3.K. Aby3sapos

Ponb cocraBnaowmx BogHoro 6anaHca Kacnuiickoro mopsa B MeCAYHbIX U rO40BbIX
NpPUpaLLEHUAX YPOBHA MOpPA

BeedeHue

pasHoOMacwTabHble NO BPEMEHU KonebaHMA YPOBHA KacnuMMCKoro mopsa (YKm) ABAAKOTCA OAHOM
M3 TNaBHbIX 0COBEHHOCTEeN T[MAPOMETEOPOSIOTMYECKOTO pPEeXMMA M OCHOBHbIM  (aKTopom,
NMMUTUPYIOWMM BCE BUAbI XO3MCTBEHHOW M APYron AeATeNbHOCTM HA KacnuicKkom mope. Ona
yCTOMYNBOro GYHKLMOHUPOBAHMA BOAOXO3AMCTBEHHbIX KOMMAEKCOB U NPOBEAEHUA KOHKPETHbIX
MePONPUATMIA NO 3almuTe NPUOPENKHDBIX TEPPUTOPUIA B CTPAHAX KAaCMUMCKOro pernMoHa Tpebyetca
Hay4YHO OBOCHOBAHHbLIN MPOrHO3 BO3MOMHbIX U3MEHEHUN YKM ONA Pa3/IMYHbIX  UHTEpPBasoB
BPEeMeHM.

CNeKkTp KonebaHWi ypoBHA MOPA OYEeHb LWMPOK — OT KOPOTKOMEPUOAHbIX KonebaHuin ¢
BPEMEHHbIMU WHTEPBANIAMWU OT HECKONIbKMX YAaCOB A0 HECKO/IbKUX CYTOK A0 LO0ATONepuoaHbIX
KonebaHUi, oxBaTbiBalOLWMX BPEMEHHbIE MHTEPBaAbl OT MecAua [0 roga u bonee. KonebaHus
YPOBHA MOPA HA pPasHbIX YaCTOTHbIX MHTEpBanax MoryT 6biTb 0OycnoBneHbl  Pa3IMYHbIMMU
dbaKkTOpamm, KOTOpble HaAXOAATCA B C/OXKHOM B3aMMOAEWCTBUM APYr C Apyrom. ITu ¢aKTopbl
HenpepbIBHO MEHAIOTCA BO BPEMEHMU M B MPOCTPAHCTBE, C/I0XKHbIM 06pa3om B3anmoaencTeya apyr
c gpyrom. OTHOCMTENbHOE BAUAHWE KaXKA0ro U3 3TMX GaKTopoB Ha KosebaHWA ypoBHA mMoOpA
TPYAHO NOAAETCA MHTEPNPETALMU U €r0 MOXKHO OLLEHUTb TO/IbKO CTAaTUCTUYECKMMM METOAAMM.

uenbtro LI,aHHOVI pa60TbI ABNAETCA OLEHKA CE30HHbLIX N MeXroaoBbiX N3MEHEHUN COCTaBNAKOWMUX
BOOHOTO 6anaHca MOpPA N CBA3AHHbLIX C HUMMU N3MEHEHUI VKM 3a nocnegHue 15 ner.

BOMPOCAM MCCNen0BaHUA MPUYMH CE30HHbIX U MENKIOAO0BbIX YKM M WMX MPOrHO3Yy MOCBALLEHO
b6onblioe KonuMyectso pabor [1-15]. OpgHako, HecMoTps Ha CcepbesHble UccneaoBaHus,
nposeAeHHble B TeYeHWe MNOCNeAHUX AeCATUIETMA B 3TOM  Hanpas/iEHUM, MHoOrue
NPUHUMNNAAbHbIE NPO6eMbl eLLe Aa/IeKN OT CBOEro peLleHus.

B nocneaHue roabl Hanbonee obcToATeNbHblE MCCeA0BaHUA BOAHOro 6anaHca KacnMMCKOro
MOPA M CBA3AHHbIX C HWUM KonebaHUM  ypOBHA MOPA, BbINOJAHEHbl B FOCYA3PCTBEHHOM
OKeaHorpapuyeckom  MHCTUTYTe  (TOMH), TMAPOMETUEHTPE  pPOCCMM,  FOCY[APCTBEHHOM
rMAPONIOTMYECKOM UHCTUTYTE (FTn), MHCTUTYTe BOAHbIX NPO6aeM POCCUIMCKOM aKaZeMuu Hayk (1Bn
paH) 1 MOCKOBCKOM roCyAapCTBEHHOM yHUBepcuteTe nm. M.B nomoHocoBa (Mry). B pesynbrtaTe
6blMM  NOMyYeHbl MPUMEpPHbIE KONMYECTBEHHbIE OLEHKM OCHOBHbIX COCTaBAAOWMX BOAHOTO
6anaHca Mopsi U BblAB/MEHbl BO3MOMHble MPUYMHBI M3IMEHEHMA YKM. Bmecte ¢ Tem, aHanu3



Pe3yNbTaToB, NOMYYEHHbIX B 3TUX OPraHM3aLMAX, CBUAETENbCTBYHOT O TOM, YTO [laXKe B OTHOLLEHUU
MHOFONETHUX HOPM OCHOBHbIX COCTaBAAIOLWMX BOAHOro H6anaHca mops (NOBEPXHOCTHOTO CTOKa,
MCNAapPeHna M OCaAKOB) MMENTCA 3HAUYUTENbHble pPacXoXAaeHua. Ecan ke npoaHanuMsMposaTb
[laHHblEe PACcYeToB 33 OTAEe/IbHble roAbl, TO PA3/IMYMA B OLLEHKAX 3TUX BE/IMYMH OKA3bIBAOTCA elle
6onee owyTMMbiMU. OCHOBHas NPUYMHA ITOTO NIEXKMT, HA HALL B3rNAA, KaK B PA3/IMYHbIX NOAXOAAX
M KayecTBe MCMNOJIb3yeMbIX MaTePManoB, Tak M B HEAOCTAaTOYHOM HALEKHOCTU METO40B pacyeTa
3/1eMeHTOB BoAHOro 6anaHca.

6ONbLWNHCTBO PabOT, NOCBALWEHHbIX UCCNeA0BaHWIO BOAHOro 6anaHca KacnMMCKOro mops M
NPOrHO3y YKM, OCHOBaHbl Ha pacyeTe 3aMKHYTOro BoAHoro 6anaHca. BnepBble meToa nporHosa
YKM, OCHOBaHHbIl Ha npubanKeHHOM pacyeTe BOAHOro 6anaHca, 6bln  BHeapeH B
rMapoMeTUEeHTPe poccun ewe B 50-e roabl NPOLWIOrO CTONETUA U YCNELHO NPUMEHAETCA [0 CUX
nop. Ha ocHoBe 3TOro meToAa €eXerogHo B MNEPBbIX YMCAAX MAA BbIMYCKAETCA MPOrHo3
NOMECAYHOro X0A4a YKM C rofoBoM 3a61aroBpemMeHHOCTbIO MO CEMM MYHKTAM KacrnuIMCKOro mops, a
TAK¥Ke NPOrHo3bl CpegHero MecA4yHoOro UM CpefHero rogoBoro ypoBHA MopA. 3a npolweauee ¢
TEX NOp BpemMA MeToh HEeOAHOKPaTHO yTouyHAnca. [ocnegHee yTouyHeHMe meToaa 6biio
BbINO/IHEHO B KOHUe 80-x rogos 20-ro ctonetus. B HacToAwee Bpema BO3HUKNAA HeoBXxoaMMOCTb
oyepenHoOro yTouHeHuAa metoga. OHO 06ycnOBNEHO ABYMA OCHOBHbIMW MPUYMHAMU. Bo-nepBbix,
nocne nocnegHero YTOYHEHUA B TMAPOMETEOPOOTMYECKOM pPeXMMe KacnMMUCKOro mopsa
NPOWU30LL/IN 3HAYUTENIbHbIE U3MEHEHUA. BO-BTOPbLIX, B METOAE MCNONb3YeTCA PAL CTaTUCTUYECKUX
BE/IMUYUH (CpefHWe MHOrO/IeTHME 3HAYEHUA UCMApPEeHWA, OCAAKOB U Ap.), KOTopble Heobxoanmo
BPEMA OT BpPEMEHW NEepecymTbIBaTD.

B HacToAlwee BpemA Npu MNPOrHo3e rogoBOro xo4a YKM MCNoNb3yloTca cpeaHue MHOrosetHue
3HaYeHMA TMAPOMETEOPONOIMYECKMX BEAUYUH, BbIYUC/IEHHbIE 3a nepuog ¢ 1978 no 1988 r. B
AaHHOW paboTe OHWM nepecumTaHbl ana nepuoga ¢ 1988 no 2003 r. CooTBETCTBEHHO, MO
YTOYHEHHbIM 32 3TOT Nepuog CTaTUCTUYECKMM OaHHbIM OblAn OLEeHeHbl M3MEHEeHUA BOAHOTO
6anaHca MmopaA M YKM 3a nocnegHue roabl.

