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AHHOTAIUA K TeMaT4eCKOMY O7TOKY

I[ToTpebneHe mpecHO BOJbI B MYPe IIOCTOSTHHO pac-
TeT, YTO OOYCTIOB/IEHO KaK YBe/IMYEHeM YMC/IEHHOCTI
HacelleHys1 (HeCMOTpsI Ha 3aMefyIeHVie TEeMIIOB, 3TOT
nporjecc OyaeT mpopo/mKarbes o cepenyHbl XXI B.),
TaK U CTPeMJIEHVIEM BCeX CTPaH (M OeIHBIX, ¥ O0TaThIX)
HOJHATD YPOBEHb O/1arococTostHysA. Mexpy TeM 00b-
€M 9KOHOMITYECKY JOCTYITHO IIPeCHOII BOIbI Ha 3eM-
JIe COKPAIIAeTCS: MCYe3at0T MajIble PeKU, MeJIeI0T PeKi
CpefHye 1 JJaXKe KPYIIHbIe, BBICBHIXAIOT VIV 3aPacTaloT
osepa. To, yTo mpu aTtoM B MMpoBOM OKeaHe BOJbI
CTAQHOBUTCSI HECKO/IBKO OOJIbIIIE, BPSIL /I MOXKET CITy-
XXUTB yTemleHneM. Ho r/1aBHOe 3710 — aHTpOIIOTeHHOe
3arpsi3HEHVe BOJHBIX VICTOYHVIKOB, KOTOpPOE TeHepb
HepeaKO JOCTUIAeT TaKOJl MHTEHCHBHOCTH, 4YTO 3a-
TpPaThl Ha MOZITOTOBKY BOJBI K XO35MICTBEHHO-OBITO-
BOMY ITOTPEOIEHNIO CTAHOBATCS COIIOCTABUMBIMU CO
CTOVIMOCTBIO OIIPECHEHVISI MOPCKOJ BOIBL.

CoBpeMeHHOe 4e/I0Be4eCTBO 3a0MpaeT 113 BOTHBIX
VICTOYHMKOB 0O071ee 4 ThIC. KM?, WU 4 TPJIH TOHH IIpe-
CHOVUI BOJIBI (607Iee %5 9TOro KommyecTBa NoTpedser
opolaeMoe 3emefienye). B maTe pas 6onbimit 06b-
€M BOJbI B NIPUPOJHBIX BOTHBIX 0OBEKTAX CITYXKUT
pasbasutenem >xuaxux orxopoB JKKX, cembckoro
XO3SJICTBa ¥ NPOMBIIITIEHHOCTH. «HeocBoeHHBIe»,
HO 9SKOHOMUYECKM J[IOCTYIIHble BOJHbBIE pPecypchl
B Mupe OMM3KM K McyeprmaHuio. MHOrme Hay4HO-
TEXHUYECKIe JOCTIDKEeHN:, obecrieunBarolye 9Ko-
HOMMIO BOJBI BO BCeX cdepax ee IoTpebneHus, B
CJIOXKUBILIEVICS MUPOBOJM 3KOHOMUYECKOI CUCTEMeE
He BBIVIAAAT 9(PQPEeKTUBHBIMU: COOTBETCTBYIOLIVE
VIHBECTUILIMU He CY/IAT OBICTPOV OTHAYM, He VMHTe-
pecyloT 6M3Hec, ¥ IOpPOYHasl IPAKTUKA BOJZOPACTO-
YNTENbCTBA MIPOfIO/KaeTCs. B utore BogHbIT fedu-
LUT y>XKe CTay I7I00aNIbHOI Ipo6/IeMoit, IPUIMHOI
MEX/[YHapOIHOJI HallpsDKEHHOCTY B Psifie PETVIOHOB
Mupa (BIUIOTH O YIPO3 IPYMEHEHsI BOSHHO CYJIBI
KaK CpeJCTBa pa3pelleHusi BOTHBIX KOH(MIMKTOB),
00YC/IOBM/I MacCOBYIO MUTPAIVIO U3 BOLOHENOCTA-
TOYHBIX CTpaH B BopoobecrieyeHHble. 1o omeHkam
OOH, 6onee 800 MIH 4eNlOBEK He MIMEIOT JOCTYIIA
K 0e30I1acHON MUTbEBOI BOfie, 6oree 2 MJIPA CTpa-
JAIOT OT ee HeXBAaTKM, U POTHO3MPYETCs, YTO yxKe
Jepes /iBa AECATIICTVSI B TAKOM ITOJIO>KEHNI MOXKET
OKa3aTbCs ITOJIOBYHA HACE/ICHNIA TTAHETBI.

Opnnako 6efpl, 00yC/I0BIEHHbIE BOJIO, HE OTPaHMU-
4yyBaloTcsa ee pepunyroM. OrpoMHOe KOMMYECTBO

JTIOfeil CTPAflaloT OT Pas3pyLINTE/b-
HBIX HAaBOJHEHMII, pe3y/IbTaT Ko-
TOPBIX — KOJIOCCA/IbHBIII 9KOHOMM-
4ecKMil yiepd ¥ MHOTOUMC/IEHHbIE
Je/loBevYecKe >KepTBblL. VI3 cyMMbl
OLIEHEHHOI0 O001I1ero 3KOHOMIYe-
CKOTO yiepba B MMpe BC/IE[CTBUE
CTUXMITHBIX OefcTBUII Oonee TpeTu
IPUXOOUTCS Ha TUAPOTIOTMYECKIe
SIBTIEHMSL.

[o6asnbHble M3MEHEeHVsl KIMMaTa,
KaK OXUIAETCs, YCYTyOsT BOJHBIE
npo6meMpl. XOTs IpyU IVIOOATBHOM
IOTEIVIEHNY YBEMMYMBAETCS VCIIA-
peHye BOIbI C IOBEPXHOCTI BOIHBIX
00beKTOB, ITpexKzie Bcero — MupoBo-
IO OKeaHa, a CIeOBaTe/IbHO, VI BbIITa-
JieHJIe OCaJIKOB, HO, KaK ITOKa3bIBAIOT
IPaKTUIECKV BCe M3BECTHBIE KII/Ma-
TOJIOTMYECKUe MOJe/, Ha OOosIblIei
YacTM TEPPUTOPUM CYIIM, OCOOEHHO
B BBICOKVIX U CPEHIX IIVPOTAX, KO-
JKeH YXY[UINTBCS UX PEXUM — pac-
TpefiesieHrie BO BpeMeHM, a IMEHHO:
BBIIIAJICHME OCAJKOB CTaHeT Oosee
penknM, 3ato Ooree MHTEHCUBHBIM.
CrnefcTBreM pPegKOCTY CTaHeT yda-
IeHVe U yCWIeHNe 3acyX (To ecTb
yXectodeHne seduiura BOfbl B BO-
JIOHETIOCTaTOYHBIX PErMOHaX), CiIefi-
CTBMEM POCTa MHTEHCUBHOCTH — YCHU-
JieHVie HaBOJHEHMIA.

B xadecTBe Mep IS IIpeOfoIeHNs
BOJIHOTO fiepyimTa U JIA 3aIUThI OT
pasryia BOJHOV CTVIXMV 4YacTO CJIbI-
IIATCs TIPU3bIBBI MCIIPABUTD «OIINO-
KV [IPUPOJBI»: CTPOUTh KaHAJIBI IS
niepepacipeqe/ieHysi PeYHOro CTOKa
(B TOM 4mcie MexX6acceitHOBOro), Co-
Opy)XaTh «CyXiye» BOJJOXPaHWINIIA
U TlepexBara IaBOJKOB M IaMObl,
HAIIPaB/ISoOLIVie BOIHBIE TOTOKM B
CTOPOHY OT HacCe/IeHHBIX NYHKTOB U
XO3sI/ICTBEHHBIX 00BEKTOB, 1 T.II. Ko-
HEYHO, B OT/E/NbHBIX CTyJasx TaKie
TYIPOTEXHNYECKIIE COOPYXKEHNMs HO-
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JIe3HbI ¥ Jla’ke HeOOXOAMMBI, HO VX
CTPOUTENBCTBO ¥ (PYHKIMOHMPOBA-
HI€ CONpPSDKEHBI C PSAJIOM HeraTuB-
HBIX SIBJIEHMI, KOTOpbIE, B KOHEYHOM
cyeTe, MOTYT HAaHECTV SKOHOMUKe U
0611ecTBYy yIepO, IpeBBIIIAONINIL
TOT, OT KOTOPOTO OHU IIPU3BAHBI 3a-
mUTUTh. Bo-miepBbIX, OHUM Oecmpe-
LIeICHTHO KAIlMTAJIOeMKH, IIpyyeM
CPOKM MX OKYIIAa€MOCTY M3MePATCA
IeCATIWIETUAMY; BO-BTOPbIX, HeTa-
TYBHbIE 5KOJIOTMYECKIIe TIOCTIefiCTBIA
TUIPOTEXHIYECKOTO CTPOUTENbCTBA
CIMIIKOM YacTO OKAa3bIBAIOTCA Upe3-
MEPHBIMII; B-TPeThbMX, obecredeHue
TaKOTO TMIPOTEXHNIECKOTO CTPOU-
Te/IbCTBA TpeOyeT pasBUTHS OTpac-
Jieil, OTHIOAb HE CIOCOOCTBYIOIINX
YIY4IIEHUIO OTPACTIEBOI CTPYKTYPBI
5KOHOMMKM, B HaVIMEHbIIIEN CTelleHn
OTBEYAIOIIMX IIPeACTaBIeHNAM 00
VHHOBALIMOHHOCTM ¥ HAy4YHO-TeX-
HIYECKOM IIporpecce; B-4eTBEPTHIX,
TeppUTOpUAIbHOE Ilepepacipeferie-
HII€ BOJHBIX PECYPCOB COOTBETCTBY-
eT SKCTeHCUBHOMY TUIIYy Pa3BUTUA
U, OIIATH-TAKM, 3aKpeIUIAeT KOHcep-
BaTMBHbIE CTPYKTYPbI B 9KOHOMIKE,
B-IIATBIX, pea/m3anyusa TaKuUX Mep
IpebAB/IAET CIPOC Ha MAaJIOKBa-
TMOULMPOBAHHYI0 pPabOYy0 CUITY,
3aMeIsAsl  COLMA/TIBHOE — Pa3BUTHE.
ITOT CHMCOK MOXKHO IIPOJIO/KATh,
HO CKa3aHHOTO JJOCTAaTOYHO I 000-
CHOBaHUA IJIABHOTO BBIBOJIA: TPOEK-
TBI TUJIPOTEXHIYECKUX COOPY>KeHMII
TpeOYyIOT OTBETCTBEHHON BCECTO-
POHHEN MEXAVCLUIIIVMHAPHOM 3KC-
HePTU3BL Y He MOTYT OBITH IIPUHATHI
K peanmsalyy Ipu HepaspelleHHbIX
COMHEHMSAX OTHOCHUTETbHO OIIeHK!
VX TIOCTIENCTBUIA.

VlcknounTenbHO BeMKa POJIb Ha-
KM B peIleHMM BORHBIX IpoOieM:
6e3 omopbl Ha (yHJaMeHTAIbHbIE
3HaHMs ¥ 6e3 MCIIONIb30BaHUA VIH-
CTPYMEHTA/IbHBIX METO[IOB  IIpU-
K/IaJJHOJ TUJIPO/IOTUY HEBO3MOXXHO
IIPOTHO3MPOBATh TUPOTIOTMYECKIe

IIPOLIECCh, 9KCIIEPTUPOBATh TUAPOTEXHUUYECKNE
IIPOEKTBHI, IJIAHMPOBATh Pa3BUTIE BOLHOTO XO3sil-
CTBa M YNPaBIATb BOOHBIMM pecypcamu. MeTomo-
JIOTMYECKOJI OCHOBOJM COBPEMEHHOIO KOMIIIEKCA
AVICLIVITIVH, M3YYaOIVIX BOTHbIE IIPOO/IEMBI, CTA/IO
MaTeMaTI4ecKoe MOJie/IIPOBaHNe, IpUYeM UCIIONb-
3YIOTCS JOCTVDKEHMS CaMbIX pa3HOOOpasHbIX pasfie-
JIOB MaTeMaTVKI: Iu¢depeHIIaTbHbIX YpaBHEHMNI,
TEOPUM BEPOATHOCTEN ¥ MATEMATUYECKOM CTaTU-
CTMKM, MAaTeMaTNYeCKOTr0 NPOrpaMMMPOBAHNsA, Ma-
TeMaTU4YeCKOJ TeopuM YIpaB/lIeHNsA, TEOPUM UTP U
CTaTUCTUYECKUX PEIIeHNIT, TeOPUM KaTacTpod, pac-
HO3HaBaHMs 00pa3oB, HEYETKUX MHOXKECTB U JIp.
O6BbexkTaMy M3y4YeHVsI 9TOr0 KOMIUIEKCa AVCLUIUIVH
ABJIAIOTCA IIOBEPXHOCTHBII CTOK, PyC/IOBbIE ITPOLIeC-
Cbl, TIO/I3eMHbIe BOZIbI ¥ UIX CBA3Y C IIOBEPXHOCTHBI-
MU, KM3HEHHBIN IIUKJI 03€P, BOJHbIE 9KOCUCTEMBI U
UX porib B popMupoBaHMM KadecTBa BOABL, TUAPO-
XVMIYeCKye POIeCcChl, OKOJIOBOJHBIE (9KOTOHHBIE)
9KOCUCTEMBI M UX U3MEHEHMs IIOfi BAMSIHNEM BO-
mHOro (axkTOpa, aHTPOIOTeHHbIE BO3MECTBUSA Ha
BOJIHbIe OO'BEKTBI, JICIIONIb30BAaHME BOJHBIX pecyp-
COB B 9KOHOMUKE U YIIPaBJIeHIe VIMU, BO3JIEIICTBIE
K/IMMaTH4YeCKNX V3MEHEHMII Ha TUIPOIorMyecKye
Ipolecchl M MHoOroe jpyroe. JIumb Manas 4acTb
3TOJl HEOOBIYATHO PasHOOOPa3HOI MPOOIeMaTIKI
Halll/Ia OTPakKeHVe B JAHHOM TeMaTIeCKOM O/IOKe.

