro
YMEHbLLEHMS 3anacoB PsNyLLUKN N CHUXKEHNS MHTepeca
K noerne cura OOMbLION Mepexen KormyecTBO
npodgeccuoHanbHo
ymeHbwmnocb B 1990-bie rogbl. 2000-ble rogbl Mo
CTaTUCTVKE YrOBa OTHOCSILLIMXCS K NPOtECCUOHaMbHbIM
pbibakam 6bIo okono 15 YyenoBek.

BblflaBnMBaeMon  pbibbl

600 000
500 000
400 000 Puc. 39. O6wwme BbINoBbI Ha osepe WHapu
B pasHble nepuoabl HabnoaeHui.
PedepeHTHble nepuogbl: nepuog go 1999
300 000 roga v nepuod Ao Havana perynmpoBaHua
1935-1940 rr. BeicoTa cTonbua - 310 cpeHee
] 3Ha4YeHne nokasaTens, a OTPe30oK — AMana3oH
200 000 M - % konebaHui 3a paccmaTpuBaemblil nepuoa.
100 000 - H =
© 1935-  1935-  1950-  1960-  1977- 1980  1990-  2000-  2005-
1999 1940 1955 1970 1979 1989 1999 2009 2009
BbINOB XWLLHbIX BUAOB KPACHOW Pbibbl, KI
100 000
80 000
T Puc. 40. BblnoBbl XMLLHbIX BUOOB KpacHOMN
T pbIbbl Ha 03epe NHapu (Kymxu, apKTU4eCcKoro
ronbLia, 03épHOro N10COCs, 03EPHOIO
60 000 ronbLa-KpUcTMBOMEpa) B pasHble nepunogbl
HabnogeHun. PedbepeHTHble neproabl:
] o nepwog 8o 1999 roga v nepuopg 4o Havana
40000 perynupoBaHusi 1935—-1940 rr. BeicoTa
ctonbua - aTo cpeaHee 3Ha4YeHne nokasaTens,
7 a 0Tpe30K — ArMana3oH konebaHun 3a
20000 | paccmaTtpvBaeMblii NEPUOL,.
) 1935- 1935-  1950- ‘ 1960- 1977-  1980- 1990-  2000- ‘ 2005-
1999 1940 1955 1970 1979 1989 1999 2009 2009
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CTtaTuctuka MeCTHbIX  pblbakoB-nobutenen
Begétcsa ¢ 1987 roga, korga necHast cnyxba crana
npesocTaBnaTb 6ecnnaTHble MULEH3MN Ha JTOBIO PbIObI
MecCTHbIM xuTenam (Salonen 1992). Konunyectso cemen
pblbakoB Ha o3epe VHapu COXpaHsnochk HEU3MEHHbLIM
Ha MPOTSPKEHWMM BCEro paccMaTpvMBaeMoro nepuoga.
B 2000-ble rogbl Takux cement obino okono 900.
HemecTHbIX pblbakoB-ntobutenen 6oino Gonblue
Bcero B KoHLUe 1980-bix rogoB, Korga Habnoganoch
n3obunune pbibbl XMLWHBLIX BUOOB U pAnyLwkn. Mocne
YMEHbLLEHNS1 BbITOBa 3TMX BUOOB pbiObl B Havane
1990-bIX ro40B YMEHbLLMITOCH U KONMYECTBO pblbakoB-
nobutenen. YnyJleHve cutyauumn ¢ 3anacamm pbiobl
B 2000-ble rofbl NOBMMANO Ha yBernuM4yeHue 4ucna

NPUEe3Xnx.

PbibonoBcTBO

KomneHcauuoHHoe 3apblbrieHne cura Ha OCHOBE
pelieHns
1975 roga - MunnuoH ceronetok. CHayana ob6bém
BbinyckaemoWn pblObl 6611 6onble, B 1980-ble rogbl —
1-2 munnunoHa monogu (puc. 41). Mo pekomeHgaumnsim
NpoBeOEHHbIX MCCregoBaHUN
npekpalleHa nocagka cura 4y>KepogHOW Ans 3Tow
obnactn hopMbl, MHOFOTBIYMHKOBOrO cura. losxe
YMeHbLLUEeHO pa3BefeHne U MarnoTblYMHKOBOrO cura
(Salojarvi & Mutenia 1989, 1994). Konwu4yecTtBo
Bbinyckaemoro cura B 03epo WHapu B 2000-ble
rogbl ycraHoBurnocb Ha yposHe 750 000 ak3. JToT
ypOBeHb npeaBapuTenbHO MfaHupyeTcs u  Ans
KOMMEHcaLUMOoHHbIX nocagok B 2011-2015 rr.
KomneHcaunoHHoe o0653aTtenscTBO MO  03epy
MHapun 100 000 3K3. KyMXu unm 03€pHoro nococs. Ha
npakTuKe Ans nocagky ucnonb3yercs pbiba Bo3pacTa
2—4 ner. lNMocagkm Kymxu JOCTUINN NpeannucaHHoro
ypoBHsi 1980-bix rogos. Ha ocHoBaHUM pekomeHraauni
MaptTyceHa (Marttunen et al. 1997), Haunnas ¢ 1997
roga, nof CAULWKOM BbICOKMM YPOBHEM 3apblbrneHuns
ansa  umerowerocs pasmepa kopmoBow 6asbl,
noHumarncs yposeHb 60 000-80 000 k3. monoaum.
97101 npegen coxpansanca B 2000-ble rogbl (puc. 42).
[aHHbI YypOBEHb NO-NPEeXHeMy COXpaHAeTcsd U Ans
KOMMEHcaLMOoHHbIX nocagok B 2011-2015 rr.
Mocaaku apKTnyeckoro ronbua nnu
ceBepoamMepuKaHCKOro 03épHOro ronbua-
kpuctuBomepa (Salonen & Mutenia 2007) no
peLleHnio 0 KOMMNeHcauum NPoOBOASTCS B KONMMYECTBE
250 000 ak3. ceronetok exerogHo. Ha npakTtuke
apKTUYeCKMI roney, BbiMyCKaeTcs B Bo3pacTe 2—3-reT,
Korga konu4yecTtso 6onee B3pOChbiX pblb — 3TO TOMBKO