Ucnonwb3oeaHHbie mamepuadsbl U UX cmamucmuyecKas 06pa6omka

ANA BbINOJHEHUA pacyeToB BoAHOro 6anaHca 6blAM MCNOAb30BaHbl AaHHble HabnwaeHU 3a
TemnepaTypoin BoAbl M BO3AyXa, OCaAKaMM U YpPOBHEM MOPA Ha 12 npubpekHbIX U OCTPOBHbIX
CTaHuMAx (maxaykana, ¢opT-WeBYEHKO, HedTAHble KaMHW, KPAaCHOBOACK, Kyy/1M-MasK, Kapa-
60ras-ron, 0.4M108B, NeHKOPaHb, baKy, cymrauT, aktay, o. TioneHuin) 3a nepmog c 1978 no 2003 .

cpeaHue MecsyHble AaHHble O PacxoAax BoAbl MO 3aMblKalOLWMM CTBOPAM PEK BOAMU, Kypbl,
ypana, TepeKa, camypa, M CynaKka, a TaKXKe Be/NNYMHbl COpPOCOB BOAbI BONITOrPaAcKon rac u
[laHHble O BOAHOCTM pPeK, BMajalowuMx B Kacnuiickoe mope, 6bliv npeaocTaBAeHbl OTAE/N0M
PEYHbIX TMAPONOrMYECKMX NPOrHO30B TMAPOMETLEHTPA poccun. o 3TMM AaHHbIM  Bbian
chopMMpPOBaHbl BpeMEHHble PAfbl U BbINOJIHEHbI PacyeTbl OCHOBHbIX COCTaBAAIOLLMX BOAHOMO
6anaHca (peyHoOW CTOK, MCNapeHWe, OCagKW, CTOK B 3a/MB Kapa-b6oras-ron u ap.), a Takxke



BbIYMCNEHbI UX CTAaTUCTUYECKME XapaKTEPUCTUKK (CpegHemecaYHble, CpefHerofoBblie U cpeaHue
MHOTO/IeTHUE BENNYUHDI, TPEHADbI, CPEAHNE KBAaAPaTUYECKNE OTKAOHEHMA U ap.). Ana atoro 6bin
NPUMeEHEH NPOrpaMMHbIA KOMNeKe «statisticar.

pacyem 800H020 basnaHca Kacnulicko2o Mmops 3a nepuod ¢ 1978 no 2003 a.

ONA CYXKAEHUA O MEXroAoBOM U Ce30HHON M3MEHYMBOCTM COCTABAAOWMX BOAHOrO banaHca W
YPOBHA MOPS U COOTHOLIEHUM MEXKAY OCHOBHbIMU €ro 3/1eMeHTaMu ObiNv BbINOJIHEHbI PacyeThbl
Nno ypaBHEHWIO BOAHOro 6anaHca, KOTOpOe 3anMcbiBaeTcA B BUAE
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rne  Ah, - v3meHenue cpefHero ypoBHA MOPs 3a OnpefeneHHbli NPOMEKYTOK
BpemeHn Af; ZQﬁ - yBe/siMyeHne obbema mMops 3a cYeT CYMMApHOro MOBEPXHOCTHOrO

CTOKa peK BOAMM, Kypbl, ypana, TepeKa, Cy/laKa, camypa, UPaHCKUX PEK U MeXAypeubs; Q -

Tidg .
NoA3eMHbIN NPUTOK; Q— CTOK BO/bl B 3a/11B Kapa-bora3-ron; P — nosblleHe ypoBHA Mops 3a
éda

CYeT OCafKOB, BbIMABLIMX Ha MNOBEPXHOCTb MopA; E — MOHWUXeHuWe YpPOBHA MOpA 3a cyeT

McnapeHus ¢ NOBEPXHOCTU MOpsA; Afp - NIOTHOCTHbIE U3MEHEHUA YPOBHA; S - NNOWAAb MOPSA

Ha MOMEHT pacyeTa.

CYWHOCTb pacyeTa BoAHOro 6anaHca KacnmicKkoro mMops, Kak 3aMKHYTOro BO40EMa, 3aK/14aeTcs

B onpeaeneHnn ob6bemHbIX BEINYUH (KM3) NPUXOAHON M PACcXOAHOM YacTW 3a KaxKAablh mecal,
paccMaTpUBaeMoro roga v nocieayrowero cpaBHeHUs 6anaHCOBOro MU3MEHEHMUs YPOBHA MopA (cm
cnos BoAbl) C GaAKTUYECKMMWU M3MEHEeHMAMM YKM. [oA0Bble BEAUYMHbI NOAYYaloTCA NyTem
anrebpanyeckoro C/NOXKEHWs MeCAYHbIX 3HAaYeHWI NpuMxoda M pacxoda Boabl B mope. Cnepyet
OTMETUTb, YTO MPOrHO3 NPMPALLEHNI YPOBHA MOPA NO ypaBHeHUO (1) ABnseTca HeAoCTaTOYHO
HafeXHOW npoueayport M CBsi3aH C PSAOM AONYLWEHUA U NPUOANKEHUIN, KOTOpblie MOryT
NPUBOAMUTL K 3HAYMTENIbHbIM OWWO6KaM, OCOOEHHO MPW 3HAYMTENbHbLIX U PE3KUX U3MEHEHMUAX
YPOBHA MmopA.

TOYHOCTb pacyeTa COCTaBAAKOLWMX BOAHOro 6anaHca, a, cnefoBaTeNbHO, M TOYHOCTb pacyeTa U
NPOrHo3a YKM BO  MHOTOM  onpegensertca AOCTOBEPHOCTbIO  HabnwaeHnn  3a
rTMAPOMETEOPONOTMYECKUMMN INEMEHTAMN U NIOWAAbI0 MOPSA, Ha AAaHHbIX KOTOPbIX OCHOBbIBaeTCA
pacyeT. K coxaneHulo, AaHHble HabnwoaeHMN He Bcerga COOTBETCTBYET HeobXoAMMbim
TpeboBaHMaM. Bmecte c Tem, meTod BOAHOro 6anaHca MO3BOMSET KOHTPOAMPOBATb KauyecTBO
MCXOAHbIX AAHHbIX M MOHATb, KaK YPOBEHb MOPA pearnpyeT Ha U3MEHEHUA BAUAIOWMX HA Hero
rmgpomeTeoposiornyeckux ¢aktopos. Kpome Toro, metosg BoaHOro 6anaHca MoXKeT ObiTb
MCNO/Ib30BaH A/1A BbINOJIHEHUA PETPOCMEKTUBHbLIX PAcYeToB WCNApeHMa Npu  U3BECTHbIX
3HAYEHMAX CTOKA PEK U YPOBHA MOPSA U AN OLEHKM CTOKa MOPCKUX BOA, B 3a/IMB Kapa-6oras-ron.



pacyem nMpUMoKa pevHoix 800

n3 6onee 130 pekK, BNagatoLmMX B KACMMNCKOE MOpe, B pacyeT NPMHUMANCA CYMMAPHbLIN peYyHOoM
CTOK TO/NIbKO 6 Hanbonee KpynHbIX pek (Boara, Kypa, ypan, TEPEK, camyp u cynak). Obbem cToka
PEeK C MPAHCKOro nobeperkbas U MeXAypeunit, COCTaBAAlWMA OKoAo 5% cymmapHOro CToKa,
NPUHUMAETCA NOCTOAHHbIM. CymMMapHbIA PeYyHON CTOK onpeaensnca no ruapomeTpuyeckum
AaHHbBIM Ha 3aMblKalOLLMX CTBOPAX YKa3aHHbIX pPekK.

noTepu BoApbl B AeNbTE BOATU Qi oueHuBanncb no ¢opmyne [12]

Q, =0034Q +022, (2)

roe (). — obbem BOMKCKOro CTOKA B HUXKHEM bbede BoArorpancKkoi rac.
A

pacyem ucrnapeHuA ¢ roeepxHocmu mMmopAa

HapAaay ¢ 06beMOM CTOKa peK, BENMYMHA UCMapeHUA ABaseTca Hambonee 3HAYMMOW cnaraemom
BogHoro 6anaHca Mmopa. BennumHa wcnapeHMAa € NOBEPXHOCTM  KAaCMMMCKOro  mops
HenocpeacTBEHHO He U3MepsAeTcs, a paccuuTbiBaeTcA. [nAa pacyeTa McnapeHMAa C NOBEPXHOCTU
mopsA bblna ncnonb3osaHa popmyna m3 pabotoel  [12] .

E=429E, +8, (3)

Fpe E,, - MaKCMManbHaa ynpyrocTb BOAAHOrO Napa npu TemnepaType BOAbl 3a

npeaLwecTBYOWNIA MmecsLl,.

TemnepaTypa BOAbl B OTKPbITbIX aKBAaTOPUAX MOPA, KaK U3BECTHO, BCErAa HUXKe TemnepaTypbl
NPUOPEXHbIX PANOHOB, CNeAOBATENbHO, W UCNAPEHWEe C OTKPbITbIX PalioHOB mopAa byaer
HECKONbKO HU¥Ke. YTobbl yYecTb 3TO 06CTOATENLCTBO, paccymMTaHHble No ¢opmyne (3) 3HaYeHUs
ncnapeHua bblan ymeHbLeHbl Ha 5 %.

pac4yem ocadkos

B TeX CAyyaaX, Korga [AaHHble HabnogeHun OTCYTCTBOBA/M, OCAaAKWM pPacCYUTbIBAIUCL MO
amnupuyeckon dopmyne

P, =098 Py +17(, —¢ )1 ) (4)



fne P, - MecsuyHas CyMMa OCaJKOB, BbINaJAIOWMX HA NOBEPXHOCTb mopa (Mm/mec);
Py - CPEAHAs MecAYHas CYMMa OCaJiKOB, BbINAAAIOWMX HA CTAHUMAX; f. —f, - CPEAHAA

mecA4YHaA Pa3HOCTb TeEMNEPATYpPbl BOAbl M BO34yXa HA CTAHUUAX.