OOH He pas npegnpuHuMana ycwina A IpU-
BJIeYeHNsI BHUMAaHUS MMPOBOTO COOOIIeCTBa K BO-
IHBIM TIpob/ieMaM, B YaCTHOCTH, TIPOJO/DKAETCS Jie-
catunerrie OOH «Bopga ms sxkusam» (2005-2015 1),
2013 ropm 00bABIEH MeXpyHapOomHbIM TOIOM BO-
IHOrO coTpygHMYecTBa. COBMECTHBIE YCUMINA BCEX
TOCYZJApCTB 1 HapOJOB HEOOXOAVIMBI J/IS pelIeHNs
000CTPAOIMXCS BOJHBIX MPoOIeM, OfHAKO IOKa
3T YCWIMA SBHO HEOCTAaTOYHBL JIMIIb B Ipoek-
Tax CyLIECTBYIOT Cepbe3Hble ITI00a/IbHbIe COIvIalle-
HIs1 00 MCIIONb30BaHUM TPAHCTPAHNYHBIX BO, BSJIO
UfeT Ipoliecc IepefiauM IepefoBbIX TeXHOTOTMIl
BOJIOTI0/Ib30BAHMA U3 PAa3BUTBIX CTPAH B Pa3BUBAIO-
1[yiecs, IPeACTOUT CO3[aTh COBPEMEHHYIO I100aIb-
HyI0 6a3y TMIPONOTMYECKIX JaHHBIX U 6a3y IMapo-
JIOTMYECKUX 3HAHMIA, PACIIMPUTh MEXAYHApOJHOe
COTPYZHMYECTBO B OO/MACTM TUIPOMOHUTOPVIHIA,
TUAPOIOTMYECKUX, TUAPOIKOTIOTUYECKUX, IUIPO-
K/IMMATO/IOTMYeCKMX, BONHOPECYPCHBIX U WHBIX
CBSI3aHHBIX C BOJHBIMU IpOOIeMaMy HayYHBIX VC-
cnenoBanmii. Poccmiickas Hayka MOXXET BHECTU JO-
CTOVIHBIN BKJ/IaJ} B TAKOE COTPYAHNYECTBO.
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O pegakTope TeMaTM4eCcKOro 0/0Ka
yneHe-Koppecnongente PAH B.J. [lannnose-llanunbsne

Hupexmop Uncmumyma
800HvIX npoonem PAH
¢ 2003 2.,

"jleH-KOppecnoHoeHm
PAH ¢ 2003 2.,

00KMOP IKOHOMUHECKUX
nayx (1975),

npocpeccop (1979),
naypeam Ilpemuu Ilpasu-
menvcmea PP (1996)

HJAHW/IOB-JAHW/IbAH
Buxmop Heanosuu

Hannnos-Jlannnban Bukrop VIBaHOBIMY — KPYTIHBII
YYeHBIif, CIIEIVaICT B OO/IACT YIIPAB/IeHNS BOJHBI-
MU PeCcypcaMi ¥ BOJOOXPAaHHOM IEATETbBHOCTDIO; SKO-
JIOTMVI Y1 OXPAHBI OKpYXKAIoILell cpefbl, Teorpadvm u
9KOHOMVKM IIPYPOJOIIONIb30BaHNA, CYCTEMHOIO aHa-
NM3a ¥ MOJENVPOBaHMA COLATbHO-3KOHOMITIECKIX
nporiecco. ABrop 6oree 500 Hay4HbIX paboOT, U3 HUX
32 MoHorpaduy, B TOM 4¥C/Ie 32 HOC/EAHNE 5 JIeT —
cbiiie 30 cTaTel B peLieH3NPYeMbIX JKYPHa/Iax 1 5 MO-
Horpaduiif; I7IABHBI PENAKTOP SHIVKJIONENIYECKIX
UBAHUIL: «DKONIOTMYeCKas SHIMKIONEUA» B 6-TU
tomax (2008-2013 rr.), sHrmkIomnenusi «Pexu u o3epa
mupa» (2012 1) u ap.

OcnoBHble Hay4Hble pe3ynbrarbl B.J. [lannnosa-/la-
HW/IbSIHA: BBIIIOJTHV/I IIPOTHOCTUYECKMI aHA/IN3 CTPa-
TErMYECKOr0O 3HAYEHNA BOJHDIX PECYPCOB Ha IEPCITEK-
TuBY 6071€€ 20 JIeT B YCIOBIAX ITT0OA/IBHOTO leuimTa
HIPECHOIT BOJbI; 0O0CHOBAI JJONITOCPOYHBII CLIEHAPIIL,
COIJIACHO KOTOPOMY OCHOBHBIM CTPYKTYpPOOOpasyo-
M PaKTOPOM SKOHOMITYECKOrO PasBUTUA HAIIeil
CTpaHBI B YKa3aHHBIII ITepuof, OyyT BOTHBIE PeCypChl;
chOpMyIIpOBaT KOHIEMIVIO Pean3aLiy 9TOTO CIie-
HapyA ¥ OCHOBHbIE IOJIOXKeHUA «BopHOM cTparervm
Poccmiickoit @epepauym Ha nepuon, no 2020 ropa»,
yrBepxenHon IIpaBurenscreom PO B 2009 r; pas-
paboTal METOIO/IOTMY CTPATETMII BOZIOTIONb30BAHNA,
MOHUTOPYHTA ¥ OXPaHbl BOJ; YCTOIYMBOTO Pa3BUTHA,
peleHys Ipo6/1eM IVIATHOCTY IIPYPOOIIOIb30BaHNA
VI IPVPOJHON PEHTBI; IPVHLMAIIBI MHTErPUPOBAHHOTO
YIIpaB/IeHNA BOJHBIMM PECypcaMy ISl TIOBBIIIEHVA
Ha/IeXXHOCTY Bopioobectiedenysi pernoHoB Poccun. Pe-

3y/IbTaThl €r0 VICC/IEIOBAHNUIT BHEC/IN
CyIIeCTBEHHBII BKIAJ B popmupo-
BaHIe TOCYIapCTBEHHOMN TOMUTUKA U
3aKOHOJATEeIbHON OCHOBBI B 0071aCTN
BOJOIIO/Ib30BAHYAL.

B.W. JanunoB-/]anu/ibsH BO3I/IaB-
nseT VIHCTUTYT BORHBIX Ipo6ieM
PAH c 2003 r.; aBnseTca nNpuU3HaH-
HBIM HAay4YHBIM JMJIEPOM M OpPTaHU-
3aTopoM paboTsl Ko/wtektusa. [lop
€ro PyKOBOZCTBOM U NP HENIOCPEN -
CTBEHHOM Y4YacCTUM BBIIOTHAIOTCA
paboThl 0 BAKHENIINM TOCyHap-
CTBEHHBIM KOHTPAKTaM, IpPOrpaM-
Mam [Ipesugnyma PAH, Otnenennsa
Hayk o 3emsie PAH, kpynHbIM KOMIIT-
JIEKCHBIM TEMaM.

B.M. Tanunos-JlaHnabsAH 3aBegy-
eT Kadenpoil Ha QakyabreTe rocy-
JMapCTBEHHOro yrpasneHus MIY
uM. M.B. JIoMOHOCOBa, BO3ITIAB/IAET
6asoByo kadenmpy lVHcTuTyTa BO-
nHbIx rpobremM PAH Ha akonormye-
ckoM (akymbrete Poccuiickoro yHm-
BepcuTeTa IpyKOBI HAPOHOB, ¢ 2010 T.
PYKOBOIOUT JEATENbHOCTBIO Mexy-
HapopHoit kadenper IOHECKO npn
VBII PAH. Ilop ero pykoBOACTBOM
IIOATOTOBJIEHO 1 3alyIeHo 6oree 40
KaH/IM/IATCKIX IVICCEPTALINIA

B.M. [Tanunos-[anunbsaH — rias-
HbII1 pegakTop XypHana PAH «Bogn-
HbIe PeCypchl», YI€H PENKOIETrNit
JKYPHA/IOB «JKOJIOTMYECKOE IIaHNU-
poBaHue U ynpasjieHue» «Bopma, xu-
MU, SKOJIOTHA» U Ap.; IpefceaTenb
Hayuynoro cosera OH3 PAH «Bo-
IHbIE PECYPChI CyLIN», BO3ITIAB/IAET
IVICCEPTALIOHHBI COBET IO 3alli-
Te TOKTOPCKUX JIMCCEPTALNIA, IIpefi-
ceflaTenib SKCIepTHOro cosera Poc-
BOJPECYPCOB, y4acTByeT B pabote
9KCIEPTHBIX, HAYYHO-TEXHMYECKUX
M VHBIX COBETOB, KOMMTETOB, KO-
MVCCHIL U TIP.
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MopenvpoBaHye BOTHOTO PeXX1Ma 0OIIMPHBIX
TEPPUTOPNIL C UCTIONTb30BaHNEM CITYTHUKOBBIX JAHHBIX O
XapaKTepUCTUKAX IO CTU/IAIOLIEN IIOBEPXHOCTI

Mysvines E.JL, Ienvgpan A.H., Cmapuesa 3.11., Yenenckuii A.b.

Paspa6oTaHa ou3nkKo-maremaryeckas MOAeb B3auMo4eACTBMS NOBEPXHOCTY CYLLIU C aTMOCCIEPOR, NpeaHa3Ha eH-
Has Ans pacyeta COCTABMAOLMX BOJHOMO W TENSIOBOr0 6anaHCcOB TEPPUTOPUIA PErMOHANBHOMO MacllTaba 1 no3soss-
f0LLas MCNONb30BaTh CMYTHUKOBbIE [jaHHblE O XapakTepUCTMKax NOACTWUNALOLLEA NMOBEPXHOCTU U CHEXHOIO MOKPOBA.
PaspaboTaHbl npouefypbl UCMOMb30BaHWS B MOAENW NONEA CNYTHUKOBbIX OLEHOK XapakTepUCTUK PacTUTENbHOro U
CHEXXHOr0 MOKPOBOB, MOSTY4EHHbIX C MOMOLLbIO Pa3paboTaHHbIX METOMIOB TEMATUYECKO 06paboTKM aHHbIX M3mepe-
Hui paanometpos AVHRR/NOAA, MODIS/EQOS Terra n Aqua, AMSR-E/EOS Aqua v SEVIRI/Meteosat-9. MpeacrasneHsb!
pe3ynbTaTbl MOAEMPOBAHUS BEPTUKANbHBLIX NOTOKOB BRary 1 Tenna, Bfaro- 1 TennocoAepXaHus noYsbl 1 CHEXXHOMO
MOKpOBa Ans y4actka Tepputopun LieHTpanbHo-HepHo3eMHOM 30HbI EBponeiickoi Yyactn Poccun nnolansto 227300

KM? 110 JaHHbIM Ha3eMHbIX 1 CMYTHUKOBbIX M3MepeHuii 3a 2008-2011 rr.
KntoueBble cnoBa: MOAENMPOBaHUE, BOAHbIA PEXUM, CMYTHUKOBbIE AAHHbIE

*

Pa6oma svinonnena npu gunarcosoii nodoepicke PO (npoexm Ne 10-05-00807a).