BbiClLEero aaMMHUCTpaTUBHOIO cyda

cHayana Obina
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Hebonbllas YacTb MO CPaBHEHWIO C CeroneTkamu.
B 2000-bie roabl
rogoBukm ronbua (puc. 43). Mo nnaHy 3apbibrneHns Ha
2011-2015 rr. ronew, BbiNyCKaeTCsi Takke B BO3pacTe
OfHOro roga.

B OCHOBHOM MUCNosfb3oBarnuncb

MNMocanku cura, 3K3. CeroneTok
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Puc. 41. O6bEMbI Nocafok ceronieTok cura B o3epo VHapu
B pa3Hble nepuoabl HabnoaeHuin. Beicota ctonbua - ato
cpefHee 3HayeHWe nokasaTens, a OTPe3oK — AnanasoH
konebaHuin 3a paccmaTpuBaembiin nepuoa.

Mocagkn o3épHomn hopenu, ak3. 2-4-neTHue
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Puc. 42. O6bémbl nocagok Monoan Kymxu (2—4-netHue)

B 03epo MHapu B pasHble nepuoabl HabnoaeHwir. Beicota
ctonbua - 970 cpegHee 3HayYeHue nokasaTens, a OTPe3ok —
AvanasoH konebaHuin 3a paccmaTpuBaemsbiin nepnog

[Mocagku apKTMyecKoro ronbLa, aK3.
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Puc. 43. O6bEMbI NOCaOK MONOAM apKTUYECKOTO ronbLa,
OTAENbHO KPYMHble 3K3eMnAsapbl (2—3-neTHre) 1 rogoBUKN
B pasHble nepuodbl HabnoaeHwir. Beicota ctonbua - ato
cpefHee 3Ha4yeHve nokasarens, a OTPe3ok — AnanasoH
konebaHuii 3a paccmaTpyBaeMbIli NEPUOL,



YOenbHbI CETEBOM BbINIOB apKTUYECKOTO ronbLa, r/CyTkM
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Pwuc. 44. YoenbHbI BbINTOB apKTUYECKOro ronbLa (rpammos/
CeTb-CYTKW) Ha OCHOBaHWUMN y4éTa NPUAOHHOrO CETeBOro JoBa
B 03epe VHapw B pa3Hble nepuopasl HabnogeHun. Beicota
ctonbua - 310 cpefHee 3HaYeHWe nokasaTens, a OTPe3okK —
AvanasoH konebaHun 3a paccmaTpuBaemblil Nepunoa.

YAenbHbIl CeTEBON BbINOB 03EPHON hopenu, r/cyTkn
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Pvc. 45. YaenbHbii BbINIOB KyMXK (TPaMMOB/CETb-CYTKM)

Ha OCHOBaHWK y4éTa NPUAOHHOIO CETEBOrO f10Ba B 03epe
WHapw B pasHble neproabl HabnogeHwn. Beicota ctonbua -
3TO CpefHee 3HaYeHune nokasartensi, a OTpe3oK — AuanasoH
KonebaHui 3a paccmaTpuBaeMblii MEPUOA,.

YOenbHbI CeTEBOW BbINOB cUra, r/cyTku
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Puvc. 46. YaenbHbii BbINOB cura (rpamMMOoB/CETb-CYTKN) Ha
OCHOBaHWK y4éTa NPUAOHHOIO CeTeBoro fnosa B o3epe NHapu
B pa3Hble nepuofbl HabnogeHun. Beicota ctonbua - ato
cpegHee 3HayeHve nokasaresns, a OTPe3oK — AnanasoH
konebaHuit 3a paccmaTpuBaeMbli MEPUOA.