Pacuem cmoka mopcKux 800 6 3a1u8 Kapa-6oeaa-eon

OLLEHKa COBPEMEHHOrO CTOKa KaCnMMCKON BoAbl B 3a/IMB Kapa-b60ras-ron OcylWecTBaAsfacb Ha
OCHOBE YCTAHOB/IEHHOW 3MMUPUYECKOM CBA3U MeXAYy PacXxo4oM BOAbl B MPOAMBE U YPOBHEM
MOPSA Ha BOANOCTY Kapa-6oras-ron 3a nepuop ¢ AHBaps 1992 no uionb 1999 rr. Kosaddpuument
Koppenaunm atoi cesasm coctasmn 0,80.

annpoKkcnmauma YKa3aHHOl7I 3aBUCMMOCTU MMEET BUL

Q = 0,0526H —3,1393, (5)

Foe O — BeAMuMHa pacxoda BOAbl B NpoavBe Kapa-6oras-ron 8 km>, H — ypoBeHb MOpPA B

CaHTUMETPaxX OTHOCUTENbHO abcontoTHOM oTmeTKM -28,00 m 6c.
yuyem no03emMHO20 rpuUMoKa 600 8 Mope

noA3eMHbI NPUTOK BOA, B MOpe ABNAETCA HaMMeHee M3YYeHHOM COCTaBAaAoWen BOAHOro
6anaHca mopA. KonnyectBeHHO OUEHUTb 06BbEeM CTOKa MOA3EMHbIX BOA CylWM B MOPE OYeHb
TPyAHO. Mo AaHHbIM Pa3IMYHbIX UCTOYHMKOB OH KonebneTca B LUIMPOKUX Npeaenax ot 2 ao 40 Km>.
OCHOBHasa NpuYMHa 3TOrO0 — OTCYTCTBME AOCTOBEPHbIX FMAPOAOrMYECcKUX MaTepuanos, a TaKkKe
HEeHageXHOCTb NPUMMEHAEeMbIX MeToAoB pacyeTa. B Hawwux pacyetax BenMYMHA MNOA3EMHOrO
NPUTOKa NpWHMManacb pasHOIt 4 km>/rog [10]. Mo cpaBHEHWMIO C APYTMMU COCTaBAAIOLLMMMU
BOAHOro 6anaHca sTa Be/IMYMHA HE3HAUYUTENbHA.

y4em naomHOCMHbIX U3MmeHeHul ob6vema mopAa

BCNeAcCTBME 6O/bLION NPOCTPAHCTBEHHO-BPEMEHHON U3MEHYMBOCTU TEMMNEPATYPbl U CONEHOCTU
BOAbl B KACMUINCKOM MOpPe NPOoMCXoAAT 3HaunUTeIbHble KonebaHMA NI0THOCTU, KOTOpble NPUBOAAT
K uM3meHeHnam obbema BoAbl, a CneaoBaTeNlbHO, WU YPOBHA MoOpsS. BeceHHe-neTHWIA nporpes
obycnoBnuBaeT yBennyeHne obbema BOAbl, @ OCEHHE-3UMHEE OXNAXKAEHWUE - YMEHbLUEHUe.
PacueTbl nokasanu [12] , 4TO PO/ib NNOTHOCTHbLIX U3MEHEHWNI Hanbobliaa B CPEAHEM U HOXKHOM
Kacnuu, rae U3MeHeHMa TemnepaTypbl M CONEHOCTU BOAbl OXBaTblBAOT 3HAUYUTENbHO 6O/bLUNIA



obbem BoAbl. B nepuoa Hambonee MHTEHCUMBHOW TEMNOOTAAYM MOHMMKEHWE YPOBHSA B ITUX
paliloHax cocTaBaseT nopagKka 2-3 cM B Mecsl. B ceBepHOM YacT KacnuiCKOro mMops Be/IMYnHa
NNIOTHOCTHbIX M3MEHEHUA YPOBHA He npesbiwaeT 1 cm B mecAu. [ONA OUEHKM MNOTHOCTHbIX

N3MEHEHUN YPOBHA Aha MCNO/b30Ba/INCh AaHHble Tabn.l.

Tabnnua 1

CpegHue MHOroneTHMe NAOTHOCTHbIE NPUPALLEHNA YPOBHA MOPSA MO MecALLaM B MM C/101
BOAbI

(no cmupHosol, 1972)

li lii Iv \" Vi Vii Viii Ix X Xi Xii Cp.ro

OnpedeneHue naowadu mops

TOYHOCTb pacyeTa COCTaBAAKOLWMX BOAHOrO HanaHca MOpA B 3HAYMTE/IbHOM CTENeHU 3aBUCUT OT

TOYHOCTM onpeaeneHuna naowaan mopA. B M3MeHeHWAX ypoBHA, BbI3BaHHbIX KonebaHuMAMM
obbema BOApl, NAOWAAb MOPSA UrPAET POab «PeakTUBHOro ¢akTopa». OgMH U TOT Ke obbem
NMOBEPXHOCTHOTO MPUTOKA BOAbl MPU BbICOKOM CTOSIHUM YPOBHA OOYCNOBUT MeEHblUee ero
NOBbILWEHME, YEM TOT Ke 0b6bem npu HU3KOM CToAHMWU. OAHaAKO BAMAHME 3TOro ¢akTopa Ha
TOYHOCTb pac4yeToB rOAOBOrO XO4Q YPOBHA MOPA OKA3blBA€TCA HE CTONb CYLLEeCTBEHHbIM W
cocTaBnAeT AnwWb 2% ee amnNanTygbl. B MHOronetHuMx M3meHeHUAX YPOBHA MOPA 3TOT PaKTop
HeobxoaAMMOo yunTbiBaTb 06A3aTenbHo. CyuiecTByeT Uenbii pAg OO6BEKTUBHBLIX TPYAHOCTEW,
YCNOXHAKOLWMNX peLleHne 3Ton 3agaum. OaHa U3 HMX CBA3AHa C NPUPOAON M3yYaeMOoro ABNEHUA —
nonoxeHne 6eperoBo JIMHMM MOPA MOCTOAHHO MEHAETCA BO BPEMEHM U B MPOCTPAHCTBE
(ocobeHHO ceBepHas MeNKoBOAHAA YaCTb MOpPA), KaK BCAeACTBME 06X TEHAEHUMN POCTa UK
nafleHna YKM, TaK M B TeYeHMe KOPOTKUX MPOMENKYTKOB BpemMeHuM nog BO34eNCTBUEM
pa3Hoobpa3HbIX paKTOPOB, TaKMX, HAMPUMEP, KaK CTOHHO-HAroHHble ABAeHUA. [lpyraa TpyAHOCTb
3aK/Il0MaeTCA B HEBO3MOMHOCTM B HacToAllee BpemA obecneynTb MOJIHOLEHHbIN MOHUTOPUHT
COCTOAHMA KACMMMCKOro mopA. bonbliyto NoaBMMKHOCTL Geperosoi IMHUK ONpeaensaAtoT KpanHe
Manble YKAOoHbl (10-20 cm Ha Km) NPUOBPENKHDBIX YY4aCTKOB CywKn M nopBogHoro Heperosoro
CKNOHa ceBepHOM Yactn mopA. Cneayet OTMETUTb, YTO 3aBUCMMOCTb NAOLLAAN aKBAaTOPUKN Kacnua
OT ero ypoBHsA ABnsAeTcA GaKTOpoOM, CTaBUAN3UPYIOLLMM ero KonebaHua. Yem Bbille ypoBEHb, TEM
6onblwe ero naowaab 1 Tem 6onblle NOTEPU BOAbI HA UCNAPEHMeE.

naowanb mopa onpeaenaetca No MopoOMeTpPUYECcKo KPUBOW, NPeaioXKEeHHOW KyApPULKUM B
1941 r. [8] v yTouHeHHOM anonnosbim B 1956 r. [4]. 3Ta KpuBasA XxapaKTepusyeT 3aBUCUMOCTb
naowaam Mmopa OT YpOBHA MoOpSA Mo BoAMNOCTy Haky.



AHanunTtnyeckoe BblpaxeHune 3TOM 3aBUCUMOCTU UMeeT BUA
S =(0,1514H +375,034)x10°, (6)
rae S - naowaab Mmops B ThiC. KMZ,' H - cpegHuii ypoBeHb MOpPA B CM.
pe3ysbmamel pacyema 800H020 baanaHca

pe3ynbTaTbl PaCYeTOB CPEAHUX FOAOBbIX 3HAYEHMI BOAHOro 6anaHca no ypaBHeHutio (1) w

XapaKTepPUCTUKKU YKM 3a nepuog c 1978 no 2003 r.  MpuseaeHbl B Taba.2.

Tabnnua 2
BoaHbil 6banaHc kKacnuiickoro mopa ¢ 1978 no 2003 r.
loabl Mpuxoa (B Mm cnos) Pacxog (B mm Bbiuncn | Cpea.yp | Paktny | Hess-
cnos) €HHble OBEHb .
3Ka,
npupaw, | mops, Mpupa
eHusa m.abc. | weHwue, f
YPOBHSA, c™m
Mosepx | Oca | Moa3. | Ucnape | Crok tm
H. a- B
Mpwu- Hune
3a1u
Crok Kun
Tok B KOr
1978 882 246 14 994 32 11,6 -28,98 5 -7
1979 995 277 “ 1011 32 24,3 -28,66 32 8
1980 807 236 “ 986 0 7,1 -28,54 12 5
1981 915 255 “ 1045 0 13,9 -28,28 26 12
1982 715 220 “ 972 1 1,3 -28,19 9 7




1983 715 146 “ 1014 5 -10,3 -28,15 4 14
1984 730 265 “ 992 5 1,7 -28,11 4 2
1985 890 185 “ 967 10 11,7 -28,01 10 -2
1986 884 120 “ 1020 10 -0,7 -27,91 10 11
1987 867 222 “ 955 10 13,8 -27,82 9 -5
1988 780 230 “ 1003 10 1,1 -27,62 20 19

CpegnHe 835 218 996 10 6,9 -28,21 12,8 5,8

© (-21 cm)

3a1978-

1988 rr.
1989 701 200 “ 1011 10 -11,0 -27,63 -1 10
1990 1019 234 “ 1019 10 23,8 -27,54 9 -15
1991 949 212 “ 1013 10 17,2 -27,18 36 19
1992 773 229 “ 977 13 15,2 -27,05 13 -2
1993 886 180 “ 977 37 6,9 -26,94 11 4
1994 993 179 “ 959 42 18,5 -26,75 19 0
1995 818 199 “ 968 52 10,0 -26,62 13 3
1996 636 156 “ 977 29 -20,0 -26,80 -18 2
1997 740 147 “ 999 18 -11,6 -26,98 -18 -6
1998 784 138 “ 1028 18 -11,0 -27,03 -5 6
1999 841 162 “ 1057 18 -5,8 -27,05 9 4
2000 740 157 “ 1040 18 -14,7 -27,08 -3 12
2001 827 108 “ 1008 18 -7,7 -27,17 -9 -1
2002 833 199 “ 891 18 13,7 -27,15 2 -12
2003 789 242 “ 983 18 4,4 -27,09 6 2

CpeaHe 822 183 994 22 +1,9 -27,07 +4,3 +1,7
° % (+93 cm)

1989-




2003 rr.
CpegHe 827 205 14 995 17 4,0 -27,55 8 4
e
(+45 cm)
3a 1978-
2003 rr.