ITepcrieKTMBBI PasBUTUS METOLOB VIC-
C/IelOBaHNA TUAPONOIMYECKMX CHUCTEM
¥ IIPOTHO3a VX BO3MO)XHDIX M3MEHEHIA,
YTOYHEHVs OLICHOK BOJHBIX PecypcoB
VLS Pas/MYHBIX II0 pa3sMepaM TeppUTO-
PpUit CBsA3AHBI C pa3pabOoTKOI PUSMKO-Ma-
TeMAaTIYeCKIX MOJie/Iell IIPOLIeCCOB 3Hep-
TO- U MaccOOOMeHa IOBEPXHOCTY CYIIN C
atmocdepoit (zasee — «LS-momenn», Land
Surface Models) 1, B gacTHOCTH, IIpOLIeCc-
COB BEePTHUKA/IBHOTO BJIaro- ¥ TEIIoNepe-
HOCQ, CYIIECTBEHHO B/IVIOLINX HAa pac-
TIpefieTieHyie B/IaT 11 TeIIa Ha PasINIHbIX
y4acTKax OBEPXHOCTH 1 B II04Be (0630p
TaKJX MOJIe/Iell [jaH, HallpuMep, B MOHO-
rpaduu [1]). TouHocTb pacyeToB rUApoO-
TePMITYECKIX XapaKTePUCTHUK I 9TUX
IPOLIECCOB TIPY MCIIONIb30BAHMM TaKUX
Mofie/Iell B 3HAYMTE/IbHOI Mepe 3aBVICUT
OT TIPaBHOIOFOOHOCTI ONVICAHNST CAMIX
IPOLIECCOB ¥ KadecTBa MH(POPMAI[IOHHO-
ro obecredennst. CoBeplIEHCTBOBaHNE
TAKOTO OMJCAHMA BO3MOXKHO IIpY ydeTe
B/IVISIHVSL HEOJHOPOHOCTY TIOfCTIIAI0-

MV3bIJIEB
Esrenuii JibBoBNY
KaHauzar usnko-mare-

CTAPLEBA
h 3o
— - MaunTeneiimoHoBHa

Iiell TOBEPXHOCTH Ha IPOLIECCH ee TeIUIO- M BIarooOMeHa
¢ aTMocdepoit 1 HOMy4YeHNY HafeXHol MHdpopManmyu o
MIPOCTPaHCTBEHHBIX pacIIpefieNIeHNIX XapaKTepUCTHK 107 -
CTUIAIOMIEN TOBEPXHOCTY M METEOPOIOTMYECKIX YCTIOBMIA.
Bo3MoOXXHOCTH HONTyYeHMs TaKoil MHGOPMALUNU CBSI-
3aHbl, B 3HAYUTE/NIbHON CTEIEeHM, C MCIIOIb30BaHMEM
OVICTAaHLMOHHBIX M3MEPUTENbHbIX TeXHOJIOTMII U, B
MepBYI0 o4Yepefb, TeXHONOIUI CIIyTHUKOBOTO 30HAM-
pOBaHMs 3eMHOJI ITOBEPXHOCTU. B cTarbe 060011eHBI
OCHOBHBIE pe3y/IbTaTbhl MCCIAeOBaHUIL, IIPOBOAUB-
MIMXCA HayYHBIMM KOJUIEKTMBaMM M3 VIHCTUTyTa BoO-
nubix npo6nem (VIBIT) PAH n HUI] «Ilnanera» Poc-
rUjpoMeTa B paMKax MHULIMATUBHOrO Ipoekta PODN
Ne 10-05-00807a mmo teme «VccnenmoBanmue ocoOOEHHO-
cTeit popMMUpPOBaHNA BOJHOTO ¥ TEIJIOBOTO PEXIMOB
OOIIVPHBIX TEPPUTOPUII C HOMOLIBIO PU3NKO-MaTeMa-
TUYECKUX MOJIeell ITPY UCIIO/Ib30BAHNUY CITy THUKOBBIX
TAHHBIX AUCTAHIVIOHHOTO 30HVPOBAHNA 3eMIN».

Mopenb B3anuMoeincTBUs
MOBEPXHOCTY CYIIN € aTMOChepoit

Paspa6orannas B VIBIT PAH mopens B3aumopeiicTBus
cyum ¢ aTMocepoil COCTOUT U3 BYX OCHOBHBIX B3aM-

b

TEJNIb®AH
Anekcanap
HaymoBuy

VCNEHCKMUiA

MaTU4eCKIX HayK, BEAlY- kaHayaar reorpacu- JIOKTOP (HM3WKO- |
LUV Hay bV COTPYAHMK - YECKVIX HayK, CTapLLMii MaTEMaTVHECKIAX
VB PAH. “ HayHbli1 COTPYZHMK HayK, 3aMecTUTenb
VBI PAH. AnpexTopa /BM PAH. Pocrnapomera.
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Anekcanap bopucosuy
JI0KTOP (DM3VKO-MaTemMaTn4eckux
HayK, NPOCHECCOp, IMaBHbIN Hay4-
HbIiA coTpyAHMK HIALL kocMinyeckol
TAZPOMETE0PONIOrnN «[naHeTa»
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MOCBS3aHHBIX YacTell: MOJiesiell BePTMKAIbHOTO B/Iaro-
U TEIJIOIEPEHOCA B CUCTEME «I10YBa-pacTUTENbHOCTD/
CHEXXHBIIT TOKPOB-aTMOCchepa» s eprofja BereTalum
(SVAT) u gns xonomuoro cesona roga (SSNAT). Ilep-
Bble BepCUM TUX MOieneil ObUTM OMMCaHbl B paboTax
[2, 11] n 3arem ycoBepuieHCTBOBaHbI [4-6, 10]. Mope-
JIV1 BOCIIPOM3BOJAT pacIpeleneHs BIaXXHOCTU U TeM-
Heparypsl IOYBbI 10 ITyOMHEe B MX AVHAMMUKE B IIEPUOL,
BereTallyy ¥ B Mep37Ioii II0YBe B MEPUOADI €€ IpoMep-
3aHUS U OTTAMBAHMUS, UCIIAPEHME C OTOJIEHHON ITOYBBI
VI TPAaHCIMPALINIO BJIATY PaCTUTENbHOCTDIO, BpEMEHHbIe
VI3MEHEeHUs XapaKTepPUCTUK CHEXKHOTO ITIOKPOBa B IIepH-
ofibl ero (GOpMUPOBAHMA U TAsTHNS, a TAK)XKe TeMIepary-
bl IOBEPXHOCTH MOYBBI, IMCTHEB Y CHEXXHOTO ITOKPOBA.
CrpykTypa cucTeMbl MOfienell, OCHOBHble YpaBHEHNS,
UCIIOIb3yeMble [/l ONMMCaHUs NPOLECCOB BePTUKANb-
HOTO BJIaTO- U TEIIONIEpeHOca B CUCTEMeE «II0YBa—pac-
TUTENbHOCTD/CHEXXHBIN TTOKPOB—aTMOCdepa», METOMIbI
3a/laHMA [TapaMeTPOB U Pe3yAbTaThl IPOBEPOK MOJEIN
B LIJIOM 1 €€ OTZE/IbHBIX OJIOKOB JIeTaTbHO OCBEIL|eHbI B
BBILIIENIEPEYVICTIEHHBIX TyOIMKALIMAX.

MccnegoBanua NpoBOAMINCh Ha IpUMepe Ceflb-
cKoxo3siictBeHHOro peruona I[HO o6iueit mmoma-
nbro 227300 xM?* (49°30'-54°00" c.mr., 31°00'-43°00°
B.[I.), BK/Ioyamero 7 obmacteit P®: Kypckyto, bern-
ropozckyto, OpnoBckyio, Boponexckywo, /Iunenxyio,
Tam60Bckylo n bpaHckylo. B pernone Haxomarcsa 48
arpoMeTeoPOIOTNUeCKIUX CTAaHLIMIL, Ha KOTOPBIX IPO-
U3BOJATCA U3MEpPEHMA MeTeOpOIOTUYECKIX XapaKTe-
PUCTUK, BIOXXHOCTU M TeMI€paTyphl IIOYBBI I1OJ, pas3-
JVYHBIMY KYTbTYpaMy, CHeTrOMepHbIe HaOIIo/jeHIA.

3HaueHNs OOJBIIMHCTBA TApaMeTPOB MOJieseil 6N
HO/Ty4YeHBI 10 JAHHBIM HAO/TI0JIeHNI Ha arpOMETeOCTaH-
LMSX, @ TAK)Ke CIeIMaTbHbIX U3MepeHUI IPY 9KCIepH-
MeHTaX W/IU 110 INTEPATYPHBIM ICTOYHVKAM.

OcHoBHble mapamerpsl Mogenu SVAT 6bpumm mopo-
6paHbl Py KaTMOPOBKE IO JAHHBIM Ha3eMHBIX HAOMIO-
IeHMi1 3a MCIapeHNeM, BIaKHOCTbIO U TeMIlepaTypoil
nouBsl. IIpoBepka Mopenu Ha He3aBUCUMBIX HaHHBIX
MpOM3BOAMIACh IIyTeM CPaBHEHUS PACCUUTAHHBIX MU
U3MEPEHHBIX BEPTUKANbHBIX NPOGdUIEN BIAKHOCTH
U TeMIepaTypbl IOYBbI, 3HAUE€HUII TeMIlepaTypbl IOJ-
CTWUIAIONIE)l ITOBEPXHOCTY, pafiMallIOHHOro OajaHca,
Coflep>KaHus BJIary B IIOYBE B PasHbIX IO ITyONHe ee
CNIOSIX M CYMMapHOTO MICITapeH!UA 3a MHOTOJIETHUIL Ile-
puon. IIpoBepka nokasana [4, 5], 4To MOfieb YAOBIET-
BOPUTE/IbHO OIMCHIBaeT BPEMEHHOJ XOf MCIapeHMus,
TeMIIepaTyphl U BTAXKHOCTY IIOYBBI Ha arPOMETEOPOJIO-
TMYeCKUX CTAHIVAX UCCTIEAYeMOroO peroHa.

KannbpoBka ocHOBHBIX apameTpoB mMomenyt SSNAT
I7A 3MMHe-BeCEeHHMX CEe30HOB U NpOBepKa MOZeNM Ha
He3aBMCUMBIX JAHHBIX POU3BOAVIINCH Ha OCHOBE JIaH-
HBIX Ha3eMHBIX HAOIONEeHUII 3a BBICOTON CHEXHOTO

TEMATUYECKHIl BNOK: MEXAYHAPO/HbI/ rofj BOJHOI0 COTPYHUYECTBA

IIOKPOBA, BEPTUKABHBIMYU IPOPuUIIA-
MU BJIQKHOCTM ¥ TEMIIEPATypbl Mep3-
noit mouBbl. s KanmOpoBKM Ormoka
bopMupoBaHUA CHEXHOTO IIOKpOBa
MOJIe/IM VICIIO/Ib30BA/IUCh JJAaHHBIE M3-
MepeHMIT ITyOMHBI CHEXXHOTO IIOKPOBa
Ha METEeOPOTIOIMYeCKMX CTAHILMAX 3a
3uMHe-BeceHHMe ce30HbI 2002-2004 rT.
[TpoBepka Mopieny IPOU3BOAMIACH IO
JAaHHBIM CHETOMEPHBIX U3MepeHMil
2008-2010 rr. CpaBHeHMe pe3ybTa-
TOB MOJIe/IVPOBaHMA TTyOUHBI CHETa C
JQaHHBIMU Ha3eMHBIX M3MEPEHMIl IIO-
Ka3ajo VX Y[OBJIETBOPUTEIbHOE CO-
Brasienre. Kanmmbposka 6/10ka Blaro- u
TEIUIONepPEeHOCa B Mep3JIoji MOYBe MO-
memn SSNAT u ero mposepka Ipous-
BOAWINCH 110 JAHHBIM J1Ta0OpPaTOPHBIX
V3MepeHMit Ipoduieil TeMIepaTypbl
Y BJI)KHOCTM IIpOMep3arolleil U OT-
TayMBalollell MOYBBI B TIMAPODU3NYe-
ckoit maboparopun [ocynapcTBeHHOrO
TUIPOJIOTMYECKOTO MHCTUTYTA M CIle-
IVIaJIbHBIX HATYPHBIX M3MepeHMil Ha
HioxkHeneBuiikoil  BOMHOOAIaHCOBOI
CTAQHLIMY, HA UCCIEyeMOIl TEepPPUTO-
pun. [letarbHOe OIVICaHME pe3y/bTa-
TOB KaJMOPOBKM M IIPOBEPKU ITOTO
61oka npuseseHo B pabore [10].