YaoenbHble BbINIOBbI CETbIO

YOenbHbIN BbINIOB apKTMYECKOro ronbLa Ha OgHy CeTb
B MPWAOHHOM JioBe B kKoHLe 1970-bix rogoB Obin 04eHb
HeborbLumM, MeHee 10 rpammoB B cyTku (puc. 44). Korga
Hayanocb 3apbloneHne B 1980-bie rogbl, TO BbITOBbI
yBEMMYMIUCH B ABa pasa, HO ynanu onatb B 1990-ble
rogbl. Bcé Bpems B 2000-bie rogpbl BbITOB apKTUYECKOrO
ronbua 6bin HennoxmM. B nocnegHve rogbl OH BbIPOC
B [Ba pas3a MO CPaBHEHMWIO CO CPedHVMMM BblNIOBaMMU
1980-bIx 1 1990-bix rogoB (puc. 44). lNepexon
K nocagkam TrO4OBMKOB MPOXOAUT YCMELHO npwu
[0CTaTo4HOM KopMoBoW Gase (cp. puc. 43 n 44).

MpYOOHHBIN BbINOB CETLIO KyMXM Obin B KOHLE 197 0-bix
rogoB OYeHb MarieHbkUM, MeHee 5 rpammoB (puc. 45).
MosiBneHne psAnyLIKK, Kak HOBOMO MULLEBOrO pecypca
03epa, a TakKe MOBbLILIEHNE YPOBHSI 3apblOneHus B
1980-ble rogbl ObICTPO yBENUUUNN OOBEMBI O3EPHOM
cdopenn. B 1990-rogbl  BbINOBbI  YMEHbLUMNCH
BCNEACTBME yXydLleHUs KopmoBou 6a3bl, HO cTanu
MOCTENEHHO YBENUUMBATBCS B KOHLE AecATuneTus. Tak
cpegHee KonmMyecTBO yAernbHbIX BbinoBoB B 1990-bie
rofibl ObIro NOYTV Ha YPOBHE cpeaHero 3HaveHns 1980-bix.
B Havane 2000-bix rogoB BbIFIOB KYMXW CETbIO
Obln HENnMoXum, B CpegHeM MOYTU OBYKPATHbIM MO
cpaBHeHuto ¢ 1980-biMu 1 1990-biMK rogamu (puc. 45).

Mo cwury Habnwogancs paBHOMEpPHbLIN YPOBEHb
BblnoBoB (puc. 46). CpegHee 3HayYeHWe yOerbHbIX
BbIJTOBOB Ha BCEX BPEMEHHbIX OTpe3Kax COCTaBWMO
150-300 rpammoB. BbirioB Tak Ha3. HopMarnbHbIX
curos o3epa MHapu cocTtouT n3 pasHbix oopm cura
(MHOTOTBIYMHKOBBIV 1 ManoOTbIMMHKOBBIN). CunTaeTcs,
4YTO M3 3TUX hopm BorbLUe BCEro OT perynnpoBaHns
CTpagaeT MHOTOTbIYMHKOBBIN CUT.

YnenbHbI CETEBON BbINOB PSAMYLLKM, [/CyTKN
10 000

8 000

6 000

4 000 ‘i‘
2000 ( Flﬁ
. 1]

1985- 1985- 1990- 2000- 2005-
1999 1989 1999 2009 2009

Pwvc. 47. YaenbHbi BbINOB pANyLUKM (FpaMMOB/CeTb-

CYTKM) Ha OCHOBaHWM y4éTa NPUOOHHOIO CETEBOro foBa

BO BpeMsl HepecTa OCeHbi0 B 03epe ViHapu B pasHble
nepvoabl HabnogeHun. Boicota ctonbua - aTo cpeaHee
3Ha4YeHue nokasarternsl, a OTPe3oK — AnanasoH konebaHun 3a
paccmaTtpuBaeMblii NEPUOA.
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B nocnegHue pecATvnetus B
npeobnagaeT ManoTbl4MHKOBbIN cur (Toivonen 1966,
Salonen et al.1996). YgenbHbIn BbINIOB cuUra He
MOXeT AaTb npeacTaBneHust 0 maclitabax 3anacos,
a TONbKO O YMCINEHHOCTU OTAENbHbIX COCTaBMSOLWMX

BblioBax

nonynsuMm Ha OCHOBaHMK MONafaHns B CETb.

3anacbl psnywkn 6binn GoNbWIMMKU B KOHLE
1980-bix rogoB (puc. 47). YaenbHbI BbINIOB B CETU
[OCTUran oKoso 4 Kr, HO Mocrne Peskoro CoKpalleHust
3anacoB BbIfIOBbl YMEHbLUUIUCh A0 MWHMMAarbHbIX
B Hayane 2000-bix rogax. 3atrem oObEM BbifoBa
onaTb pacTeéT n B 2005-2009 rr. coctaBnseT 6onee
5 kr. OTO npeBblWAET YyXe YypOoBEHb NpeablayLLero
nuka.
CUTyauuto No3gHEN OCeHn BO BPeEMSsI HepecTa, Koraa
ncrnonb3yeTtcs Hebornblloe KonuMyecTBo ceTeil. Bcé
Xe IOBMSA PAMYLWKA 3HAYUTENBHO YMEHbLUMMACh.
3HayeHne pAMNyLWKN Kak MCTOYHMKA MuTaHus ans
XULLHbIX BUOOB KpacHou pbibbl B 2000-ble rogbl no-
NpexHemy BEnuKo.