MpumeyaHne B CKOOKax NpuBeAEeH YPOBEHb B OTHOCUTE/bHbIX e4MHNULAX.

TaKMm 06pasom, cpeaHnii rogqoBo BOAHbIM BanaHc KacnuMckoro mops 3a nepuog 1978-2003 rr.
OnpegeneH B cneaywouwmx obbemax: COCTaBAANOWME MPUXOAHOM 4YacTuU BoAHOro banaHca —
NMOBEPXHOCTHbIM CTOK B pasamepe 827 MM c/10a BoAbl, ocagku 205 mm cios 1 NoA3eMHbIN NPUTOK
14 mm cnoa. Utoro npuxogHas Yactb coctaBuna 1046 mm cnoa. CoctaBnArWwMe pacxogHOM CTaTby
BOAHOro 6anaHca mopsa: ncnapeHme — 1033 mm cnos, CTOK B 3a1MB Kapa-boras-ron — 17 mm. Utoro
pacxofHasa YacTb coctaBuna 1050 mm. CpegHee npupaleHMe YKM 3a yKasaHHbIM nepuog - 4 cm,
a ¢akTMyeckoe npupauieHme - 8 cm. Takum obpasom, HeBA3Ka cocTaBuna 4 cm. CpeaHU ypoBeHb
KacrnMmMcKOro mops Npu sTomM Haxoawuaca Ha abconoTHOM oTmeTKe - 27,55 m 6¢ (OTHOCUTENIbHAA
oTmeTKa 45 cm).

OueHKa poau  mexc200060ili U3MeH4YUBOCMU XapaKmepucmuK e8o0Ho20 b6anaHca mopAa e
MeCAYHbIX U 20008bIX NMPUPAUWEHUAX YKM

NCCNelOBAHUID MEXKIoA40BOM U3MEHUYMBOCTU XapPaKTepPUCTUK BOAHOro H6anaHca M ypoBHA mopA
6b1n nocesaweH paa pabort [5,6,7,9,12,15].

MHOTONETHUIN XO4, YKM MMeEeT APKO BblPA*KEHHbI HECTALMOHAPHbIN XapaKTep

(puc. 1).
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Puc. 1. MHOroneTHui xo4 ypoBHA KacnMMCKOro Mops B NyHKTax 6aky n maxadKkana.

(3HauYeHMA ypoBHSA AaHbl B CAHTUMETPAX Hag eAMHbIM Hynem KacnuicKoro mops, pasHbim -28,00
m 6¢).

B cepeanHe 70-x roaoB MPOLUIOrO CTO/IETMA YKM Obll MPUMEPHO Ha 3 M HUMKE, YeM B Hauyane
CTONETUA, TaK YTO IMHENHDbIN TPEHA, COCTaBUA OKoJo 3,8 cm B rog,

B TedyeHne 1878-1933 rr. CpeaHuin TpeHa 6bin okono 1 cm B rog, a B 1941-1977 rr.- 3 cm B rog,
Ecnun B3ATb TO/IbKO €CTECTBEHHbIM CTOK B Kacnuickoe mope (6e3 n3baTus), TO NONOXKUTENbHbIN
TpeHa mor 6bl coctasuTtb 1,5 cm B rog. Moyt nonosBuHa obLLEro U3SMEHEHUA YKM NPUXOAUTCA Ha
nepuog 1934-1940 rr., Koraa ypoBeHb NoHmKanca ao 20 cm n 6onee B roa, onycTUBLUMCL Ha 1,5 m
B TeyeHwue 6 ner.

mexrogosaad U3MEHYUBOCTb COCTaBAAKOWKMX BOAHOIO 6anaHca un YKM onpeaenaertca MmHOrmmu
npu4nHammn, OCHOBHbIMU U3 KOTOPbLIX ABAAKOTCA: KAMMaTU4eckumne d)aI-(TOpr, TEKTOHUNYECKHE
npoueccbl, OKa3sbiBawwmne BAUAHUNE Ha HU3IMEHEHUA obbema MOpCKOVI Yawu, u d)aKTOpr,
CBsi3aHHble C 4YesloBeYecKom 0eATeNIbHOCTbIO Ha Bop,oc6ope Kacnua, npexage BCero msbATUE
peYvHbIX BOA Ha XO3AACTBEHHbIE HYXJbl.

CoBpemeHHble TEKTOHMYECKME ABUMKEHUA 3eMHOIN KOpbl Ha nobepexbe Kacnus He npesblwatoT
HECKONIbKUX MUAAMMETPOB B rog (oT £2,5 oo £5,5 Mm), NO3TOMYy UX BKNag B U3MEHEHUA YKM
npeHebpeKMmMo Man. AHTponoreHHas AeATeNbHOCTb B HaccelHe Kacnua, rnaBHbiIM obpasom
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M3bATUE PEYHbIX BOA, Ha XO3AMCTBEHHble HYX/Abl, NPUBOAUT K AOMONHUTENbHOMY CHUMKEHWUIO
ypoBHA Mops (B oTaenbHbie roabl Ao 10-12 cm). CymmapHbii obbem 6e3B03BPaTHOMO
BogonoTpebneHma us pek sogocbopHoro bacceriHa KacnuA coctasnan B 80-e roapl NpoLnoro
cTonetus nopsagka 40-50 Km> B rog, B TOM uucne Ao 50% BCex M3BATUI MPUXOAMNOCH Ha
BOJIXKCKMM CTOK. B eCTeCTBEHHbIX YCIOBUAX YPOBEHb MOPA MOT Bbl HAXOAUTBLCA CYLLECTBEHHO BbILLE
COBpEeMeHHbIX OTMETOK. B HacTodAuwee Bpema 60nbIMHCTBO uccnenoBatenent [5,9] cxogarca Bo
MHEHWU, YTO OCHOBHOW BKNAA, B MHOroNeTHWE KonebaHUA YKM BHOCAT KAMMaTtuyeckne ¢akTopsl,
OKasblBalolwme npeobnagarouiee BanaHMe Ha GopmMMpOBaHME COCTABAAOLWMX BOAHOro H6anaHca
MmopA. HepaBeHCTBO NPUXOAHOM M pacxogHOM 4YacTe BogHoro 6anaHca onpegensatoT
pa3HOMACLITabHY0 N3MEHUYMBOCTb YKM.

B MHOFONETHEM XO4E YKM BblAeNAeTcA ABa Nepuoga C OTHOCUTENbHO YCTOMYMBBIM PEXKMMOM
KonebaHuit yposHa (1878-1933 u 1941-1977 rr.) U aBa neprMoga C aHOMa/bHbIM NOBeAEHUEM
ypoBHa (1934-1941 wn 1978-1995 rr.). Mepuoa c 1934 no 1941 r. XapaKrepusoBanca
KaTacTpodmyeckum nageHnem ypoBHA, a nepunog ¢ 1978 no 1995 r. Katactpodmyeckum pocTom.
Hanbonee 3HauuTenbHble M3MEHEHMA YKM OTMevaloTca B Mepuoabl C  aHOMaNbHbIMU
KonebaHnamm ypoBHA mopA. Mpu 3Tom nepexon M3 OAHOrO pexXuMma B APYroh npoucxoauT
[0BO/IbHO pe3Ko. TaK, nocne BbICOKOro cToAaHMA ypoBHA B 1928-1933 rr. Hayanocb 6bicTpoe ero
nageHue; obpaTtHaa cUTyauma caoXKunacb B KoHue 70-x rogoB NpoLAOro CToNeTus, Koraa nocne
foctukeHma B 1977 r. MMUHUMMaNbHOIO 3Ha4YeHUs YpPOBHA 3a nocnegHue 500 net (-29 m 6¢), oH
Ha4yan pe3Ko NoBbILWATLCA.

€ 1978 no 1995r. YpoBeHb MOpA NOBbLICMACA NOYTU Ha 2,5 M, TaK YTO CpeaHAA CKOPOCTb POCTa B
TeyeHme 3TOro Nnepnoaa CoctaBmaa Okono 14 cm B roga,

B 1996-1997 rr. YpoBeHb MopA NOHU3MACA noyTn Ha 0,4 m, nocsne yero oH ctabuausmposancs,
He3HaynTe/IbHO BapbUpPysA OKONO cpeaHen BennymHbl —27,00 m 6¢ 1 0CTaBasiCb B 3TOM COCTOAHWUM
[0 HacToAwero BpemeHW. YTo KacaeTcA MHOroseTHero xoga npupalweHuin ykm (T.e. Ero
M3MEHEHMW OT rofa K rogy), To 34ecb He HabnaaeTca CKOMbKO-HUOYAb 3aMETHO BblpaXKeHHOro
TpeHaa (puc. 2).
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PuUC. 2 MHOroONEeTHUI XOA rof0BbIX NPUPALLEHUI YKM B MYHKTax 6aKky U Maxaykana.

B OT/MYME OT abCOMOTHbIX 3HAYEHWU YPOBHA MOpPSA, MNOBTOPAEMOCTb pacnpegeneHus
npupaLLeHnii 6M3KO COOTBETCTBYET HOPManbHOMY (rayccoBomy) pacnpeaeneHuto (puc.3).

puc.3. NMoBTopsAeMOCTb pacnpeaeneHns rogosbix NPUpPaLLeHNn YKM.

no pesynbTaTaM aHa/M3a MHOTO/JIETHErO X043 YKM 3a Mpow/ible cTo neT 6blN0 NOKasaHo, YTo
aHOManMA 0CaZKOB M UCMAPEHMA HAZ MOPEM HE3HAYMUTE/IbHO M3MEHSAIOT AMana3oH KonebaHui
YKM. [NaBHOM NPUYMHOW TpeHAa B xoge yKM nocne 1977 r. ABNAeTCA yBe/IMYEHHbIN CTOK peK B
Mope.
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KaK nokasanu uccneposaHua [5,9], noBsbllleHMe YypoOBHSA, HadaBlieecs B 1978 r., 6bin0
0bycnoBneHo KAMmaTuUyeckumm ¢aKkTopamu, OonpeaenvBlIMMU U3MEHEHMA B COOTHOLUEHUMU
3/1eMeHTOB BOoAHOro 6anaHca B CTOPOHY YBE/IMYEHMA NPUXOAHbIX COCTAaBAAOLMX NOBEPXHOCTHOIO
NPUTOKa, rMaBHbIM 06Pa3oM CTOKa BOATU U aTMOCHEpPHbIX 0CaZIKOB, BbiMaAatoLnMX Ha MOBEPXHOCTb
MOPA, WU YMEHbLUEHMA PacxoAHOW COCTaBAOLWEN — UCMapeHNs C NOBEPXHOCTM MopA. B cpeaHem
3a 1978-1995 rr. PeyHol NPUTOK U ocaaKkM Oblau Bbille HOPMbI Ha 5,6 % 1 Ha 6,6 %, a ucnapeHue
Ha 3,9 % HMXKe HOpMblI.