Pe3ynbTaTbl HpOBEJJEHHBIX UCIIBITA-
HUIT TI0Ka3ajaM, 4TO pa3paboTaHHasA
MOJie/Ib TO3BOJIACT YHOB/IETBOPUTEIIb-
HO OIMCBIBATh IMAPOTEPMUIECKIUIL pe-
KVMM IIOYBBI, PACTUTENBHOCTU U CHEX-
HOTO ITOKPOBA B IIpefieiaX HeOO/IbIINX
OJIHOPOJHBIX Y4YaCTKOB paccMaTpyBa-
€MOJl TeppUTOPUM, I KOTOPBIX JlaH-
Hble U3MEpeHUI Ha arpoMeTeoposio-
TMYECKUX CTAHIMAX MOTYT CUMTATHCA
pelpe3eHTaTUBHBIMM, a IapaMeTphbl U
HepeMeHHble MOJIeI MOTYT OBbITH 3a-
[aHbI IO MMEIOIIMMCS HAOIOIeHUAM.
BMmecTe ¢ TeM BO3MOXXHOCTY ONMCAHNSA
TUZIPOTEPMIYEC-KIX ITPOLIECCOB Ha 06-
IIVPHBIX Y4aCTKaX TEPPUTOPUM, He OC-
BEIIIeHHbIX HAOMIOfeHNAMH, BIPSAMYIO
3aBUCAT OT BO3MOXKHOCTeJT IIO/Ty4eHUs
JUI 9TUX Y4acTKOB OLICHOK XapaKTe-
PUCTUK IOACTIIAIONIEN TOBEPXHOCTH,
HOCTPOEHHBIX 110 CIyTHUKOBBIM JlaH-
HBIM, KOTOpbIe MOTYT OBITb VICIIOJIb30-
BaHbl B KaueCTBe OCHOBHBIX IIapaMe-
TPOB U IIEPEMEHHbIX MOJIEIIN.
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MopenupoBaHue BOJHOTO peXXMa
TEPPUTOPUN C UCTIONb30BaHIEM TaH-
HBIX CITyTHUKOBBIX 3MepeHUii

Vicnonb3oBaHHbIe B HACTOSILIEH pa-
0OTe CIlyTHMKOBBIE OLICHKM IIapame-
TPOB PACTUTENIBHOCTY M TeMIEepaTyphI
mopicTmnatomeit  moepxuoctu  (TTII)
IIO/Ty4eHbl 10 JJAHHBIM M3MepeHuil pa-
mnometpoB AVHRR 1 MODIS, ycranos-
JICHHBIX COOTBETCTBEHHO, Ha IIOJLIPHO-
opbuTanpHbIX crryTHMKax ceput NOAA
n EOS Terra m Aqua, u pagmomerpa
SEVIRI reocTaliOHapHOrO CITyTHMKA
«Meteosat—9». ITU OLIEHKM IOCTPOEHDI
IIpM WCHO/Nb30BAaHNM HOBBIX METOMOB
U TEXHOJIOIMII, pa3pabOTaHHBIX CIIeIV-
aymcramy HUIT xocMumdeckoit rugpome-
teoponoruu «IImanera» (cM., Harpumep,
[7-9]). CriyTHUKOBBIE OLIEHKM XapakTe-
PUCTVIK CHE>KHOTO IIOKPOBA ITOTTYYEHBI C
HIOMOIIBI0 METOAMK, Pa3pabOTaHHBIX B
NASA [12] Ha ocHOBe maHHBIX M3Mepe-
Huit pagnomerpoB MODIS/EOS Terra
n Aqua 1 AMSR-E/Aqua. Metompl u
QITOPUTMBI  TEMATUYECKOil 006paboTKm
U aHamM3a CIyTHUKOBBIX JIAaHHBIX pa-
mnomerpoB AVHRR/NOAA n MODIS/
Terra n Aqua s IOCTpOEHNUA OLIEHOK
XapaKTepUCTUK MOACTIIAIOMIEN TOBePX-
noctu (I1I1) mogpo6bHO ommcansl B [4-6].
ITo manupiM AVHRR 1ipu 6e306maunoit
arMocdepe ONpeNesIICh TeMIIePaTypbl
IIOBEPXHOCTEll PacTUTEILHOTO HOKPOBa
T, n mouser T, appexTUBHON pagma-
tyonnoit TIIIT T (cpenneB3BenieHHON
Temmneparyp T n ng), U ee U3JTydaTe/b-
HOII cioco6HOCTH E, MHzeKca Beretanyum
NDVI, mucroBoro mnHpaekca LAI, npoek-
TUBHOTO IIOKPBITHSI paCTUTENbHOCTBIO B,
a o manabiM MODIS - TTITT Tls, E,NDVI
n LAIL JIns aHanusa JOCTOBEPHOCTH T10-
JIy9eHHBIX OLIEHOK CTAaTMCTUKA OIMIMOOK
onpenenenus T, ng u T mpoanamsu-
pOBaHa ITyTeM CpaBHEHMA C pe3y/IbTaTa-
MM HaO/MIOeHNI Ha arpOMeTeOCTaHIVAX
permoHa. CpegHeKBafipaTUdecKye OT-
knonenns (CKO) mna T, ng uT . co-
CTaBWIN B paccMarpuBaeMble CE30HDI,
COOTBETCTBEHHO, 2,3-2,7, 3,7-49 un 2,4-
3,5°C. Ouenxn TTIIT TIS, NDVL, LAIun E
no gaHHbIM MODIS 6bym mmocTpoeHs!
C TIOMOIIBIO CIIELMATbHO pa3paboTaH-

HOJI TEXHO/IOTMM IIPY UCTIONIb30BAHUY COOTBETCTBYIOLINX
¢aitnos Be6-caiita LP DAAC https://lpdaac.usgs.gov. [liia
T, ObumM 3arpykeHbl MPOMYKTbI C IPOCTPAHCTBEHHDBIM
paspemenreM 4,8 u 1 kM. IIpocTpancTBeHHOE pasperite-
Hue oneHok NDVI u LAI cocrapnser 1 kM, mpudeM 31
OLIEHKM IIO/Iy4YaloT 32 BpeMeHHOI nepuon B 8 nHent. [lo-
CTOBEPHOCTD OLIEHOK T) MpoBepsIach Ipy MX CpaBHEHUN
C JJaHHBIMM CUHXPOHHBIX IPOCTPAaHCTBEHHO COBMEIIEH-
HBIX Ha3eMHbBIX arpOMEeTEeOPOTOTMYECKIX HAOTIOMe NI, a
TaK>Ke C aHAJIOTMYHBIMU OlleHKaMy 1o gaHHbIM AVHRR.
[lnsa 6onbumHcTBa CpoKoB oneHkyu T, ¢ mepBbiM paspe-
IIeHNeM OKa3aich 6ojee TOCTOBEPHBI, YeM CO BTOPBIM.
CKO omenok T, (MODIS) oT 3Ha4eHmit Temreparyp, 13-
MepEeHHbBIX Ha arpOMeTeOCTaHLIMSIX, He peBbiianu 3,5°C,
a pasnoctu oneHok T, (MODIS) u T,  (AVHRR) nexxanu B
nmuartasoHe 2,0-4,0°C.

B 2009-2011 rr., mocrne 3amycka B 2008 r. reocranyo-
HapHOTO MeTeocnyTHuKa Meteosat-9, B HVL] «IInanera»
ObLT pa3pabOTaH ¥ TECTUPOBAH OPUTMHATBHBI METOT Te-
MaTUYeCKO 06pabOTKM JaHHBIX M3MEPEHNIT PaioMeTpa
SEVIRI s ouenxu TIIT T,, T u E B cBernoe u temuoe
BpeMs CyTOK [7-9]. Bblma mpoaHammMaupoBaHa CTaTUCTHUKA
OTKJIOHEHUI OLIEHOK Tls’ nocrpoenHbix B HUI «Ilnane-
Ta», OT HE3ABUCHMBIX CITy THMKOBbIX OLIEHOK TlS(LSA SAF),
nonydeHHbIX B LSA SAF - IlpuknagHOM CITyTHMKOBOM
[[eHTpe aHa/M3a JAHHBIX O 3eMHOI moBepxHOoCcTH (JIncca-
60H, ITopryramus). 3uavennss CKO 11 HaHHBIX OLIEHOK
nomyumnuch paBHbiMu 1,1-2,1°C. IlockonbKy morpen-
HOCTb OLIEHOK Tls(LSA SAF) nexur B quamnasoue 1,5-2,5°C,
KOPPEKTHOCTb OLIEHOK T sBJIsI€TCA BIIONHE YOBNIETBO-
purenbHoit. [locroepHocTh onenok T, (SEVIRI) 6buta
UCCTIefloBaHa TaKKe IIyTeM COMOCTABEHNUA C OLlEHKaMM
T, (MODIS) nnsa uccnemyemoit teppuropun lleHTpasb-
Ho-YepHO3eMHOII 30HBI 3a Mionb-aBrycT 2010 r. 3Hade-
HuA CKO He npesbrmamu 3,5°C. PacxoxpeHus Mexpy
T, (SEVIRI) n T, (MODIS) MoxHo, no-Bugmmomy, o6b-
SICHUTDh MX PasHBIM IPOCTPAHCTBEHHBIM paspelleHeM,
HECMHXPOHHOCTBIO U UCIIONIb30BAaHMEM Pa3/MUHBIX MIPO-
Lelyp COBMellleHMs Iap HAaHHBIX OLEHOK. Paspabora-
Ha Mofenb A nocrpoenus no gaHHbIM SEVIRI oneHok
TeMIlepaTypbl BO3[yXa Yy IOBEPXHOCTM PacTUTENbHOTO
nokposa T, IpuHMMaBIIMXCA 3a ee Temmneparypy. Pacuer
CTaTUCTNYECKOI MOTPEIIHOCTY UCIIOIb30BAaHHONM MOJeNN
MIOKAa3aJI, YTO CUCTeMATHYeCKOe CMellleHe PaBHO HYJIIO, a
CKO - oxono 2°C, 4TO IO3BO/ISAET CUUTATD HPEIOXKEH-
HBIIi METOJI, OLIeHKM T BIIOJIHE TOCTOBEPHBIM.

IIpouecc MopenpoBaHus ¢ UCIONb30BaHMEM CITyTHHU-
KOBBIX JJAHHBIX ISl MICCTIEAYeMOJ TeppUTOpUU OBIT Op-
TaHM30BaH CIeAyomyM 06pazoM. CITy THMKOBbIE OLIEHKN
xapaxtepuctuk I1I1 u paccunTaHHble IO MOZENN 3Hayde-
Husa remneparyp T, TgI/I T, cymmapnoro ucniapenus Ev,
B/Iarocofepkanys noyBsl W 1 JPyIMX XapaKTepUCTUK
BOJHOTO ¥ TEIVIOBOTO PEXVMOB ObIIV IIO/TYYeHBI /IS y3-
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CPOKOB Ka)JIOTO M3 pPaccCMaTpyUBaB-
LIMXCSI Ce30HOB PasHOCTM 3HAYEHUIA
T-T (T ~-T), T,- T He npespima-
/I BE/IVYMH MOTpEeInHoCTel onenkn T
u T no nauubim AVHRR. B kasectse
IIpuMepa Ha puc. la-M I ABYX fIaT ce-
3oHa Beretanuy 2011 r. mpencTaB/eHb
IO/ OIIpefie/IeHHBIX MO MOJENM ¥ IO
maHHBIM pa3Hbix VIC3 snavennit T n
MX BCEBO3MOXXHBIX Pa3HOCTEIL.

Hanbornpie pacxoxmeHnst MOfie/ib-
HBIX, CITyTHUKOBBIX JM Ha3eMHBIX Olle-
HOK 3a OTHeNIbHblE CPOKU OTMEYAIOTCS
B >KapKyie JIeTHUE JHI, OHU MOTYT OBITH
00YyC/IOB/IEHBI JIOKAJIbHBIM IIEPErpeBOM
MIOBEPXHOCTN (PasHOCTM TeMIepaTyp
BTOPOII NOIOBMHBI THA ¥ yTpa HOCTH-
raoT 40 °C u 607bli1e), HECOBIAEHUEM
MOMEHTOB BpPEMEHN CITyTHUKOBBIX I
Ha3eMHbIX M3MEPEHMI], a TaKXe ecTe-
CTBEHHOII TeHepaausalyeil CIyTHUKO-
BBIX JJaHHBIX.