YOenbHbIN  BbIIOB  PANYLIKW  OTpaxaeTt

CpenHuu Bec

CeefeHns 0 cpedHeM Bece apKTM4ecKoro ronbla
MMEIOTCS TONbKO 3a KOPOTKMI MPOMEXYTOK BPEMEHN.
lMnoxoe cocTtosiHne KopmoBoK 6asbl ckasanocb Ha
pa3mepe pbib B 1995-1999 rrT., Korga cpegHuii Bec
ronbua B MNPOGHbIX BbifloBax Oblfl HEMHOMO Bbille
0,5 kr. C ynyJyweHvem cuTyaumm € 3anacamu nuim,
cpedHun Bec cTan npubnuxkartbCs K KurmorpamMmy B
KoHLe nepeoro gecatunetmsa 2000-bix rogos (puc. 48).

Tak xe n B 2000-ble rogbl pocT U NPOMbICIIOBbIE
3anacbl KyMXu Obifin XOpOLLEro YPOBHS:: BO BCEX
NpobHbIX BbINIOBaX CPedHW pasMmep yBenuuuncs ot
O[HOTO 40 OAHOrO C MOOBMHOW Kunorpamma (puc. 49).
Xopoluve 3anachl psnyLLKX, Ka4eCTBEHHOe 3apblbneHve
1 JOCTaTOMHO KPYMHbIN pa3mep siven cetert obecneumnm
N3MEHEHNE pa3Mepa KyMXKu B My4LLIYH CTOPOHY.

CpenHun pasmep cura onpegensieTcs B ynose
bonbLon mepéxen ¢ 1986 roga. Pasmep cura Obin
HebonbwuMm, B cpegHeM 150 r, B koHUue 1980-bix
rogos (puc. 50) ns-3a M3nULWHEN MHOMOYUCIIEHHOCTH
nonynsaumun. BcnegcTteue Kak 3aMeTHOrO YMeHbLUEHUS
nosa 6onbLUIO Mepéxen, Tak U YMEHbLUEHUS MOCaA0K
cura, ero cpegHuin pasmep ysenuuunca B 1990-bie
rogbl (Salonen et al. 1996). Nocne aToro cocTosiHne
3anacoB COXPaHANOCb Ha [OBOMbHO CTabWMbHOM
ypoBHe brnarogapsi paBHOMEPHOCTY MOCaAoK U OTNoBa
ManoTbl4MHKOBOro cura. CpegHun Bec gocturaet
200 rpammoB B 2000-bie rogpl.
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Pwuc. 48. CpegHuii BEC apKTUYECKOrO ronbLia Ha OCHOBaHUM
npo6Horo BbINOBa (BCe BUAbI CHAcTel) Ha o3epe VHapu

B pa3Hble nepuoabl HabnogeHwn. Beicota ctonbua - ato
cpegHee 3HayeHvie nokasarens, a OTPe3ok — AnanasoH
KonebaHuii 3a paccmaTpuBaeMblii MEPUOA,.
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Puc. 49. CpegHuii BeC KymxXu Ha OCHOBaHUM NPOBHOro
BbINOBA (BCE BMAbI CHAacTel) Ha o3epe VIHapu B pasHble
nepvoabl HabngeHun. Beicota ctonbua - 3To cpegHee
3HayeHWe nokasarens, a OTPe3oK — AnanasoH konebaHuii 3a
paccmaTtpuBaeMblii NepUoa.

CpepgHun Bec cura, 1
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Puc. 50. CpeaHuii Bec cura Ha OCHOBaHWUM NPoBHOro
BbIfloBa 6onbLUO Mepéxeit Ha o3epe ViHapu B pasHble
nepuogbl HabnogeHui. BeicoTa ctonbua - aTo cpegHee
3HayeHWe nokasaTens, a OTPe3oK — AnanasoH konebaHuii 3a
paccMaTtpviBaeMblvi NepUoA.



O600LweHne

PerynupoBaHue,
KpynHomacLuTabHble
N n3MeHeHve B noBe pblbbl OKa3anu 3HaYnTenbHOe
BMMSHME Ha BOAHble 3KOCUCTEMbl O3epa MVHapw,
0cobeHHO Ha nonynsaumm pblb. OgHOBpPEMEeHHoe
BO34EeNCTBME ¢akToOpoB  yCUNUmMo
npoucxogswme mameHeHnsa. Hanpumep, B 1980-bie
rogbl
3anacbl NosiBMBLUEroCsi B 03epe HOBOTO KOPMOBOIO
pecypca Ana pblb, paAnyLKu,
nocagku cnocobCcTBOBaNM yBEMUYEHUIO KONU4YecTBa
BblNaBnuBaemMon Kymxu. Kpome psinywiku Cpoku
WHTPOAYKLMM OBYX APYrMX HOBbIX BUAOB PbIB, - 03EPHOIo
N10COCS M O3EPHOIO rofbLIa-KPUCTUBOMEPA, NPUXOAATCSA
Ha nepvof BpeMeHu, Korga B 03epe KOPMOBOW PbiObl
6bINo 4OCTATOHHO M Ar1S HOBbIX XMLLHBIX BUAOB pbi6. B TO
e Bpemsi 1 OB pbibbl 3HAYUTENBHO aKTVBU3UPOBArICS.
Bocxogawmnm TpeHa MHOrMx HabnwogaeMblix
nokasareneu Hapywwunca B Hadane 1990-bix rogoBs 13-
3a pe3Koro cokpalleHus 3anacos psinyLuku. OcobeHHo