06bemM CYMMApHOro CTOKA pPeYHblX BOZ B Mepuos noavema ypoBHa mops (1978- 2003 rr.)
Cocrtasun B cpegHem 827 mm cnoa sogbl 8 rog nam 305,5 Km® B rogq wu 6bln Ha 9% 6onblie
cpeaHero obbema CToka 3a npeablaywme 20 net. B oTaenbHble rogbl B MOpe NOCTYNano peyvyHoun
BoAbl cBbiwe 350 Km ’g rog. Bonra npmHocuna B mope csbiwe 260 KMm® B rog, a B ocobeHHo
MHOroBoaHble roabl go 300 KM,

MHOrO/IeETHME 3HAYEHMA CTOKA PeK, ocpeaHeHHble 3a nepuog ¢ 1925 no 2003 r., npuBeaeHbl B
Tabn. 3.

Tabnmua 3

CpeaHue rofoBble 3Ha4YeHUs NPUTOKA PEeYHbIX BOA, B Kacnuiickoe mope

MpoueHT oT
o . . 3 CYMMapPHOro
eKu cpeaHuin roaoBoMn NPUTOK (Km®) cToka

Bonara 228,6 84,5
Kypa 16,6 6,1
Ypan 8,4 3,1
Tepek 6,8 2,5
Cynak 4,2 1,6
Camyp 1,7 0,6
NpaHCcKmMe pekn u 4,1 1,6
mexaypeybs

n3 Tabanubl BUAHO, YTO HambosbluMe BeNMYMHbI NPUTOKA BoA B Mmope (84,5%) paet p. Bonra
(84,5%). Bce ocTanbHble peku AatoT NPUTOK PeYHbIX BoA, oKoJo 15,5%.

BmecTe ¢ Tem, TOYHbIA pacyeT BO/IKCKOTO CTOKA B MOPE OC/NOMKHAETCA AOCTAaTOYHO BbICOKOM
CTENeHbto 3aperyMpoBaHHOCTM peK. oNyYnTb TOUHbIE AaHHble O 3aperyJIMpoBaHHOCTM PEYHOro
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CTOKa MOKa He npeactaBnseTcs BO3MOMKHbIM. OWwKnbKM 3geck moryT aocturatb 30%. OCHOBHble
MCTOYHMKN OLIMBOK MOTYT BbITb 06YC/NI0BNEHbI Pa3HbIMM NPUYNHAMM, CPEAMN KOTOPbIX:

- 3aBbllLeHNe CTOKa 13-3a NoAnopa BOAbl B pyc/e peKu BO BpeMs /1e40X04a;
- MoTepw BOAbI HA YYaCTKe PEKU OT aC A0 YCTbA.

peanbHas CUTyauua MOXKeT NpeacTaBnATb cob60M KOMOMHAUMIO BblleyKasaHHbIX M ApYrux
npuyuH. Mo oueHKam cneunanuctos [9] noTepu BoAbl B AenbTe BOATKM MOryT gocTuratb 20 Kkm® .
McnapeHue 3a aTOT nepumopn, coctaBmao 908 mm €nof, OHO YMEHbLIWIOCL MO CPaABHEHUIO C
npeabioywmm nepuogom npumepHo Ha 8%. [loBbiweHMe YpPOBHA MOpPA B 3TOT Nepuos,
onpeaenanocb TaKXKe yBeanyeHnem KO/NIMYecTBa aTMOCPepPHbIX OCAAKOB, BbINABWKWX Ha
NOBEPXHOCTb MOPA.

NpW pacyeTe CTOKOBbIX MPUPALLEHUI YPOBHA MOPA B MYHKTaxX, PAcroOXKeHHbIX N0 NepUMeTpy
MOPS, Ba*KHbIM MOMEHTOM ABNSAETCA pacyeT BpeMeHu AoberaHus BoAabl OT AeNbTbl BOATU A0 3TUX
MYHKTOB.

aHanu3 AaHHbIX HabnoAeHM 3a YPOBHEM MOPSA C CeBepa Ha Hr MNOKa3blBaeT, YTO Bpems
pacnpocTpaHeHNsa BOIKCKOM BOAbl OT A€NbTbl A0 Pa3/IMYHbIX PaliOHOB MopA HeoauHaKkoso [15]
Hanpumep, HacTynjeHne MaKCMMyMa B FOAOBOM XO[E YPOBHA MOPS B MYHKTE Maxadkasia
NPOUCXOAUT NPUMEPHO MecsAL, cnycTa nocne cbpoca Boabl B HUXKHUI Bbed BoArorpaackom rac, a
B 6aKy 3Ta BoZa NPMXOAMT MOYTU Yepe3 ABa MecAuad. OTCyTCTBME eXKeaHEeBHbIX rpaduKoB
3aperyiMpoBaHHbIX pacxogoB p. Bonrn y Bonrorpaga He no3BOAAKOT cAenatb  pacyeThbl
TpaHcdopmaLuMM BeCeHHel MaBOAOYHOM BOJIHbI MPU ee PacnpoCTPaHeHWM C ceBepa Ha tor ¢
6onblwen nonHoton. [Ipu 3TOM AO/KHbI YYMTbIBATLCA ABa BaXHblX 0OCTOSTENbCTBA, KOTOPble
MOTYT MOBAUATb Ha TOYHOCTb PAacyeTa CTOKOBbIX NPUPALLEHMNIA YPOBHA MOpA.

1. B Kacnuitickom mope HeT OZAHOHaNpPaB/JIEHHOro YCTOMYMBOrO NOTOKA BOA, C CEBEpPA Ha Ior.
Ha aBu:KeHMe BOMKCKMX BOZ HaKnaAbiBatoTcA ApendoBble U rpaaneHTHbIe TeYEeHUA U BETPOBbIE
HaroHbl, 06ycNOBAMBAIOWME CNOXKHOCTb penbeda NOBEPXHOCTU MOpA. B pesynbraTe, NoKasaHUs
CPeaHUX MeCAYHbIX YPOBHEN B OTAE/bHbIX NYHKTax ONpenenatTca He TO/NbKO TpaHchopmaumen
BOJIXKCKUX BOZ, HO U ApyruMn GpakTopamm.

2. BHyTpuroposoe nepepacnpeeneHve BeNUYMHbI CTOKOBbIX MNPUPALLEHUIA YPOBHA MMENo
CyLLeCTBEHHOE 3HA4YeHMe B YC/I0BUAX ECTECTBEHHOrO TIMAPONOTMYECKOTO pPEeXMMa, Koraa
06pa3oBaBWaAcA Ha BO/Are MaBOAOYHAA BO/MHA, 6€3 Kakux-n1Mbo OrpaHMyYeHWin NpoHMKana Ha
aKBATOPUIO  KACMWICKOro MOpA M B 3TOM cC/yyae yyeT TPaHCOOPMaLMOHHOW BOJIHbI  6bin
onpasaaH. B ycnoBuAx 3aperyinMpoBaHHOCTM CTOKA KPYMHbIX PeK, poab 3Toro ¢akTopa
ymeHblwunace. MoctynneHne Boabl B Mope cTano 6onee paBHOMEPHbIM MO CPaBHEHWUIO C
€CTECTBEHHbIMM YCNOBUAMM, YTO CNOCOOCTBYET HEKOTOPOMY BbIPaBHUBAHWUIO penbeda YypOBEHHOM
nosepxHocTn. Kpome TOro, B YCNOBMAX 3apPEryIMpOBaHHOCTM CTOKa peK Hapywuaacb
3aKOHOMEPHOCTb PacnNpPOCTPAHEHMA NABOLOYHOM BOJIHbI B MOpe M3-33 pa3Hoobpasuii o6vemos
NoMnycKa BoAbl B HMXKHUI Bbed rac. ITo onpegennno 60blyo M3MEHYMBOCTb BpemeHun npobera
BOJIHbI OT YCTbA BO/IMM A0 3aaHHbIX NYHKTOB Ha Kacnuickom mope. ITa npobaema Hef0CTaTOuHO
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nsyyeHa u Tpebyet Bonee rnyboKoro mccnegoBaHMA C NPUBAEYEHMEM  AeTaNbHbIX MCXOAHbIX
AaHHbIX.

B pe3y/nbTaTe nepekpbiTuA naoTuHon B 1980-1984 rr. 3anumBa Kapa-b6oras-ron M cokpalieHus
CTOKa B 3anmB B 1985-1992 rr. o 1,5 km B roa, NOCTynJieHMe MOPCKMX BOJ, B 3a/IMB CYLLLECTBEHHO
YMEHbLUMNOCb NO CPABHEHUIO C yCI0BUAMM cBOOOAHOrO CTOKA. 3TO NPMBEO K AOMNONAHUTENbHOMY
NOBbILWEHMIO YKM NpumepHO Ha 40 cm. JInkemaauma naoTuHbl B 1992 r. YBenmyumna pacxos sogbl B
3a/MBe 1 3ameanunna nosbilleHne ykm. B 1993-1995 rr. 3a cyeT 60/1bLLIOTO CTOKa B 3a/IMB YPOBEHb
mopsA 6bln NpUmepHO Ha 10 cM mMeHblue, YeM B YC/IOBUAX PEryIMPOBaHMA CTOKA Yepes MIOTUHY.
MecAyHble 3HaYeHMA pacxoaa BOAbl B NponmBe Kapa-6oras-ron npmseneHbl B Tabn. 4.