PagpaboTka  Cmoco6OB  MCIONB30-
BaHusA B Mofiemm SVAT cryTHUKOBBIX
JaHHBIX BKJIIOYana: 1) MOATBEpKAeHNE
KOPPEKTHOCTM 3aMeHBbl  SIBJLIOIIMXCS
napaMerpamMy Mopeny BemuumH LAI n
B, ompepeneHHBIX IO JaHHBIM HaseM-
HBIX HaOJTIOfIeHNIT, Ha UX CITyTHUKOBBIE
OLIEHKI; 2) pa3paboTKy IpoLenyp ydeTa

Puc. 1. Temnepamypa nodcmunarouieii nosepxrocmu (TIIII), paccuumannas no modenu
110 0aHHBIM CPOUHBLX MPEXHACOBLX HA3emHbIX Habmodenuil T, (a), (6), onpedenennas

no danmvim AVHRR TMD,(AVHRR) (6), (2) u SEVIRI T, (SEVIRI) (0), (e), u pasrocmu
TWE(AVHRR) - T(SEVIRI) (), (3), T, - Ts_eﬁ(AVHRR) (u), (), T, - T (SEVIRI (n), (m) ons
uccnedyemoti meppumopuu nnouadvio 227300 km? Ha 15 uac. 01.06.2011 (a), (8), (0), (),
(u), (n) u na 12 wac. 29.08.2011 (6), (2), (e), (3), (x), (m) (8pems mecmoe)

B MOJIe/IM pacIIpefie/IeHNit 10 TIoau
UCCTIEYeMOll TeppPUTOPUN CIYTHUKO-
Bbix oneHok LAI, B, TIIII u oieHok
VHTEHCUBHOCTY OCaJKOB, TeMIlepa-

JIOB PETY/LIPHOI CeTKY pasMepoM 3x3 mukcena (7x5 KM?),
HaK/IafbIBABILIENCA Ha KapTy MCCIEYeMON TepPUTOPUM
(pasmep mmkcena s VIK kananos paguomerpa AVHRR
cocTapysieT 1 mo mmmpote u 1,5 1o fonrote, paspelie-
HUe [ aHanorm4HbIx KaHanoB MODIS pasro 1 u 4,8
KM, a J/1a Takux >ke kaHanoB SEVIRI - 0,05° o mmpore
n 0,06° o JOIroTe — COBMEIIEHNE JAaHHBIX CETOK IpO-
M3BOAMIOCH C HOMOIIBI0 CHEIMaIbHO Pa3pabOTaHHBIX
nporpamm). ITo ganasiM AVHRR 11ponsBOfmInch oreH-
KU 3HAYEHNIT Ta, ng, Tseﬁ’ NDVI E, B u LAI, 1o gaHHBIM
MODIS - ouenku T u LAL no naunpiM SEVIRI - onen-
K1 Tls’ Ta un E. ComocraBrieHne 3HaYeHMI MOJENbHBIX U
cnyTHUKOBBIX onjeHok TIIIT mpm oTcyTcTByMm o6may-
HocTy mpoussBopuaochk anst AVHRR n MODIS nna ze-
CKOBbKUX AT KXI0ro u3 ce30HoB BereTanuy 2008-2011
IT, a i SEVIRI - 1o Tpex4acoBbIM MHTepBaIaM i/l He-
CKOJIBKUX HPOJO/DKUTENTbHBIX 0e300/Ia4HbIX HepUOLOB
cesoHoB Bererauuy 2009-2011 rr. [Insg 60nblIMHCTBA

TYpbl ¥ BIOXHOCTY BO3JyXa, IOCTPO-
€HHBbIX C IOMOUIbI0 VHTEPIOIALMOH-
HBIX METOJIOB IO CeTeBBIM HAa3eMHBIM
IAHHBIM, IIyTeM BBOJja MX 3HAYEHUI B
Ka)X[JOM y3JI€ BBIYMCIUTENBHOM CETKI;
3) BBefeHNE B MOJE/Nb CITyTHMKOBBIX
oueHok TIIII B kadecTBe IepeMeHHON
IpY COIIACOBAHUM MOMEHTOB BpeMe-
Hu cyTHNKOoBBIX (AVHRR 1 MODIS)
" Ha3eMHbIX HaOMIOIeHUIT NN TPy KC-
nonb3oBaduu gaHnHbiXx SEVIRI ¢ BbIcO-
KOVl 4YaCTOTOV M3MEpPEeHMil IIpU UX OT-
HOCUTE/IbHO HEMTPEePbIBHOCTML.
JITOroBBIM pe3ynbTaToM paspaboT-
xu Mopermu SVAT, amanTmpoBaHHON K
CIIyTHMKOBBIM oneHKaMm LAIL B u TIIII,
SIBJIITIOCh IIPOBEJeHNE pacyeToB Xa-
PAKTEpPUCTHK BOFHOTO U TEMJIOBOTO pe-
KIMOB VCCTIENyeMO TePPpUTOPUM M
HECKOJIbKMX CE30HOB BereTaluu IIpu
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MICTIO/Tb30BAHNM 3THX OILIEHOK, IIOCTPO-
eHHbIx o gaHHbiIM AVHRR, MODIS un
SEVIRL

3amMeHa 3HayeHMIT IIApaMeTpPOB 3a-
teHenusas LAI u B, samaBaemMbIx 11O
[aHHBIM Ha3eMHBIX HAOIIOfeHWIT, Ha
UX CIIyTHMKOBbIE OLIEHK! II03BOJIM/IA
MOJY4NTDb afleKBATHBIE OL[EHKM BJIaro-
3armacoB MO04Bbl W, CyMMapHOTO MCIIa-
pernsa Ev u gpyrux rupposnornmueckmnx
XapaKTepUCTUK IIPY IIepexofie OT arpo-
METEOCTAHLMIT K TEPPUTOPUAM 6OTIb-
X pasMepos. Boibop nmenno LAIn B
Cpeny pa3HbIX TapaMeTPOB PACTUTENb-
HOCTU U TI0YB OIPERENICA UX 3HAUU-
Te/IbHBIM BJIVIAHMEM Ha Be/TMINHEI Ev u
TIIII, a Tak’ke BO3MO>XHOCTBIO ITOCTPO-
eHNA VX NPOCTPAHCTBEHHBIX pacIpe-
IeeHMIt 110 JAHHBIM [IUCTAHI[MOHHOTO
30HAMPOBAHMS. [JOIYyCTUMOCTD TaKOM
3aMeHbl IIPOBEPATIACh HANPSIMYIO — IO
pesy/IbTaTaM COINOCTABJICH)s BpeMeH-
HbIX XomoB LAI 3a ce3oH BereTamuiu,
IIOCTPOEHHBIX [0 [JAHHBIM HaseM-
HbIX u3MepeHnit n JanHbIM AVHRR n
MODIS, a TaxXe KOCBEHHO — IIyTeM
CPaBHEHMs MOJENbHBIX OleHOK T, m
T, ¢ nx crryTHukoBbiMK ananoramu T,
uT_ . (T, [6]. B pesynbrare npose-
IEeHHBIX MCCIeNOBaHNI TT0Ka3aHO, YTO
[isi GOMBLIMHCTBA AT PACXOXK/EHMUS
sHadyeHuii LAl He mpeBnImIaoT pas-
6poca ero 3HaueHMUI, 0OYCIOBIEHHOTO
MENKOMACIITaOHO!  CTOXaCTUYECKOI
M3MEHUYMBOCTDIO, & PACXOXK/eHNA 3Ha-
JeHUII TeMIIepaTyp He IPeBbIIIAIN
BEJIMYMH TIOTPEIIHOCTY OIpefeNieHN
T u T, no manubim AVHRR 3a uc-
K/TIOYEeHVMEM IIePMOfOB CKAIIVBaHUA
TPaBAHBIX KY/IbTYp U JHeil, Xapakre-
PM30BaBIINXCS MECTHBIMI IleperpeBa-
MU IIOBEPXHOCTU 1o4YBbl. [lonydeHHble
PaCXOXXIeHMsI MOTYT OBITh 00YC/IOBIIe-
HBI Pa3HON CTENeHbI0 TeHepann3anun
CIIyTHUKOBBIX U Ha3eMHBIX [JAHHBIX U
HECOBIIaJleHNieM MOMEHTOB BpeMeHU
ux nonxydeHus. He BbIABIIO 3HAUMMBIX
pasnu4uil ¥ CpaBHEeHVe U3MepEeHHBIX U
PacCUMTAHHBIX IPY Pa3HbIX BapyaHTaxX
3aganus LAl u B Benuuun Bnarosarma-
COB IIOYBBI ¥ CYMMApHOTO MCIIAPEHNSL.
Bce ommcaHHBIE pe3yIbTaThl IO3BOJI-
10T cunTtaTh Mopenb SVAT mpurogHoit
IJIA MCHIOTb30BAaHMS B HEll B Ka4eCTBe

napaMeTpoB oLleHoK LAI 1 B, momy4eHHBIX ITO JaHHBIM
Pa3HBIX CIIyTHUKOB.

O PeKTUBHOCTD OIMMCAHHOTO MOAXOMA ObITA TOATBEPXK-
TieHa, KpoMe TOrO, IIyTeM COIOCTAaBJIeHNsI MOJIETIbHBIX OLie-
Hok T, u T, ¢ mx crythmkoBbiMu ananoramut T . (T)) u T,
¥ JaHHBIMM HaseMHbIX y3Mepenmit TTIIT, a Taroke paxTu-
YEeCKUX M PACCUMTAHHBIX C MOMOUIbI0 MOJEINM 3HAYEHUIT
CYMMAapHOTO MCTIAPEHNA Y COTEPKaHNA BlIaryl B METPOBOM
CJTO€ TIOYBHL.

OnHuM U3 COCOO0B UCIIONb30BAHNUSA B MOJIE/IN CITYT-
HIKOBBIX JAHHBIX SAB/ISAETCA 3aMeHa IIPY pacyeTax Bep-
TUKAbHBIX IOTOKOB B/IATY U TeTl/Ia Ha3eMHBIX OIIEHOK
TIIIT Ha CIyTHMKOBBIE Ha KaXKIOM BpeMEHHOM IIare.
KoppeKTHOCTb pe3ynbTaToB MOAENMPOBAHMA IpPU Ta-
KOil 3aMeHe 00ecreynBaeTCsi CMHXPOHHOCTBIO Ha3eM-
HBIX M crnyTHUKoBbix mamepeHust TIIII, mockombky
VICTIONb30BaHNE Pa3HOBPEMEHHBIX Ha3eMHBIX M CITyT-
HVKOBBIX [JAaHHBIX ¥M3-3a PA3/IN4MIl 3HAYEHUI TeMIle-
paryp, OOYCTIOB/IEHHBIX ee BHYTPUCYTOYHBIM XOJOM,
MOXKeT IPUBOAMUTL K CYLIECTBEHHBIM PaCXOXAECHNUAM
OIIEHOK COCTAaBJISIOIINX BOJHOTO M TEIIOBOrO OaaH-
coB. CkasanHoe otHocuTca K manubpiM AVHRR/NOAA
u MODIS/EOS Terra n Aqua, mosmry4aeMbIM [IBaXKZAbI B
feHb (IpM OTCYTCTBUM OOmavHOCTH). Vcmonmbp3oBaHme
oueHok TIIII mo pammbpiM SEVIRI/Meteosat-9, momy-
YaeMbIM KaXKible 15 MUHYT M OCpeIHAEMBIM IIO TPEX-
YacOBBIM MHTEpPBajaM, CHMMAaeT OINMCAaHHbIE 3aTPY[-
HEHUs, TIO3BO/IASL MPOU3BOAUTD pacyueThl IO MOJEIN C
TpeOyeMbIM BpeMeHHbIM HIaroM. /sl MX IpoBefeHus
HeoOxon1Mo (HOPMUPOBATH PsIJi HEIPEPHIBHBIX M3Me-
PEeHMil MaKCUMaIbHO OOJBIION IIPOMO/KUTENBHOCTIL.
CyuiecTBeHHass npobnema 3pech (0cob6eHHO mnst 06-
MIVPHO TEPPUTOPUM) — HEBO3MOXKHOCTD MTOCTPOEHNS
IVIVHHBIX PSIIOB M3-3a Hamu4ums obmavHocTn. [lpumep
CpaBHeHUsA BpeMEeHHBIX X0710B nepemenHbix T) (SEVIRI)
n TS(MODEL) IpefCcTaB/IeH Ha puc. 2a, a IepeMeHHBIX
T (SEVIRI) n T(MODEL), a Taxxe TemnepaTypbl BO3-
Ayxa Ha BOJHOOamaHCOBON cTaHuyy HipkHemeBUIK
npencTaBieH Ha puc. 26. IlpuBefeHHBIE pe3y/IbTaTbI
MOJITBEPXKAIOT IPUEM/IEMOCTD OMMCAHHOIO IOAXO0/A.