3apbibneHune PANYLKOMN,
KOMMEeHCaLUVOHHbIE  MOCaaKu

HECKOJIbKNX
BbIJTOBbl  KYMXXW CyLLEeCTBEHHO BbIPOCIIN.

yBENMUYUIIUCL, a

pe3koe nageHue Habnogaetca B KONMYyecTBe
pblGakoB, BbIITOBaX KPACHOW pbiObl M PAMYLLKU B KOHLE
1980-bIX rogoB. B ygenbHbIX BbIIOBax U cpegHeM
Bece 1980—-1990 rr. cpegHue 3Ha4YEeHMS BbIPOBHSNMUCD,
N3MEHEHMSI B HUX OTYETINBO HE BUAHbI.

3anachl 1 BbINTOB pbiObl O HEKOTOPbLIM NoKa3aTensam
ctanu yeenuumeatbca B Hayane 2000-bix rogos.
BbINnoB v ygenbHbIN BbINOB, CPEAHUMN BEC KpacHOW
pbibbl, a Takke yAernbHbIN BbIIOB PANYLWKX Obinv B
Havyane 2000-biIx rogoB Oonblle, 4Yyem Korga-nmbo
paHee B paccmaTpuBaeMblli NEPUOL BPEMEHN.

O6bEMBI NOCaOOK, Kak cura, Tak v KYMXKU, yMEHbLLEHDI.
B 3apblbneHnn apKTMyeckum ronbLoM nepewnn oT
2—3-NEeTHNX 3K3EMMNISPOB MOMTHOCTBIO HA OOHOMETHUX
(tabnuua 14). Ctabunusaums nocagok M BbiNloBa
cura obecneunny NOCTOAHCTBO YAENbHOMO BbISIOBA U
cpenHero Beca B 2000-bie rogbl. B komneHcaumMoHHOM
3apblOneHnn 1 HabnaeHNN 3a HAM NoKa He OXXMAAETCS
oonbLUMX nameHeHui B 2010-ble roapl.

YNoMsiHyTOe 34eCb YBENUYEHNE BbINOBA XMULLHbIX
BMOOB KpPaCHOWM pbiObl, 04EBMAHO, MPEKPATUIIOCh, TaK
Kak 0ObEMbI BbITOBOB BCEX 3TUX BMAOB CHU3UIMCH
yxe B 2009 rogy.

Tabnuua 14. lsmeHeHne nokasatenen n BnusHue aTux nameHeHuin B 2000-ble roabl N0 CpaBHEHMIO C NEPUOAOM BPEMEHMU,

3akaH4ymBatommesa 1999 rogom.

Ne | MapameTp MokasaTenb

WA3meHeHue no
CpaBHEHUIO C
pecdepeHTHbIM
nepuoaom

OueHka BO3MOXKHOrO BO3eNCTBUA
Ha COCTOsiHue BOA0OEMa U ero
ucnonb3oBaHue

1 | Bbinos pbibbl | O6LWKiA BbINOB pbibbI (Kr)

Bes nameHexnmn

HeT Bo3genicTeusa

2 BbinoB kpacHow pbi6bl (Kr)

YBEenuuuncst o4eHb CUbHO

Bonblioe nonoxutensHoe BO3AenNcTBme

3 YaenbHbIn YaenbHbI BbINTOB apkTUYECKOro

YBenmMuuncsa o4eHb CUMbHO

Bonbloe nonoxutensHoe BO3aencTeme

(r/ceTn-cyTkm)

BblfOB ronbua (r/cetTn-cyTku)
NMbHbIN BbINIOB KYMXW o

4 Vi 0B Kyl YBenuuuncsi o4eHb cunbHoO | borbliuoe nonoxuTensHoe Bo3aencTane

(r/ceTn-cyTkm)

YaenbHbI BbINOB cura .

BENUYUCA YMEpPeHH MepEHHOE MONOXUTENBHOE B NCTBU

5 (HlceTn-cyTkn) YBENnu4uncsa ymepeHHo YMepeHHOe NonoXnTensHoe BO3AeNcTene
6 Ytz b e PHI L YBenuuuncs o4eHb cunbHo | bonblioe nonoxutensHoe Bo3gencTeme

7 CpepnHuii Bec

o CpepfHwuii Bec apkT. ronbua (r)

YBenuuuncs o4eHb CUNbHO

Bonblioe nonoxutensHoe BO3AenNcTBME

8 CpepHuii BeC Kymxu (g)

YBENUUYUNcst o4eHb CUbHO

Bonblloe nonoxutenbHoe BO3aencTeme

9 CpepnHuit Bec cura
(6onbL. Mkpéxa, r)

Bes nsmeHeHumn

HeT Bo3aenicTBusa

CUINbHO

(2—3-neTH., 3k3.)