Tabnunua 4

MecauyHble 3HaYeHMA pacxoaa BoAbl B Npo/siMBe Kapa-6oras-ron (KM3) 3a nepuog ¢ 1992 no
uonb 1999 rr.

fopg ||I li lii Iv \ Vi Vii Viii | Ix X Xi Xii CpegH
ee

199 |0,14|0,13|0,13|0,13|0,14|0,88 190190190 |200]|19 190 13,0

199 |2,00|1,67|196|2,18|2,76|3,94|5,15|4,99|3,13|2,79|2,98 | 3,19 | 36,7

199 |3,03 2,66 3,27 3,16 |3,24 | 3,16 | 3,46 | 3,62 | 3,73 | 4,15 | 3,89 | 4,13 | 41,5

199 3,99 3,70 | 4,21 | 4,33 |4,40 | 4,10|4,70 | 4,80 | 4,60 | 4,60 | 4,50 | 4,30 | 52,2

199 |4,103,60|3,30|2,70|2,70|2,70|2,80|230|160|1,13|0,83 1,15 28,9

199 |1,10|1,02|1,15|1,24|1,45/|1,71|2,09]|241)|200]|137|1,11 1,05 17,7

199 |1,04)1,08|1,10/|1,18|1,37|1,63|2,12|283]|220)|165|0,90 0,60 | 17,7

199 |0,55|0,50|0,80|0,92]|1,70| 2,62 | 2,70
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“3 Tabanubl BUAHO, YTO PaAcXos BOAbl B NPO/SMBE MMEET CE30HHbIW XO4 U CBA3AH C CE30HHbIM
X04OM ypoBHA mopsA. MpuBeaeHHble B Tabauue AaHHble 6blM UCMONb30BaHbI NPU MNOAYYEHUU
dopmynsbi (5).

Ce30HHAA U3MEHYUBOCMb XApaKmMepucmuK 800HO020 banaHca u ypPOBHA mopA

B rOAOBOM UMKNEe KoNnebaHWs YKM HOCAT YETKO Bblpa)KeHHbIM CEe30HHbIM XapaKTep,
00YCNOBAEHHbIA METEOPONOTrMYECKUMN YCIOBUAMM Hag 6acceMHOM KacnMMCKoro mops.

BHYTPMIOAOBOW XOZ YPOBHA B Pa3/IMYHbIX MYHKTax HabAoAeHMA MMeeT CBOW OCODEHHOCTW,
OTpa)Katlolue B TO Ke Bpems M 06LiMe 3aKOHOMEPHOCTH, XapaKTepHble Ana mopa B ueaom. OgHu
panoHbl MENKOBOAHbIE W OTKPbITble, TamM HabnoaalTca 3HAYUTENIbHble CrOHHO-HAroHHbIe
KonebaHua ypoBHA, gpyrue — rnyboKoBOAHbIE, IAe N3MeHeHMe YPOBHA 00YCN0BEHO B OCHOBHOM
BOAHbIM 6anaHcom Bcero mopA. Ha puc.4 npeacraBneHbl KpWBble MOMECAYHOrO X043 YPOBHEWN
no gaHHbim 11 cTaHUM, ocpeAHEHHbIM 3a nepuoa c 1978 no 2003 r.

KaK BUAHO U3 PUCYHKA, CamMOe HU3KOEe NOJI0XKEHME YPOBHSA Yallle Bcero Habnoaaerca B OKTabpe-
deBpane, 3aTem B MapTe-UioHe OH BbICTPO MOBbILWAETCA, 4OCTUras B UIOHE-UIDNE MaKCUMabHbIX
3HaYeHuI, Noc/ie Yero CHOBa MNOHMXAETCA A0 3MMHEro MUHUMYMa.

. Puc. 4. TopoBoW xo4 YPOBHSA KacnMMckoro mops no 11 nyHKTam mops

3HaYeHMA YPOBHA AaHbl B CM HaZ e4UHbIM HyJIEM KacnNUIACKOro mops, paBHbim -28,00 m abc.

Ha puc. 4 obHapyKmMBaeTca 60ONbWON Pa3bpoC 3HAYEHMI YPOBHS MOPSA MEXKAY Pas/MUYHbIMU
NyHKTamu. MaKcumasnbHble pa3nnuma (0o 25-30 cm) HabatogaroTca mexKay NyHKTaMm 3anagHoro v
BOCTOYHOro nobepexba Mops.

BCNeACTBME MPEUMYLLECTBEHHOIO MOCTYMN/JIEHUA PEYHbIX BOJL B CEBEPHYH YacCTb KaCMUIACKOro
MOPA U BANAHUA CUbl KOPUOSIUCA, YPOBEHHAA NOBEPXHOCTb MOPA MMEET HAaK/IOH C CeBepa Ha tor u
C 3anaja Ha BOCTOK, KOTOPbI Hanbonee APKO BblparkeH BECHOM B Mepuoa, N0N0BOAbA.

Ha BHYTPUro40BOM X0OZ YPOBHA MOPA TaKKe OKa3blBAlOT BAUAHME U CTOHHO-HArOHHbIE ABNEHUA,
npumeogawme B OTAENbHble MecCALbl K 3HAYUTE/IbHbIM OTK/JIOHEHUAM OT HOPMaNbHOro
BHYTPUTrog0Boro xoaa yposHA. OTKNOHEHUA YPOBHA MOPA NPU CTOHHO-HArOHHbIX ABAEHUAX OT UX
CpeaHeMEeCAYHbIX BEIMYMH COM3MEPUMbBI C PAa3Maxom (aMnanUTya0M) BHYTPUIOAOBbIX KoebaHui
YpOBHA Mops M cocTasaatoT B cpegHem 30-70 cm. Hambonblume OTKNOHEHMA YPOBHA MOpA OT
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cpefHeMecAYHbIX 3HaYeHUn HabNo4alTCA B CEBEPHON MENKOBOAHOM YacTU KacnMMCKOro MopS.
MpY cocTaBNEHUMN MPOTrHO3a MOMECAYHOrO X043 YPOBHA 3TU 0COHBEHHOCTM YPOBEHHOIO peXkMma
MOpPA LOKHbI YYUTbIBATLCA.

BE/IMYMHA pa3maxa BHYTPUIOAOBLIX M3MEHEHWI YpPOBHA MopsA (pasHOCTb Haubonblero wu
HaMMeHbLLEro CpeaHEeMEeCAYHbIX 3HAYeHWM ypoBHA MmopAa) 3a 1900 — 2004 rr. CoctaBuna B
cpegHem no mopto okono 30 cm, a B ceBepHOM Kacnum o 40 cm. B oTaenbHble roabl BeIMYUHDI
pa3maxa BHYTPUroA0BbIX KONebaHUI MOTYT CyLLEeCTBEHHO OT/IMYATbCA OT CPeLHEro MHOroNeTHero
3HayeHuA.

CE30HHbIN X04, YPOBHA B OCHOBHOM ONpeAenaeTca PeyHbiM CTOKOM, OTANYAOWMMCA 60NbLLOo

M3MEHUYMBOCTbIO. Hambonbline BeNUUYMHbBI MONOMKUTENbHbBIX OTKAOHEHWIM CPeaHUX MECAYHbIX
3HAYEHUI YPOBHA MOPA OT MX CPeAHUX FoAO0BbIX 3HAYEHWI OTMEYaloTcs C MasA Mo aBrycT, U
ocobeHHo B ntoHe-uione (puc.5) .

B CEBEPHOM 4YacTM MOPA, KyAa NOCTynaeT OCHOBHAA YaCTb CTOKA, pa3dMax Ce30HHbIX KonebaHumn
YPOBHA Hanbonblwmini. Camble 3HaYMUTENbHbIE CE30HHbIE KONebaHUA OTMeYatoTcA B MEIKOBOAHOM
4acTW YCTbeBOro B3MOpPbA BOMM, rAe B CpegHEeM OHU A0CTMraloT 1 M 1 NoCTeneHHO yMeHbLIaoTCA
B CTOPOHY MOPA A0 3HAYEHUI, XapaKTePHbIX A1 CE30HHOIo X043 BCero Kacnuickoro mops (30-40
cm).

Puc.5 roaoBo xo4 OTKNOHEHUIN CPeaHUX MECAYHbIX 3HaYeHni yposHA (dh) oT cpeaHero
rog0BOro ypoBHA, ocpeaHeHHbIX 33 nepunog ¢ 1978 no 2003 r. AnAa 7 NyHKTOB.

aHa/IN3 MHOTONIETHUX [aHHbIX MOKAa3blBAeT, YTO B MAaJIOBOAHbIE oAbl OTKAOHEHUA CPeaHUX
MEeCAYHbIX 3HAYEHU YPOBHA MOPS OT CpeaHero rogoBOro ero 3Ha4yeHus B NepByko No0BUHY roaa
MeHbLLe, YeM BO BTOPYHO, @ B MHOrOBOAHbIE rodpl, Ha06opoT.

OTK/IOHEHUA CpeiHEMECSAYHbIX 3HAYEHUI CTOKA OT CPeAHMX MHOroneTHUX bonee cylecTBeHHbI B
nepuoa nonoBoaba (anpenb-uioNb), Koraa CToK PeK MOXeT Kosiebatbea ot 15 ao 90 Km® B mecau, a
B 3MMHIOI0 MeXKeHb (aeKkabpb-deBpanb) — oT 5 go 30 Km® B mecay, T.e. Obbem peyHoro NPUTOKa
BOZ MOXET YBE/IMYMBATLCA UM YMEHbLIATLCA B 2-3 pasa.