C nomompro Momemn SVAT, BK/IIOYaBIIEN ONMCAHHBIE
crocobsl mcnonb3oBauusa oneHok LAI, B u TIIII no mau-
HbIM pagnomerpoB AVHRR, MODIS n SEVIRI, mia ceso-
HOB Bererary 2008-2011 IT. 6bUIM paccUMTaHbI Xapak-
TEPUCTVKM BONHOTO U TEIUIOBOTO PEXKVMOB VCCIEMYEMOI
TeppuUTOpUM — CyMMapHoe vcrapeHye Ev, Braroconep»ka-
Hyte T04Bbl W, MHQWIBTpAIA BOAbI B IOYBY, HOTOK B/IAr
3 ee BepXHET0 METPOBOTO CJI0A B HIDKeJIeXKallyie TOPU30H-
TBI, IIOTOKY CKPBITOro LE 11 ABHOTO TeIIa U ip. KaK B TOUKE,
TaK 1 B BIJIE VX pacIpefe/ieHNI IO IUTOIIA/IN ICCTIERYeMOTO
pernona. TouHocTb orieHOK Ev 1 W nipoBepsitach mpu coro-
CTaBJICHN C Pe3yNbTaTaMy M3MEPEHNIT Ha aTpPOMETEOCTaH-
LVIAIX, A TAKOKe KOCBEHHO — ITyTeM CPAaBHEHNA VX 3HAYEHMIA,
paccYMTaHHBIX I pasHbIX BapuaHTOB 3afanuA LAL B u
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Puc.2. Paduayuonnas memnepamypa
nodcmunawouieil nosepxHocmu
T,(SEVIRI) (1) u T(MODEL) (2)

U memnepamypa nosepxHocmu
pacmumenvrozo nokpoea T (SEVIRI)
Bu Tj(MODEL) (4), onpedenennole
no dannoim SEVIRI (1), (3) u
paccuumarHvle no MoOesnu no OaHHLIM
CPOUHDIX MPEXUACOBLIX HAZEMHDIX
HabmodeHuil Ha 800HOOANAHCO80T
cmanyuu Huxcredesuux (2), (4)

ons cesona sezemavuu 2011 2. (5) -
UBMepeHHAS meMnepamypa 6030yxa

Puc. 3. 3HaueHust cymMmapHoz0 UcnapeHust
Ev 3a nenmady u eénazosanacut nousvt

(8 MM cri0st) Onst ce3ona eezemavuu 2011 2.:
u3MeperHble HA yHACKe ¢ MHO20NIETHUMU
mpasamu Ha 600HOOANIAHCOBOLL CIAHUUL
Huscnedesuux (1); paccuumarivvie no
Mmodenu npu oyerkax LAI no darHoim
AVHRR 07151 3epHosbix kynomyp (2)

u no dannoim MODIS (3) u (4) (npu
oueHKe memnepamypbl HOBEPXHOCMLL
pacmumenyHozo nokposa no OAHHbIM
CPOUHDIX HA3eMHBIX usmepeHuti (3) u no
Oannvim SEVIRI (4))
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Puc. 4. Ilomox cxpoimozo menna (Bm/(m?)) (e6epxy) u énazocodepscarue nousvt (Mm cnios) (6HU3y), paccuumanioie no Mooenu
¢ Ucnonv3osauem nomyuennvlx no dannvim AVHRR pacnpedenenuii LAL B u memnepamypol nodcmunaioujeil nosepxHocmu no
meppumopuu wacmu LTYP nnowsadvio 52800 xm? ons 28.07.2010 &

TTIII no maHHBIM YIOMSAHYTBIX CEHCO-
poB. Ha puc. 3a n 6, cooTBeTCTBEHHO,
MIPEZICTAB/IEHbl PE3y/IbTaTbl CPaBHEHNA
3HaYEeHMII BPEMEHHBIX XOJOB Be/INYNH
Ev 1 W Ha BOIHOOA/IaHCOBOJ CTaHLIINA
HiwxuengeBunxk 3a ce3oH Beretauym 2011
I. /11 HECKOJIbKMX BapMaHTOB PacyeToB.

IIpumepsl pacnpeneneHnst BeTNINH
LE n W 1o 4acTu uccrnenyeMoit Teppu-
TopuM oAb 52800 kM* mns of-
HOro mu3 gHei ce3oHa BereTauym 2010 1.
IIpUBEJIEHBI Ha puc. 4.

Ha puc. 5a, 6 npencraBneHs! pacrpe-
JeTIeHNA IO BCell UCCIERYEMON Teppu-
TOpUU IIOTOKA CKpHITOro Tera LE, pac-
CYNTAHHOTO C ¥ICIOb30BaHMEM OLIEHOK
TIIII mo Ha3eMHBIM AAHHBIM, M pas-
HOCTb 3TOTO IOTOKA C PacCUYUTaHHBIM
npu ucnonb3oBaHuyu maHHbIX SEVIRIL
Iorpemnocty sHadeHmit Ev kak pama
TPEeX4YacOBbIX MHTEpPBA/IOB, TaK JyIA
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CYTOK M IEeHTaJ OJA BCeX BapMAaHTOB pacyeToOB He IIpe-
BBIIIIA/IA CTAHIAPTHOI OMOKM ero oreHKu (~ 20 25 %).
ITpu 9T0M OTHENbHBIE BBIOPOCHI MOTYT IIOTY4aThCsl, Ha-
IpMUMep, 32 CYeT Pe3KOTO YBEIMYEHNA TPaHCIUpaLVN
IIOCJIE JIOKAIbHBIX BHIIAIEHUI OCAIKOB OOJIbILION MHTEH-
CUBHOCTH, MeCTHBIX neperpesoB IIII B mocnenomyzen-
HBbIe Yachl, KOTOpbIe He Bcera (PUKCUPYIOTCS MOJIENbIO,
norpemrHocTeli orieHok LA Hetounocteit orenku TTIIT.
AHanornyHoe pacrpefeneHye IOCTPOEHO U A7 BeIN4u-
Hbl W, Ipy 3TOM OLIMOKM ee OLleHKM ISl PasHbIX Bapu-
AHTOB PAacyeTOB HAXOAMIUCH B mpefenax 10-15 %, urto
TaK>Xe SABJIAETCA BIIOTTHE IPYeM/IEMbIM PE3Y/IbTaTOM.
CIyTHUKOBBIE OLIEHKM XapaKTePUCTUK CHEXKHOTO IIO-
KpOBa BK/IIOUa/IMCh B MOZIE/Ib B Ka4eCTBeE JIOTIO/THUTENbHOM
uH(pOpMaIVM 1A YTOYHEHUS pacdeTa IPOCTPAHCTBEH-
HOTO paclipefie/ieHUs XapaKTePUCTUK CHEXKHOTO IIOKpoBa
UL CHETOTAsIHNA, BOJHOTO U TEIJIOBOTO PEXVMOB IIOYBBI B
3uMHe-BeceHHIe ce30HbI 2002-2004 rr., 2009-2010 rr. I
MOJIeTMPOBAHMA TIO/IENl CHEXXHOTO ITOKPOBA IIPVMEHNACh
METOJIVKa, IpefyIokeHHas B padote [3]. TouHOCTD oLeHOK
3araca BOfIbI B CHere IO JJAHHBIM PAaJVOMEeTPUIECKUX U3-
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MepeHMI 3aMeTHO BBIIIIE [I/IsI CYXOTO XOJIOJIHOTO CHeTa, 4eM
B IIEPUOJ, CHETOTAsIHYSA, IO3TOMY PacyeThl 10 MOJIe/ Ha-
YYHAJIVCh C CepPeVHbI IHBAPSI, KOIZIa BCSA TePPUTOPYI T10-
KpBITa CHETOM, U CPAaBHUTE/IbHO HaJI@XHbIE B 3TOT IEpU-
Of, CITyTHVUIKOBBIE OLICHK) CHET03aIlacoB VICIIO/Ib30BAINCh
HaMI JUIS 3a[jaHMsA HaualIbHBIX ycoroBuil. Ilocnenyromee
HaKOIUIEHVIe CHEKHOTO ITOKPOBA JI0 Haya/la CHETOTasHIA
MOJIeTMPOBA/IICH B KXKIOM sT4eiKe (IIMKCere) pacyeTHOM
CeTKU C VICIIO/Ib30BaHIEeM JJAHHBIX MI3MEPEHNIT Ha MeTeo-
POTIOTMYECKNX CTAaHIMAX, MHTEPHOMPOBAHHBIX B pac-
YeTHYI0 A4eliKy. [Ipy nMeromeMcss Komm4yecTse CTaHIMI
OIIVOKM VHTEPIHOJIALNM JIOBOJIBHO BEIMKM, YTO MOXKET
CHM3UTDb Ka4ecTBO MOJ/MMPOBAHMA AVMHAMUKMA CHEXHO-
O MOKPOBa, OCOOEHHO IIpY €ro TasHuU. /1A yTOYHeHus
Pe3y/IbTaTOB MOJC/IMPOBAHNA B IIEPYOJ, CHETOTAsHUA U
IOIOJTHUTENIBHON HACTPOVKM Moferm Oblta paspaboraHa

IPOLEAyPa YCBOEHN €10 CITyTHUKOBBIX JAHHBIX O ITOKPBI-
TOCTH TeppuTopuy cHeroM. Ha puc. 6 B kauecTBe WiTocTpa-
LMY BO3MOYKHOCTe} MOJIe/IV IIPefiCTaB/IeHbl KapThl PacCyM-
TAHHBIX XapaKTePJCTUK CHeXXHOTO ITOKPOBa (CHET03aIacoB
¥ HOKPBITOCTY TePPUTOPUN CHETOM) JULS PasHBIX JIaT 3UM-

TEMATUYECKHIl BNOK: MEXAYHAPO/HbI/ rofj BOJHOI0 COTPYHUYECTBA

He-BeceHHero cesoHa 2009 r, KoTopble
CPaBHMBIMCh C KapTaMy IOKPHITOCTH
CHETOM Ha Te K€ JIaThl, TIOCTPOEHHBIMM
TIO CITyTHMKOBBIM JJAHHBIM.

Kak BMEHO 13 TpMBeIEHHON WUIIO-
CTpaLuy, IpUMeHeHNe paspaboTaHHO
HpOLeAypbl HO3BOMIMIO C YHOBIETBO-
PUTETBHO TOYHOCTBIO BOCIIPOM3BECTH
IPOCTPAHCTBEHHOE pacIipefie/ieHre 3a-
CHEXEHHBIX IIOIIAJell B X IMHAMUKE B
HIePUOJ] CHETOTASHYISL.

B pesynbrate IpOBeNEHHBIX MCCIIe-
TIIOBaHUIL:

1. Pagpaborana ¢usmko-mareMaTi-
yeckasg MOJielb B3aMMOJENCTBUSA
HOBEPXHOCTY CyLIN € aTMOCepoii,
IpefHa3HAYeHHasI /IS pacyeTa Xa-
PaKTEPUCTHK BOJHOTO U TEIJIOBOTO
PEKUMOB TePPUTOPUIL PErrOHaIb-
HOT'O MacIITada U IO3BOJLAOILA VIC-
HO/Ib30BaTh CIYTHUKOBBIE JaHHBIE

Puc. 5. Ilomox ckpuimozo menna (Bm/m?)), paccuumanmuiii no mooenu ¢ UCnonb308aHUeM OUeHOK MeMNepamypbl nooCmunaouiesi no6epxXHoCmu 1o
HaseMHbIM 0aHHbIM (@) U €20 PA3HOCTb ¢ HOMOKOM, PACCHUMAHHBIM C UCNOTb308AHUEM OUeHOK memnepamypot no danxoim SEVIRI 6) ons meppumo-
puu Ilenmpanvro-Yeprosemrozo pezuora Eeponeiickoii uacmu Poccuu na 12 4. mecmrozo epemeru 05 urors 2010 e.
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0 XapaKTepPMUCTHUKAX MOfCTI/IAOLIEI
HIOBEPXHOCTY VM CHE)KHOTO TIOKPOBa.
2. PazpaboTaHpl IpOLEAYpPBH  UC-
HO/Ib30BAHUA B MOJEIM OLIEHOK
XapaKTepUCTUK  IOACTYIAONIeN
HIOBEPXHOCTH, B TOM YMCJIe CHEX-
HOTO IIOKPOBA, HOCTPOEHHBIX C I10-
MOIIBI0 CO3JJaHHBIX TEXHOJIOTUIA
TeMaTN4eCKoi 06pabOTKM JaHHBIX
pasupix JMIC3, mpm ydere mpo-
CTPAHCTBEHHOII HEOZHOPORHOCTU
mojeil 3TUX OLIEHOK U 3HaYeHUN
MeTeOpOIOTMYeCKIX XapaKTepu-
CTUK, OIpefe/NAeMbIX 110 TaHHBIM
Ha3eMHBbIX HaOII0geH M.
3.Tloka3aHbl BO3MO>KHOCTM OLIEHKM
C TIOMOIIBI0 Pa3pabOTaHHBIX IIPO-
Lefyp XapaKTepUCTUK BOJHOIO U

:

Yy 8 g & B

s e o = e =i

Puc. 6. Kapmo! paccuumanHblx Xapakmepucmux cHexHozo nokposa (cHez03anacos u
NOKPLIMOCIU MEPPUMOPUL CHE20M — 6epXHUe 084 PAOA) U CHYMHUKOBbLEe 0AHHDbLE 0 NO-

TEIVIOBOrO PEXMMOB 3a HYE€TBIPE  «kpoimocmu chezom 6 nepuod cnezcomasanus 2009 200a.