10 Yucno Yuncno npodeccroHanbHbIX YMEHbLUNNOCH OYeHb Bonblioe oTpuuatensHoe BRusHne
pbibakoB pbi6akoB (4en.) He3Ha4ynTenbHO (konnyecTBO M cOCTaB 3anacos (cur))
Yucno nosswmx poiby ans He6onblloe nonoxutenbHoe Bo3aeicTeune
1 cembu (cemeit) MESHMACCETHEMHATO (konn4yecTBO)
12 ;I{vgj:_ln)o pElbakoricEUTsIISn YMEHbLUNNOCh HEMHOTO Hebonbluoe oTpuuatensHoe BNUSHUE (YXCIO0)
Mocapgku MNocapgku cura
13 pbIGHI (ceroneTky, ak3.) YMEHbLUNNNCL YyMEPEHHO BnuaHne 3ameTHOo no nokasatenam 5, 9, 10 u 11
14 (nz(iiafK;'K';y)M”(” YMeHbLINANCb YMEPEHHO BnusiHne 3ameTHo no nokasatensm 4, 8, 11 n 12
15 Mocapku apkT. ronbua YBenn4nnmcb o4eHb
(1r., 9k3.) CUMbHO
BnusiHne 3ameTHO no nokasatensm 3 u 7
16 [Mocapkun apkT. ronsua YMEHbLUNINCh OYeHb
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Puc. 51. Camas xenaHHas pbiba Ha 03epe WNHapu - kymxa (poto OpHo CaroHeH).
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9. ObobOLeHne 1 oLueHKa 9KOIorm4eckoro

COCTOSAHUSA B LIeNIoM

3meHeHunsa B cocTossHMM o3epa IHapu 1 ero ncnonb3oBaHUK
B 2000—2009 roabl no cpaBHEHUIO C pedepeHTHbIM NEPUOLOM

O6bulee cocTosiHMe o3epa B NepBoe AecATunetve
2000-bIx rogoB nyYwle B CpaBHEHUW C MNepUOLOM
1960-1999 rr.
22 nokasaTtenam, ObiM No3nTUBHLIMKU. V3meHeHus
xapakTtepa
9 nokasaTtensiMm U OHW, B OCHOBHOM, HE3HAYUTESbHbIE.

MNameHeHnsa, Habniogaemble no

oTpuuaTtesnibHoro 3aMeyYeHbl no

B OTHOWEHWM 3KOMOrMYecKoro COCTOSHUSA W
MCNonb3oBaHUSA Bogoéma Gonbliue BCEro M3MeHeHWUw
B Jy4llyl0 CTOPOHY CBSI3aHO C 3anacamu pbibbl:
NONMOXWTENbHbIE W3MEHEHUs 3amMeyeHbl B CeMu
nokasatensx u3 [OeBATU. Takke eCcTb NpU3HaKku
YMYYLWEHNsi perynupoBaHus. OTO BUOHO MO LUECTU
13 gecaTtu nokasaternen. bonblue Bcero HeraTUBHbIX
N3MEeHeHWI NPOM30LLNO B KaYeCTBe BOAbl Y COCTOSAHUN
3006eHTOCA.

M3meHeHns B nokasatensax, oTpaxarwoLmx
rMApoNorMyeckne ycrnoBusl, CBA3aHbl C NoTenneHnem
knumata. CpegHsia TemMmnepaTypa, kak NoBEPXHOCTHOW
BOAbl, Tak U Bcero crtonba BoOAbl 3HAYUTENbHO
nosebicunacb B pedepeHTHbIn nepuog 1960-2009
. u B nepoe gecarunetne 2000-bix rogos. MNMepuoa
OTKpbITOW BoAbl cTan 6onee NpogomKUTENbHbIM, Néq
B Hayane 3uMbl 6oree TOHKMM, a MPUTOK B HOsIGpe-
anperne yBenuyuscs.

[anee GyayT paccMOTpeHbI OTAENbHbIE MOoKasaTenu:
BO3MOXHOE BO3[4eNCTBME pasHblX (aKTopoB Ha
COCTOSIHME MoKa3aTens, 3ameyYeHHble TpeHabl W
OTAENbHbIE U3MEHEHWS CryYarHOro xapakrepa.

* PeesynuposaHue: B nocnegHve pecaTb neT B
perynmpoBaHMn CTPEMUNNCH, C OLHOW CTOPOHBI,
NMOAHSATL YPOBEHb BOAbI C CaMbIX HUXHUX OTMETOK
B NETHUI nepwuogd, a C ApYrovi CTOPOHbI, MOHU3UTb
caMble BepxHuMe OTMeTkM. Hawnbonee sBHO

BblPaXXEHHOE MOMNOXUTENbHOE BMSHWE CBS3aHO

CO CHWXEHNEM CaMbIX BbICOKMX OTMETOK U € bonee

4YacTbiM, YeM paHblle, noaaep)KaHWeMm YpOBHSA

BoObl B OnaronpusaTHOM AN pekpealyMoHHOro

ucrnonb3oBaHWs AuanasoHe. PekomeHgauuun no

CHWXaloLeMycs TpeHOy YPOBHs BOAbl J1IETOM,

nocne nasodkKa, BbINOJTHAIIMCb 4O0BOJIbHO XOPOLUO.