Be/IMYMHA pa3maxa BHYTPUIroAoBbIX M3MEHEHU ypoBHSA mopsa 3a 1900-2003 rr. CocTtaBuna B
cpeaHem no mopto okono 30 cm, a B ceBepHOM Kacnum — Ao 40 cm. MIameHeHUsa ncnapeHusa Boapl €
NoOBEPXHOCTU MopAa onpegenatoT okono 30% pasmaxa Ce30HHOro xoga ypoBHA mopA. Ponb
aTMOCHEPHbIX 0CaZKOB B CE30HHbIX KonebaHmAX ypoBHA Mana u coctasnseT 10-15 % sBennymHbl
rofoBOro xoAa ypoBHA.
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YTO KacaeTCA MECAYHbIX NPUPALLEHUI YKM, TO OHW AOCTUIAtOT HAMBONbLWNX MONOKUTENbHbIX
3HaYeHW B Mae-UtoHe, a HAaMBONbLLMX OTPULLATENbHbIX 3HAYEHUI B CEHTABpe-oKTAbpe (puc. 6).

Puc.6. MecadHblie NnpupaleHna YyKm ana 7 NyHKTOB, ocpeaHeHHble 3a nepmnog 1978-2003
rr.

[OCTaTOYHO MOJIHOE NpeAcTaBieHne 0 MacliTabax KonebaHU YKM NO aKBAaTOPUM MOPA MOXKHO
nony4nTb M3 Tabn.5, B KOTOPOM AaHbl cpeaHue MecAYHble YPOBHU ANA NeT C MaKCMMA/bHbIM U
MWHUMaNbHbIM Pa3maxom ypoBHs (1977 n 1995 rr.) Mo pAaay NyHKTOB KaCMMMCKOro Mops.



Tabnnua 5

CpepgHue mecayHble NPUPALLEHNA YPOBHA MO 7 MYHKTAM KacnMMCKOro Mmops ANs ABYyX

aHOManbHbIX net (1977 n

1995 rr.)

MyHKTbI mecaubl

Foapi | | li i [Iv [V | Vi [Vii |Vii |Ix [X Xi | Xii |Cp.

loa.

baky 1995 | 2 1 |3(-4(12|10| 6 9| -6 |-13| -3 | -5 -0,5

1977 | 2 | -1 | 5|6 |5 5 1 -7 |-12-11 | -1 1 -1,6
O.xunnomu 1995 (-1 |-10(5 |3 |17 2 |10| 1 |-11|-16| -7 | 5 -0,2

1977 | 3 2 111483 6 8 5 (-11| 4| 1 2,2
®opT-weBye- | 1995 | 2 2 |72 (13| 2 2 4 | -1 | -7 | -2 0 0,2
Ko 1977 | 6 | 5 | 1|7 |5 5|4 -6 |-10] 4| 2 | -4 -0,8
MaxauyKana 1995 | 4 | -7 |1 | 2 | 4 | 16 2 1 |-17]-11]| -2 -1 -0,6

1977 | -8 4 |O| 6|7 |0 |-2|-5|-5]|-14]| 6 |-1 -1,0
Kyynn-mask 1995 | -4 | O 214 110] 9 2 -3 |-10(-10| -6 1 -0,4

1977 | -4 | 5 |2 |3 |1 1 5 |-10|-16| -4 | -7 | -2 -2,2
KpacHoBoack | 1995 | -1 | O 214 ]-9 6 7 -2 | -14 | -10 | -7 1 -1,9

1977 | -3 | 2 |7 |3 |7 | 3 8 |13 |-11| 5| 4| 1 -0,4
Kapa-6oras- 1995 | 2 | -2 | 1|10 4 |14 | 7 -1 -4 1 -5 2 3,2
ron

1977 | -3 | 8 | 2|9 |5 | 4 3 919|640 0
CpegHee 1995 | -1 | -2 |4 |3 |7 | 8 5 2|91 9|50




1977 | -3 4 315 5 3 2 -6 -8 -8 -2 -1
Makc. 1995 | 6 12 (1 (14| 26 | 14 8 10 | 16 | 17 5 10 13
Pa3HocTHn
mexay

1977 | 10 | 9 7|7 7 5 12 | 21 | 17 | 10 | 13 5 10
NYHKTaMM

YTO KacaeTca  rofoOBOro Xoga OTKNOHEHMM cpeaHero MecA4YHOro ypoBHS OT cpepHero
YPOBHA MOpPS, TO OH A0BOJIbHO CMNbHO OTAMYAETCA OT MYHKTa K MyHKTY (puc.7). Mpexae
BCEro BMAHbI  GONbLUIME MONOXKMUTE/IbHbIE OTK/IOHEHMA YPOBHS OT CpPeAHero rogoBsoro,
pocturarowme 12 cm gns cTaHUMM 3anagHoro nobepexkba (0. Munoi, 6aky) n cTonb xe
6onbluMe OTpULATENbHbIE OTKIOHEHMA ANA CTaHUMIM BOCTOYHOro nobepexba (KpacHOBOACK,
Kapa-boras-ron u Kyynam-mask). [pu 3Tom, HanmbonbliMe MONOKUTENbHble OTKAOHEHMUA
YPOBHA OT cpegHero no Mopkt HabnwaatTca B NyHKTe o. Kunoi, a Hambonbliwme
oTpuUaTeNbHble — B MYHKTE KPAaCHOBOACK. YTO KacaeTcsa rogoBOro XxoAa OTK/IOHEHUI YPOBHA
MOopA, TO 34eCb He NMPOCMATPUBAETCA KaKOM-AMOO 3aKOHOMEPHOCTU, YTO, MO-BUAMMOMY,
CBA3AHO C BJ/IMAHMEM CFrOHHO-HArOHHbIX ABAEHUNA, O0COBEHHOCTAMM pPacnpoCTpPaHeHUA
NaBOAOYHOM BOJIHbI, C MPOCTPAHCTBEHHbIM Pa3NNYMeEM MAOTHOCTHbIX M3MEHeHU obbema
BOAbl B MOpe N APYrMMU NPUYUHAMM.

Puc. 7. ToaoBoW Xo4, OTKNIOHEHUI cpeAHero mecsayHoro ypoBHs (dh) ot cpeaHero
YPOBHA MopA 3a nepmnopg c 1978 no 2003 r.

B KayecTBe npumepa B Tabn. 6 npuBeAeHbl AaHHble pacyeTa BoAHOro 6anaHca W ypoBHA
MopA ANA ABYX KOHKPeTHbIX neT (1999 u 2000 rr.).



Tabnuua 6

MomecsaYHbI pacyeT COCTaBAAOLMX BOAHOrO 6aaHca 1 YPOBHA MOPS U UX HEBA3KMU
B8 1999 1 2000 rr.

Mecs Npuxoa (km) Pacxog (km°) Ab | Ahs | Ah | Ahs
-Ah
LbI Cm ¢ ¢
Cm
QctoK Q Y E Y
nop3
1999r.

I 20,3 45 | 033 | 251 |195| 09 | 204 4,7 0,5 0 0,5

li 22,3 3,1 | 033 | 257|174 | 09 | 18,3 7,3 1,5 1 0,5

lii 31,7 4,2 | 0,33 | 36,2 | 18,8 | 1,0 | 19,8 16,4 4,2 5 |-08

Iv 42,0 33 | 033 | 456 | 22,2 | 1,1 | 23,3 22,3 6,0 3 3,0

\Y 64,5 83 | 033 | 731|279 | 15 | 294 43,8 12 6 6,0

Vi 314 00 | 033 | 31,7 | 343 | 2,0 | 36,3 -6,6 1,0 | 11 | -10

Vii 20,2 69 | 033 | 274|451 | 23 | 474 | -200 | -3,0 | -4 | 1,0

Viii 19,7 | 12,5 | 0,33 | 32,6 | 498 | 2,6 | 524 | -198 | -39 | -1 | -2,9

Ix 189 | 128 | 0,33 | 32,0 | 538 | 2,1 | 559 | -239 | -7,0 |-12| 5,0

X 148 | 15,7 | 0,33 | 30,8 | 444 | 15| 459 | -151 | 52 | -6 | 0,8

Xi l6,1 | 18,3 | 0,33 | 34,7 | 379 | 1,0 | 38,9 -4,1 3,1 -3]-01

Xii 16,1 24 | 033 | 188 | 25,7 | 0,8 | 26,5 -7,6 -3,2 | -1 | -2,2




fog 318 92 4,0 | 414 | 397 | 18 | 415 -2,6 -02 | -1| 08
2000r.
I 15,1 | 11,4 | 0,33 | 26,8 | 20,0 | 0,9 | 20,9 5,9 08 | -2 | 1,2
I 13,6 49 | 0,33 | 189 | 16,1 | 0,9 | 17,0 1,9 01| 0| 01
lii 17,4 | 11,0 | 0,33 | 288 | 17,5 | 1,0 | 18,5 10,2 2,6 2 | 06
lv 31,4 09 | 033 | 326|202 | 11 | 21,3 11,2 3,2 2 1,2
Y 62,5 46 | 0,33 | 675|309 | 15 | 32,4 35,0 10 5 5,0
Vi 28,9 0,7 | 0,33 | 299 |36,1| 2,0 | 38,0 -8,2 -02 | 0 | -0,2
Vii 22,8 00 | 0,33 | 23,1 | 43,2 | 23 | 455 | -22,4 | -36 | 10 | -14
Viii 18,1 09 | 033 | 193|498 | 26 | 524 | -332 | -74 | 5| -24
Ix 18,5 | 180 | 0,33 | 36,8 | 50,7 | 2,1 | 52,8 | -16,0 -5 -8 | 3,0
X 17,1 | 209 | 033 | 384|439 | 15 | 454 -7,1 -3,1 | -8 49
Xi 17,2 | 16,2 | 0,33 | 33,7 | 342 | 1,0 | 352 -1,5 24 | -1 -14
Xii 16,2 86 | 0,33 | 252|270 0,8 | 27,8 -2,6 -19 1 -3 11
Fon 279 | 98,1 | 3,96 | 381 | 390 | 18 | 408 | -26,6 | -6,8 | -8 | -1,2
MpumeyaHus.