JIETHVIX ¥ 3MUMHVX CE30HA JI7IA 9aCTy
tepputopun LlenTpanbHo-YepHo-

seMHoro peruona Espomeiickoit  xapckomy u ILIO. Pomanosy 3a co3oarue npoepammHozo
Poccymn. obecneueHust U nposedeHue memamudeckoii 06pabomxu
CNYMHUKOBbIX 0aHHbIX, a makxe M.B. Anekcanoposuuy

Asmopul svipaxcarom 61az00apHocmy 3 00pabomKy pe3ynvmanos MOOeTUPOBAHUS CHEIHO20
B.J. Conosvesy, E.B. Bonixkosoii, A.B. Ky-  noxposa.
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A physically based land surface model has been developed for simulating water and heat balance components
of vast terrains of a regional scale and allowing the use of satellite-derived data on land surface and snow cover
characteristics. Specific techniques have been developed to utilize in the model satellite-derived estimates of
vegetation and snow cover characteristics. These estimates have been derived with the help of the developed
methods of thematic processing measurement data of AVHRR/NOAA, MODIS/EQS Terra and Aqua, AMSR-E/EQS
Agua and SEVIRI/Meteosat-9. The results are presented of modeling vertical water and heat fluxes, soil and snow
cover water and heat content, land surface and soil temperatures for 227300 km? area of the Central Black Earth
zone of the European Russia for the period of 2008-2011.

Keywords: modeling, water regime, satellite data.
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MopenupoBaHue CTOKA peK ceBepo-3anagHon yactu Poccun

BECTHMK P dH

C MICTIOTTb30BaHMEeM MOJIEN B3aNMOJIEICTBIS MOBEPXHOCTHU CYIIN
c atMmocdepoit SWAP*

Iyces E.M., Haconosa O.H., [xcoean /1A

Ha npumepe pek OHerw, MoHos 1 Tynombl uccnegoBaHa BO3MOXHOCTb NMPUMEHEHWUS MOLEN B3aUMOLECTBIA MO-
BEPXHOCTY CyLum ¢ atmocdhepoit SWAP B Ka4yeCTBe MHCTPYMEHTApUs BOCNPON3BELEHNS MHOTONIETHUX PALO0B CYTOYHbIX
rmaporpacyos CTOKA CeBepHbIX pek EBponeiickoin Tepputopun Poceui. MndopmamoHHoe o6ecneyqeHne Mogesnu 0CHO-
BaHO Ha JaHHbIX HA6MIOAEHUI METEOPONOrMYECKUX CTAHLMIA U rMOBabHbIX 623aX AaHHbIX.

Knrwouesbie cnosa: ruaporpad) peyHoro CToka, B3auMofeicTeune atMocepb! ¢ NOACTMNAIOLWEN NOBEPXHOCTLIO
CyLUN, (PU3NKO-MATEMATNYECKOE MOLENNPOBaHNe, 6aCCeNHbI CEBEPHBIX PeK.

* Paboma evinonnena npu gunarcosoti noodepicke PODU (npoexm Ne 11-05-00015).

KonudecTBeHHas OljeHKa U IMHAMM-
Ka pa3rpy3ku pek B CesepHblit Jlefo-
BUTHII OKeaH BeCchbMa Ba)KHa B CBA3M
C TOJ POJIbI0, KOTOPYIO UTPaeT paiioH
BBICOKMX IIMPOT BO B3aMMOCBSA3U C
KIMMaToM 3eM/IM U OCYIIeCTBJIAe-
MOJ B 3TOM PE€TMOHE aHTPOIIOTE€HHOM
fesiTeNbHOCTBIO. Kak Imomaraor Heko-
TOpBIe CrienuanucTsl [1, 2], ogHum us
baKTOpOB M3MEHEHNA KIMMaTa MOTYT
OBITD U TIepUOAMYECKVe M3MEHEHN
COJIEHOCTH IOBEPXHOCTHBIX BOf Ce-
BepHoro JlegoBuroro okeana n Cesep-
HOIl AT/IaHTUKM.

B cBA3KM co cKkasaHHBIM BO3pacTa-
eT po/b ¥ aKTya/JbHOCTb pa3paboTKu
MOfieTIell TeIIoB/IarooOMeHa MOBepX-
HOCTHU cyum ¢ atMmocdepoit (B aHIIO-
A3BIYHON JIUTEPAType AJIA MOZOOHBIX
MoJienelt UCIonb3yeTcs: abOpeBuarypa
LSM - Land Surface Model), xoTopsie
MOTYT OBITb MCIIO/Ib30BAHBI B Kaue-
CTBE MHCTPYMEHTApUs IJI OLEHKM U

rVCEB

Esrenuit Muxaiinosuy

JIOKTOP OMOMOrMHECKUX Hayk, 3aBeLyto-
LA naboparopueit VIHCTUTYTa BOOHBIX
npo6nem PAH.

IIPOTHO3a PeYHOro cToKa. llenb HacTosmelr paboThl —
n3y4eHye BO3MOXXHOCTel IPYMeHEeH) B KadeCcTBe Ta-
KOTO MHCTpyMeHTapusi paspaboranHoit B Jlaboparo-
pun ¢usuky nouseHHsix Boy VIBII PAH LSM-mognenn
SWAP. SWAP npepnonaraeTcs UCIoONb30BaTh I BOC-
Ipou3BeNeHNsA MHOTOJIETHUX PANOB CYTOYHOTO U Me-
CAYHOTO IMAporpadoB CTOKA psAja CeBEepHBIX pek EB-
pomerickoit tepputopun Poccun (ETP).

[TpenBapuTenbHble pe3yabTaThl MOCTPOEHUA METO-
MKV MOJENIMPOBaHNA ruaporpada CTOKa CeBepHBIX
peK, OCHOBaHHOI Ha ucHonb3oBaHMM LSM-mopenu
SWAP, usnoxennl B [3-5], rme yuraTe/ib MOXKET JIETKO
C HMMM 03HaKoMUTbcA. CaMa Mofienb IpeficTaBleHa B
[6-9, 10, 11]. B ee ocHOBY monoXxeHo $U3NKO-MaTeMa-
TUYECKOe OIMCaHMe MIPOLeCCOB TeIIO- U BIaroooMeHa,
IPOMCXOISAINX B CHICTeMe TPYHTOBbIE BOJBI — TI0YBA —
PacTUTENbHDII / CHEXXHBIN TIOKPOB — NIPU3EMHBIII CI0M
armocdepsr. Ilockonbky omnmcanue mopenn SWAP u
IpUIOXKEHNe ee K pacyeTaM PeYHOTO CTOKa yXKe He-
OIHOKPAaTHO IPMBOAM/IOCH B TIeYaTH, IepeiijieM cpasy
K XapaKTepUCTUKAM PaCCMOTPEHHbIX B HACTOAILEl pa-
60Te 06beKTOB: GacceitHOB pek ceBepHOro cknona ETP,
a umenHo pek Onery, [Tonos u Tynombl.

HACOHOBA

Onbra Hukonaesxa
KaHAWAAT TEXHNYECKIAX HayK, BEAY-
LLNiA HAyHbIA COTPYAHK VHCTUTYTA
BOZHbIX Npo6nem PAH. et

JDKOTAH
Jlapuca fikoBnesHa
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KaHLwaaT reorpadou4eckmx Hayk,
CTAPLLUMIA HAY4HbIA COTPYAHMK
HcTuTyTa BOAHBIX Npo6nem PAH.
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Teorpaduueckye 06beKTHI MICCIENOBAHNA
U MIX CXeMaTH3aIyu

Ha puc. I npuBeneHa KapTa-cxeMa CeBEpPHOTO CKJIOHA
ETP, Ha KoTOpOI1 BbIfIeJIeHbI MCCTIeflyeMble aBTOPaMI KaK
B HacTosiilelt paboTe, Tak 1 B [3-5], 6acceitHbl CeBepPHBIX
pek ¢ ux rugporpaduyeckort cetpo. OTMETUM, 4YTO BO-
flocOOpHast IJIOMa/b YKAa3aHHBIX 0aCCETHOB COCTAaB/IAET
~ 70% 06111ei1 BOZOCOHOPHOI IIOLA/IY CEBEPHOTO CKIOHA
ETP. [Ins teppuropuit 9Tux 6acceiiHOB XapaKTepHBI U3-
OBITOYHOE yB/IOKHEHMe (CPefHsA TOfoBas CyMMa OCaj-
KoB Koznebnerca oT 500 go 750 MM), Maloe KOIMYECTBO
COJTHEYHOI pajyuanuy, BO3MENCTBYE CEBEPHBIX MOpEN
Y OTHOCUTE/IBHO OHOOOpas3Hble HPYPOJHbIE YCIOBMA.
Bosmymsble Macchl ¢ ATIaHTUKY, IPUHOCALIVE 00/1ad-
HOCTb U OCajKy, B L[eJIOM HEMHOTO CMATYAIOT KJIVMAT.
COBOKYITHOCTD IIepedMC/IeHHBIX (PaKTOpOB 00yc/IaBu-
BaeT KOPOTKOe IIPOX/IAZTHOE JIETO U JUIMHHYIO XOTIONHYIO
3UMY C YCTOIYMBBIM CHE)XHBIM IIOKPOBOM ¥ IIpOMep3a-
HIeM IIOYBOTPYHTOB. B OTZe/NIbHBIX pajioHaX MMEITCS
TEpPUTOPUI C MHOTOJIETHEN Mep3/10Tol. Peku nokasan-
HBIX Ha puC. 1 6acceifHOB B OCHOBHOM MEIOT CMEIIAaHHOEe
nuTaHKe ¢ npeobragaHueM CHEroBoro. VIx rupporpadst
CTOKAa OT/IMYAIOTCA BBICOKMM BECEHHVM IIOTIOBOAbEM,
HM3KOM 3MIMHENl ¥ JIETHEN MEXEHbI0 M OTHOCUTEILHO
HeOO/IbIINMY 110 00beMy CTOKAa OCEHHMMM JJO>KAEBbIMU
IIaBOJIKAMIL.

[ToyBeHHBINI MOKPOB 0ACCEIHOB XapaKTepU3yeTcs B
OCHOBHOM pPa3/IMYHBIMI IIOfI307IaMI. YKa3aHHBIE BbIIIe
PeKy OOBIYHO IIepeceKaloT 30HbI TAVTY, IECOTYHAPBI U
TYHApBL B slecHO 30He (3aHMMamIell, KaK IIPaBUIIO,
60IbIIYI0 YacTb 6AcCeliHOB) IpeobnajjaeT XBOIHAs pac-
TUTEIBHOCTD C IIPYMECHIO Oepe3bl, OCUHBI, UBBI, OTbXIL.

Il IpoBefieHNsT MOJIETIbHBIX PacyeToB CTOKA BBIOpaH-
HBIX peK ObLIa MICTIO/Ib30BaHa CXeMaTH3aIysA MX 6acCeiTHOB
B BUJE COBOKYIHOCTY s4€eK IIPOCTPAHCTBEHHON CeTKM
¢ pasperrernem 1°x1° (puc. 1), COemHEHHBIX TUAPOrpa-
¢durgeckoit cetpio. st KOKIOM SYEKM PACCIMTHIBAIACH
ee IUIOLAfb, OIpefiersIonmas obiee CTOKOOOpa3oBaHue
A4eriky. PesynbraThl pacueToB cTOKa pek Mesenn, Iledo-
po1 1 CeBepHoit [IBMHBI [3-5], a Takke NCCTIeTOBAHMNA, IIPO-
BefleHHbIe (IIpM y4acTIy aBTOPOB CTaTb1) B MEXKIYHAPOT-
HoMm npoekTe Rhone-Aggregation LSM intercomparison
[12] manu ocHOBaHMe MOJIAraTh, YTO VICIIO/Ib30BaHME pac-
YeTHOJl CEeTKM C ONHOIPAfyCHbIM IPOCTPAHCTBEHHBIM
paspellieHNieM He TpUBeleT K 3HAUMTEIbHBIM IOTpPell-
HOCTSIM B Pe3y/IbTaTaX MOIEIVMPOBAHN PEYHOIO CTOKA C
CYTOYHBIM WM MECSIYHBIM ILIIATOM C PacCMaTpPMBaeMBbIX B
Hacrosiieit pabore 6OaccertHoB. [IpumMep cxemaTm3arym
OacceitHa OTHOIT 13 BBIOPAaHHBIX PeK,  IMEHHO p. Tynomsr,
IIpeNCTaB/IeH Ha puc. 2.