* Haepyska: YpoBeHb To4devyHOM  dpocchopHon
Harpysku Ha o3epo VHapu ymeHbLwmnncs B 2000-bie
rogbl, HO YPOBEHb a30THOW Harpysku MOBbICUICS.
[onga To4e4HOn Harpy3km B 06bEME MOCTYNarLLMNX
B 03epo OGMoreHoB BCE e mana.

» Kavecmeo 600kl

BOAbl B 3UMHEE BpeMsdA npusBesn K yxXygleHUo Tam

[loTenneHne HWXHero crnos

KNCINOPOAHOIro peXxnma B HebonbLUOW MO nroLiaan

rny6okoBOAHOW BnagnHe  BacukaHcenks. B
MacLluTabax BCero osepa BhVsSIHWE 3TOr0 HEBEMMKO.
CHWKeHNe YpPOBHSI KOHLEHTpauui xropodmnna A,
C MOMOLLbI KOTOPOro HabnoaatoTcst U3MEHEHUs
BOLOPOCHEN,
NOMNOXMTENbHBIM SBMIEHNEM C TOYKM 3PEHMS KayecTBa
BOAbI, HO C OPYrof CTOPOHbI B ONIMFOTPOGOHOM 03epe
YMEHbLLEHNE NEPBUYHOM NMPOAYKLUUN MOXET UMETb
oTpuLaTenbHOe BO3OENCTBME Ha pbIOHbIE 3anachl.

* PacmumenbHocmb. Hebonblune nonoXxuTterbHble

B 0ObEme MOXHO  cuuTatb

M3MEeHEHUss B 30He
MU pacnpocTpaHeHus
yBenuuyeHme

npouspacTtaHus  XBOLLEW
3000eHTOCA, a
YYBCTBUTEMbHBLIX K

Takke
N3MEeHEeHNAM
BMZOB U KPYMHbIX NMPUAOHHBIX PACTEHUIA BO3MOXHO
yKasblBalOT Ha TO, YTO PerynnpoBaHve pasBuBaeTCs
B Donee «3KONOrMYEeCKOM» HarpasneHum.

* 3006eHmoc numoparnsHoU 30HbI: He Habntogaetcs

M3MEHEHWUI, KOTopble MOryT 6biTb CBA3aHbl C
COBEpLUEHCTBOBAHMEM  perynumpoBaHus. XKueble
OpraHuambl MPUBPEXHON 30HbI MO-MPEXHEMY B
HEKOTOpPOi CTerneHu CcTpadalT OT Mepenagos B
YPOBHE BOAbl, YTO MOXKET UMETb HEraTUBHOE BNSHNE
Ha KopMOBble 3anackl pbl6. C Opyro CTOPOHBI
03epo MHapu o4eHb onmnroTpodoHoe, MnoTHOCTL €ro

3006€eHTOCa H13Kas MO ECTECTBEHHbIM npuynHam.

* PbibHbie 3anacki: B nepBoe gecatnnetHme XXI Beka

Habntoganucb Gonblive ynoBbl XULLHbIX BUOOB
KpacHoW pbIObl, yaenbHbIE BbINOBbI M CPEAHUIA BEC
pbl6. Ha pbIOHbIE 3anackl okasanu NoNOXUTENbHOE
BMMSIHWE B MEpBYO odepedb Xopoluas KopMoBas
fasa (psnywka) u pesynstatmBHas paboTta no
3apbibneHnto. B coctosHum 3anacoB pbibbl BCE
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Ke NOSIBUNUCL MPU3HaKU yXxyalleHus Ha pybexe
2010-bix ropos. [lpexpe Bcero, 3T0 KacaeTtcs
XULLHbIX BUOOB KPaCHON pbIObI.
* Pbiborioecmeo: 3aMmeTHoe yMeHbLLEHME KonmnyecTea
npodpeccroHanbHbiX  pbl0akoB  MOXHO — cyMTaTb
HeraTMBHbIM SIBIEHNEM. YMEHbLUEHNE OOBLEMOB
BblfloBa MPMBOAWT, KaKk MpPaBWIO, K CIALLKOM
DOMbLLOM YNCNEHHOCTU NONYNALMIA PbiObl, 0COOEHHO
cura, 1 K 3amearieHuo pocta. Tak ke 1 nonynsiumm
PSNYLLKA MOTYT CTaTb CITULLKOM MHOFOYUCIEHHBIMU.
» Oposus bepezos u ux 3aujuma: FABHOE yMEHbLLEHNE
obBana 6eperoB MOXHO CYMTaTb MONOXUTENbHBIM
N3MeHeHNeM, Kak ansi rmapobruoHTOB NUTopanbHom
30HbI, TaK U ANsi PeKpeaumoHHOro MCnorb30BaHUs
BOOOEMA, HO C [PYyron CTOPOHbI YBENUYeHue
pa3mMepoB YKPENNEHHbIX BeperoB MOXeT MecTamu
oKasblBaTb HEraTUBHOE BIIUSIHWE HA €CTECTBEHHbIN

naHgwadrT o3epa.