- CYyMMapHbilit peuHoi CToK (Km >);

- aTMOCPEPHbIE 0CaAKM, BbINAAAIOLME HA 3ePKano Mops (KM >);




- CMapeHme C NoBEPXHOCTU Mopst (km *);

- NOA3EMHbIN NPUTOK (KM 3);

- CTOK MOPCKMX BOA, B 3a/1MB Kapa-6oras-ron (km >) ;

- banaHc mopa (M3meHeHMe obbema mopsA), onpeaendaeTca Kak pa3HOCTb

MeXKay NPUXOAHOM N PacxoAHOM YacTAMM BogHOro banaHca (Km %);

- pacyeTHOE NMpUpPaLLEHME YPOBHA MOPA (CM), ONPeaenseTca Kak OTHOLEHNe

n3meHeHua obbema mMmopA K naowagn mopAa S C yd4eTomM NNIOTHOCTHbIX

U3MEHEHWN YPOBHA MOpS;

- GaKTMYeCKoe MecAYHOEe M CPpeHEero40BoOe 3HaYeHMe YPOBHA Mops;




- - Pa3HOCTb MmeXay BbIYUCNEHHbIM ¥ Ha6l'll-0£|,eHHbIM

NpUpaLLEHMAMM YPOBHA MOPSA, XapaKTepusyeT NorpeLHocTb pacyeTa BoAHOro 6anaHca.

Kak BMAHO K3 Tabn. 6, B nepuoa C AHBApPA NO MaWh Habawganca pocT YpOBHA,
obycnosneHHbI npeobnagaHMem MPUXOLAHOWM cocTaBaAlowen BoaHoro 6anaHca Hapg
pPacxoAHOM, a B Mepuog C UIOHA No AeKabpb NpPouMCcxoaAuNno NMOHUMKEHME YPOBHA 3a cyeT
npeobnafaHnA UCNAapeHUA Hag, CTOKOM M OCaZikaMWu BMeCTe B3ATbIMM.

npeacTaBAAeT MHTepPeC CpaBHEHWE pPe3yNbTaToB pacyeTa Nno ypaBHEeHUO BOAHOro 6anaHca ¢
pe3ynbTatammn oPpULMANBHOIO MPOrHO3a rmapomeTueHTpa poccum Ha 1999 m 2000 rr. U
AaHHbIMM HabAoAEHMN.

8 1999 r. CymmapHble BEMYMHbI NMPUXOAHONM (414 Km®) u pacxogHoi (415 Km® ) yacreit
6anaHca OKasa/MCb MPAKTUYECKU PaBHbIMM, T.e. YPOBEHb HE W3MEHMUACA. BbluMcCneHHbIn
ypoBeHb cocTaBun 98 cm, a cpegHui rogoBon GaKTUYECKUI ypoBeHb COCTaBun 97 cm,
Pa3HOCTb PaBHa +1 CM, YTO NIEXKMUT B Npeaeax TOYHOCTU pacyeTa.

B8 2000 r. PacxoAHas yacTb BOAHOMO 6anaHca (408 km?) npeobnagana Hag npuxoaHon (381
KM®) Ha Be/MUMHY 27 KM>, B NepecyeTe Ha YpOBEHb 3TO COCTaBUAO —7 cM. PaKTUYecKoe
cpefHee rogoBoOe NpupalleHUe TakKe 6blo oTpuuaTenbHbiM (— 4 cm), Takum obpasom,
NOrpeLWHoCTb pacyeTa cocTaBuna 3 cMm.

B COOTBETCTBUM C OOUUMANBbHLIM MNPOrHO3OM  TMAPOMETUEHTpPA poccum B 1999 .
OXnpganocb NosbleHWe cpeaHero rogoBoro YpoBHA MOpA MO OTHoweHUo K 1998 r.Ha3 -5
CM, @ GAKTUYECKM OH NMOHU3UACA Ha 2 cMm, T.e. OWwKnbKa NporHo3a coctasuia okosio 6 cm. Mo
pe3ynbTaTam pacyeTa no ypaBHeHMo (1), ypoBeHb MO OTHOLWEHUIO K 1999 1 He nameHucs,
owmnbKa coctaBuna 2 cm.

B COOTBETCTBUM C oduLManbHbIM NporHo3om Ha 2000 r. OxKmaanocb NOHUMKEHME YPOBHA Ha
1-4 cm No OTHOWEHMIO K cpeaHeMy ypoBH0 1999 r.( 97 cm), a GaKTUYECKM OH NOHM3WACA MO
OTHOLWEHMUIO K ypoBHIO 1999 r. Ha 5 cm, T.e. OwmbKa nporHosa cocraBuia nopsaaka 3 cm.
Pe3ynbTaTbl pacyeta No ypaBHeHUIo (1) Aanu MOHUXKEHMEe YpPOoBHA Ha 7 cMm, T.e oWnbKa
cocTaBmna 2 cm.

B Tabn. 7 npuBeaeHbl MOMecAYHble AaHHble pe3y/ibTaToB pacyeTa cpeaHero ypoBHA Mops
Nno ypaBHEHWUIO BOAHOro 6anaHca, opuUMANbHOIO MPOrHO3a rMAPOMETLEHTPA POCCUMU U
daKTMyecKnx HabnwaeHnn.

Tabnuua 7



ConocTaBneHne YpoBHEN MOPSA, PAaCCYMTaAHHbIX NO ypaBHeHUIo BoaHoro 6anaHca (h g,y ), C
odpuLMaNnbHbIM NPOrHO30M rnapomeTLeHTpa poccuu (h neor) M € PakTUHECKMMK AaHHBbIMK (h

dakr )

lfoabl | YpoBHU I li i |Iv |V Vi | Vii | Viii |Ix X | Xi |Xi |Cp.

log,.

89191 |95 |99 |10 |11 |112|107 |10 |93 |90 |88 |98

1999

9588 |92 |94 |10 |11 |115|112 |10 |95 |93 [93 | 100

88 88 9% (9% |10 |11 |108|110 |10 |93 |89 |85 |95

Abcowmn |1 |3 1 3 5 1 4 3 0 0 1 3 3
bKa

PacueTa
cm)

A6cown |7 |0 |4 |2 |4 |5 |7 |2 3 |2 |4 |8 |5
bKa
npor-3a
(cm)




8 |86 |89 |92 |10 |10 |99 |92 |87 |84 |82 (80 |90

2000

87 87 |8 |91 |98 |10 |108|102 |93 |85 |82 |81 |92

87 87 |89 |91 |9% |10 |106|101 |93 |85 |84 |81 |93

Abc.owmn |1 1 0 1 6 1 7 9 6 1 2 1 3
bKa

PacueTa
cm)

Abc.owun |0 0 1 0 2 2 2 1 0 0 2 0 1
6Ka
npor-3a
(cm)

Kak BMAHO U3 Tabn. 7, cpeaHeronoBble abcotOTHble OWMBKM pacyeTa YKM Mo ypPaBHEHUIO
BoAHoro 6anaHca (1) u opuumanbHOMY NPOrHO3Y rMApPomMeTLEeHTpa poccum B 1999 n 2000 rr.
Okaszanncb nopagka 3 cm. YTo Kacaetca abcontoTHbIX OWMOOK pacyeTa M NpPOrHosa no
OTAENIbHbIM Mecsillam, To 34ecb Habntogaetca 60nbwnit pazbpoc — ot 0 go 9 cm. B mae
1999 r. MaKcumanbHas olmnbKa pacyeta coctaBuna 5cm, a B uione - 7 cm. B asrycre
2000 r. MakcumanbHana owunbKa pacyeTa coctaBuia 9 cm, a MaKCMManbHana owunbKa
nporHo3a 6bina B npegenax 2 cMm. B uenom pacyet gan nyyqwnin pesynbtat 8 1999 r., a
NPOrHo3 6bla1 HeCKONbKO ToyHee B 2000 r. OgHaKo Kakne-nnbo o06o6LeHHble BbIBOAbI MO
3TMM pe3ynbTaTam AenaTtb npexaespemeHHo. s 3Toro HeobxoAMmMo HakonuTb 60nbLUYIO
CTaTUCTUKY.




3aKsqn4yeHue

Ha OCHOBe Haubosnee MOAHLIX TUAPOMETEOPONOrNMYECKUX  AaHHbIX MNPOBeAEHbI
nccneaoBaHMA MHOTONETHEN U CE30HHOM M3MEHYMBOCTM COCTaBAKOLWMX BOAHOro 6banaHca u
YPOBHA  Mops. MoKa3aHO, 4YTO W3MEHYMBOCTb YKM ONpeaensetrcd MU3MeHeHUeM
COOTHOLLEHUI MeXAay COCTaBAAILMMM BOAHOIO 6anaHCa KaCNUMCKOro Mops. AKTMBM3aUUA
3anagHon ¢opmbl atmocdepHon umpkynaumm B 70-80-e rogbl U aHOMaNbHOE Pa3BUTUE
LUMKNOHNYECKON AeATeNbHOCTU B npefeniax BCero aTAaHTUKO-eBPOMEMCKOro perMoHa —
OCHOBHAaA MPUYMHA 3HAYUTENbHOM YBAAXKHEHHOCTM BogocbopHoro 6GaccelHa Kacnua,
onpeaenuBlUEN 3HAYUTE/IbHbIM CTOK PEK, BNagaloLWwmx B MOpe, NpeXae BCero BOArn, W, Kak
cneacTBue, peskuii nogbem yKm B nepuog ¢ 1978 no 1995 r. B teueHmne 1996 mn 1997 rr.
YpoBeHb pe3Ko cHM3MACA NoYTh Ha 0,5 m, a ganee Hayanca NOCTENEHHbIA NOABEM, KOTOPbIM
npoponxaetrca Ao cux nop. Cocrasnawowme BoAHOro H6anaHca U ypoBeHb MOPS 3a 3TOT
nepuoa XxapakTepmnsoBaMCb HE3HAYUTENbHOM M3MEHYMBOCTbIO.
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Puc. 1. MHOroneTHui xo4 ypoBHA KaCNMMCKOro Mops B NyHKTax 6aKy U maxadykana.

(3HaYeHMA ypoBHA AaHbl B CAHTUMETPaX Hag eAUHbIM HyNeM KacnUICKOro Mops, paBHbIM
-28,00 m 6¢).