JKonorn4yeckoe CoctossH1e B
2000-ble roabl

3kornormnyeckoe cocTosiHie o3epa Hapu oLeHMBanoch
NMpy COCTaBIEHMM MriaHa ynpaBrieHus Tepputopuen
MeHemKMeHTa Boa TeHo-Haataménoku-arciokm
B 2008-2009 rr. (Lapin ymparistokeskus 2009). Ha
nepeBoM 3Tarne MnaHMpPoBaHUSA KraccuduumpoBaHe
9KOMOrM4ecKoro COCTOSIHUS 03epa MpOoBOAUIIOCH, B
OCHOBHOM, C MOMOLLIbIO OBLLMX NMoKasaTenen CoCTOsIHMS

9K3. (9K3EMNNAPOB).
16

OTKPbITbIX YHaCTKOB 03epa. 3a UCKINoYeHeM nokasarens
rmapo-mMopdonorM4eckoro  COCTOSIHUSA, MO BCEM
ocTanbHbIM, MUCMOMb3yeMbIM B yMpaBneHu BOOHbLIMU
pecypcamn nokasatensm, cocTosiHue osepa WHapwu
onpenenseTcsa Kateropmen «oTnn4Hoe» (puc. 52).

B npoekte no oOueHKe 3KOMOrM4eckoro
COCTOSIHUSA 3aperynupoBaHHbix BogoémoB (Ke-
to et al. 2008) paspaboTaHbl nokasatenu Ans
MakpouTOB, a Takke 3000eHTOCa W nonynauun
pbl6 nuTOpanbHOM 30Hbl. [daHHble HabnogeHun
no3Bsonunu
COCTOSIHUSI 03epa Mo 3TUM nokasatenam (tabnuua
15). B cpegHem, no nokasaTent Makpogutos
COCTOSIHME BOAOEMA «OTNMYHOe». o nokasatensam
nuToparnbHoun 2000-bie
COCTOsIHMEe, B CpefHeM, X0TS

NpoOBECTU OUEHKY 3KOoJNorn4yeckoro

3006eHTOCa
rogbl
3HavYeHns Ko3(pPULMEHTa 3KONOrM4YEeCcKoro kayecTsa
(EQR) Haxogmnucb Ha rpaHuLe KnaccoB «XOPOLLEero»
COCTOSIHUA U «YOOBIETBOPUTENBHOIO» COCTOSIHUS.

30Hbl B
«xopoiwueer,

loObl OTnNUYanuMcb MO CBOUM TMAPONOrMYECKUM
ocobeHHocTsaM. 3-3a aTOro 1 pasHulbl B MeTogax
CNOXHO cAenatb BbIBOAblI MO MakpoguUToM W
3000eHTOCY. [Ana obHapyxeHus 6uonorn4eckmnx
N3MEHEHU OYEeHb BaXXHO NPOBOAWTb HEMPEPLIBHbIE
HabnoaeHua. [Ons HabnwoaeHuin 3a BNUAHUEM
M3MEHeHNsa KnumaTta Heobxoaumo obecneynTb
pecypcbl Onst  TMAPOMOrMYeckoro u  U3nKo-
XUMUYECKOro MOHUTOpMHra. OueHka W3MeHeHus
COoCTOsIHMSA 03epa MHapu Ha ocHOBe Habniogaembix
nokasaTenew JormKHa NPOBOAUTLCS PErynsipHo, Hanp.
yepes Kaxable NaTb NeT.

14

12

10

Puc. 52. O606LieHne n3MeHeHni 8

B NnokasaTernsix COCTOsIHWS 03epa
MHapu u ero ncnonb3oBaHus 6

B nepuog 2000-2009 rr. no
CpaBHEHWIO C pedhepeHTHbIM

nepviogom 1960-1999 rr.

CyLIECTBEHHOE  YMEPEHHOE  HEe3HauUTENbHoe  HeT HeBonbluoe yMepeHHoe CyLUEeCTBEHHOE
HeraTuBHoe HEeraTMBHOE  HeraTtuBHoOe U3MEHEHWA  nomoxuTenbHoe MONOXUTENBHOE MOMOXKUTENbHOE
n n n n3MeHeHne nN3MeHeHue nN3MeHeHve

[ NpubpexHas 3oHa 1 ykpenneHns

[J Kauectso sogbl M Harpyaka
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Tabnuua 15. O606LLeHne IKONOrMYeCcKoro CoCTosiHNs o3epa ViHapu B nepsble gecaTb net 2000-bIX rogos.

CocTosiHMe no nokasaTensiM BOGHOro

MokasaTenu coCTosiHUS NMTOpPanbHOM

LA MeHeO)XMeHTa HayanbHoro atana 30HbI (Keto et al. 2008)
ggﬂfgﬂ-rsgmonormqecme Xopouee }

KayecTBO BOABI OTnuyHoe -

dunonnaHKToH OTnnyHoe -

BopgHasa pactutensHocTb OtnuyHoe OTnuyHoe

3006eHTOC OTnuyHoe (rny6okoB.BnagvHa) Xopoluee

Monynsuun pbI6 OtnuyHoe He gocTtaToyHo AaHHbIX
Ob6Lee cocTosiHVe Xopoluee Xopoluee
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