I[Ipn cxemarusanym 6acceitH p. Oneru (crBop Ilopor)
IPEfICTaB/IeH COBOKYITHOCTBIO JEBATH s4eeK, OacceilH
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p. Ilonos (ctBop KaneBka) — weTbIpex
A4eex, Oacceitna p. Tymomer (cTBOP
Bepxuerynomckasa I'9C) - natu Adeex.
PasHOe KO/MI4eCTBO sdeeK OOYCIOBIEHO
pas/muveM B IUIOLJAMIAX GACCEiTHOB VIC-
crepyeMbIX pek ot 15,5 (6acceit p. ITo-
HOs1) 710 55,7 ThIC. KM? (6acceiiH p. Onern).

MudopmannonHoe obecriedeHne
PacueToOB CTOKA CeBEPHBIX PeK

Heobxopumoe mpy mpoBefeHnn pac-
4eTOB MH(GOPMAIMOHHOE 0becIedeHe
LSM-mopeneit (B Tom uncine u SWAP)
BK/IIOYaeT B Ce0s HPU3EMHYI0 MeTeo-
pornorndeckyro nHpopManuio (Teme-
paTypy ¥ BIQXHOCTb BO3JyXa, aTMOC-
depHOe [aBleHMe, CKOPOCTb BeTpa,
arMocdepHBle 0Ca[iKy, a TaKXXe 3Haye-
HYST IPUXOAIINX HOTOKOB [IMHHO- U
KOPOTKOBOJTHOBOJ ~ pajiialiui) C pas-
pemeHreM < 1 cyT (06pr9HO 3 W 6 1)
¥ TIapaMeTpbl HOJCTU/IAOIIEI TTOBEPX-
HOCTM, @ MMEHHO: IapaMeTpbl IIOYBHI,
PacTUTENBPHOTO IOKPOBa, Tomorpadu-
JecKye JjaHHble GacceitHa. MeTteoporo-
TMYeCKIe XapaKTepUCTUKU MOTYT OBITh
HOJyYeHb U3 J[IJaHHBIX HaOIOfieHWI
METeOPOIOTMYEeCKNX CTAHLMI WIN U3
17100a/1bHBIX 6a3 TaHHBIX, OCHOBOI KO-
TOPBIX CIY>KaT, KaK IIPaBUJIO, Pe3y/ib-
TaThl TAK Ha3bIBAEMOIO peaHaIn3a [10,
13] vy IPOAYKTBI MX «TMOPUAM3ALIAI»
C JAHHBIMM HAa3eMHbIX U JVCTAHI[MOH-
HbIX Habmonenuit [10, 14]. ITapamerpsr
HOYBBI M PACTUTENBHOCTY MOTYT OBITH
b0  M3MepeHBl  HeloCPeCTBEHHO,
7m6O MONTy4eHbl HA OCHOBE [PYTUX 13-
MEpEHHBIX XapaKTePUCTUK, MO0 olle-
HEHbl TPUOMVDKEHHO 10 MMEIOLIVMCS
B JIUTepaType TabImIaM ¢ UCII0/Ib30Ba-
HueM MH(pOpMALMU O TUIAX MOYBHI U
PacTUTENPHOCTU. AJIBTEPHATUBOI 3TO-
My MOTYT CITY>KUTb I700a/bHBIE 6a3bl
[AQHHBIX [0 HapaMeTpaM IIOfCTHUIAIO-
Iiell TIOBEPXHOCTU C PA3NIMIHBIM IIPO-
CTPAHCTBEHHBIM pa3pelIeHNeM.

B HacTos11eit paboTe aBTOPbI OrpaHm-
YIACh OJHUM VICTOYHMKOM MCXOZHOI
MeTeopojiornyeckoit uadpopmauun -
[AQHHBIMU HAOJIOEHNIT MEeTeOpPOJIOrH-
YeCKMX CTaHIui (Ipy 9TOM 3HAYEHMs
MPUXOAAIINX [TOTOKOB KOPOTKOBOJTHO-
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BOJI ¥ [JIMHHOBOJIHOBOI pafiMaljiy pac-
CYMTHIBA/IVCD 10 JAHHBIM CTAHIAPTHBIX
MeTeOpOJIOTMYeCKIX M3MePEeHN TI0 Me-
TOJVIKe, TIPUBENIeHHOI B [15, 16]).

Ins 6acceitna p. Oneru ObUTM MC-
HI0/Ib30BAHBI Pe3Y/IbTAThl HAOIIOfeHNI
HECKO/IbKUX [JOCTaTOYHO PaBHOMEPHO
pacrpeneneHHbIX 1O TePPUTOPUM Me-
TEOPOIOTMIECKUX CTAHINIL, B TO BPeMs
KaK /11 KKIoro 13 6acceitHos pek ITo-
Host ¥ Ty/IOMBI OKa3ajviCh HPUTORHbI-
MM JaHHbIe HAOMIONEHUIT TUIIb OFHOI
craniyy (mpudem st p. Tymomsr me-
TEOCTAHL[MS OKa3alach 3a IpefelaMu
6accerina). [ToaToMy B ABYX IOC/IEIHNX
CITy4asix 3Ha4eHUSA METEeOPOTOTMYECKIX
XapaKTepUCTUK Opamnch OIMHAKOBBI-
MM IS BCEX sYeeK COOTBETCTBYIOLETO
6acceitHa. [l p. OHery MHTEPIIOTSILS
3HAYEHMIT METEOPOIOTMYECKIX J/IeMeH-
TOB B IIEHTPbI paCYETHBIX siyeeK bacceii-
Ha OCYIIECTB/LUIACH C VICIIOTIb30BaHMeM
HpOLefypbl KpUrKHra [4].

[TapameTpbl pacTUTEIBHOTO TOKPOBA,
HOYBBI U Tomorpagyy 6acceitHoB, TakK-
K€ KakK U B [3-5], ObUIM B3STHI U3 IJIO-
6anpHbIX 6a3 gaHHBIX. [Ipu co3maHum
6a3bl JaHHBIX PACTUTE/IBHOTO IOKPOBA,
afanTMpOBaHHON nof Mopenb SWAP,
3a OCHOBY ObUla IpMHATA I7I00ajIb-
Has 6a3a JaHHBIX 13 mpoekra Second
Global Soil Wetness Project (GSWP-2)
(10, 14, 17]. IIpn sTtom wucnoab3OBa-
7ach KaacCUPMKALMS THUIIOB IOACTHU-
narolleit  moBepxHOCTM International
Geosphere-Biosphere Programme
(IGBP), Bxmrouaromasa B cebsa 17 Tumos
HoBepxHOCTH cyiuy. basa jaHHbIX ObUIa
CKOPPEeKTMPOBaHa JIs1 yCTPAHEHVS IPY-
6BIX HECOOTBETCTBUIL M OIIMOOK, a TaK-
JKe JIOTIOTHeHA PAfOM CriennuaecKux
IIapaMeTpOB, HEOOXOAMMBIX IpU pa-
6ote ¢ mopenpio SWAP. TlogpobHocTH
YKa3aHHOJ KOPPEKTUPOBKIU M3/I0XKEHbI
B [10]. Tam >xe comep>XnTCs U IepedeHb
[IapaMeTpPoOB PACTUTEIBHOIO IIOKPOBa,
UCTonb3yeMbIx B Mopierit SWAP.

[Ipu MOArOTOBKE amalTHPOBAHHOI
rog, Mopmenb SWAP 6aspl JaHHBIX 11O
IIOYBEHHBIM IIapaMeTpaM 3a OCHOBY
ObUIVM TIPUHATHL JaHHbIE 13 MH(OpPMa-
uMoHHONM 6asbl International Satellite
Land-Surface  Climatology  Project
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Puc. 2. Bacceiin p. Tynoma (a)
U €20 cxemMamu3ayus ¢ 2udpozpaguueckoii cemvio 0o cmeopa Bepxnemynomckas (6).
1 - cmeop BepxHemynomckas, 2 - Memeoponoeu4ecKas CraHuus
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Initiative II (ISLSCP-II) / GSWP-2, xoTtopsle, B CBOIO
ouepenp, B3AThl u3 IGBP-DIS (Data Information System).
YKkasaHHbIe TaHHBIe TAKKe OBUIY YaCTUYHO CKOPPEKTH-
POBaHBI B LIE/ISIX yCTPAHEHMsI HEIIPaBJOIIOO0OHBIX 3Have-
HMI psifia TApaMeTpPOB ¥ COITIACOBAHMA UX MEXJY CO00I
¥ C TTapaMeTpaMI PaCTUTEIbHOTO MOKpoBa [10].

[l TIoCTIeHelt TPYIIIBI JaHHBIX — TONOrpadUIecKux
XapaKTepPUCTUK, BKIIOYAIOLINX B Ce0s1 CPEHIOI BBICOTY
AYENKY PACYETHONM CETKU U YIJIbl HAK/IOHA ITOBEPXHOCTY
AYeKM B MEPUIMOHA/IBHOM U IIVIPOTHOM HaIlpaB/IeHM-
X, BBICOTBI, HEOOXOAMMBIE JII1 pacueToB TpaHCPopMa-
LM CTOKA B Ipefie/laX PacyeTHON SA4YeVKM ObUIY B3ATHI
u3 nHbOopMaILMoHHOIT 6a3pl LleHTpa HaHHBIX IO CUCTe-
MaM HabmoneHnit 3a pecypcamu 3emiu Earth Resources
Observation Systems Data Center (EDC), yripl Hak/I0Ha
ObUIM paccUYMTaHbI 110 JAHHBIM O CPEJHMX BBICOTAX CO-
CEJTHUIX STYeeK.

[Tony4enHoe B pesynbrare MHGOPMALMOHHOE ObecIIe-
JeHue, KaK IPaBuIo, ObIBaeT PasHOPORHO 110 TOYHOCTH,
HaJIeKHOCTM ¥ JJOCTOBEPHOCTM B OTHOLICHUM pPas/ind-
HBIX TPYIII faHHBIX. [I09TOMY /11 HOBBILIEHN S KadyeCTBa
pe3y/IbTaTOB pacyeToB CTOKA HEOOXOAMMA ONTYMU3ALIA
psfa MOZETbHBIX [IApaMeTpPOB, B HAMOOJBILEN CTEIeHN
B/IVAIOIINX Ha OPMIPOBAHNE CTOKA.

Oco6eHHOCTY ONTHMM3AIY OCHOBHBIX MOJI€TTbHBIX
IapaMeTpoB

Hab6op xapakTepHBIX H/Is1 BOFOCOOPOB CEBEPHBIX peK
IapaMeTpoOB, MONIEXALNX ONTUMM3ALNUM, ObUI OIpe-
IeneH M UCIONb30BaH B [4]. 3hech MuIIb OTMETUM, YTO
HOC/IeHYIe MOTYT BKJIIOYAaTh B ce0sl, HAPSAY C XapaKTe-
PUCTUKAMM MOfICTIIAIONIEl IOBEPXHOCTH, KOPPEKTHPY-
IOlYie MHOXWTEN JUIA OCA[IKOB U IPUXOJALIEN pajya-
. Koppexrupyrouyie MHOXWUTENN I OCAKOB MOTYT
UICTIIOTIb30BATbCSl B pacyeTax B CIy4asX HEHAJEKHOCTH
nHQpOpMALINY, YTO MOXKET OBITH CBSI3aHO C PEIKOI CETHIO
0CaJIKOMEpOB, 3HAYUTEJIbHBIMU IPOIYCKAMU B PARAX
HaOJIIOfIeHNIT, @ TaK)Ke HeTOYHOCTBIO M3MEPEeHMsI OCaf-
KOB, 0COOEHHO 3MMHVX (IPVYMHBI, 00yC/IaBIMBaIOLIe
YKa3aHHYI0 HETOYHOCTb, 00CYXJamich B pabore [3]).
Yro KacaeTcs KOPPEKTUPYIOILVX MHOXWUTENEN K IIpu-
XOiAAILell pajiyialiiy, TO VIX BBEfIEHNUE CBSI3AHO C TeM, YTO
3HAYeHVs pafiyialiiy, KaK IpaBWIO, PACCUMTHIBAIOTCA I,
CJIe[OBaTeIbHO, HEM30EKHO COfiep>KaT OIIOKY pacyera.

Jl7151 ceBepHBIX peK YMCIO ONTYMU3NPYeMBIX B [3-5] ma-
pameTpoB He mpeBbIlano 11: 8 mapaMeTpoB MOACTMIAIO-
1jell IOBEPXHOCTH 6acceiiHa 1 3 Wint 4 KOpPeKTUPYIOIIIX
MHOXXUTE/IA K MeTeOs/eMeHTaM (K XXVMAKUM U TBEpPHbIM
OCaJiKaM, K KOPOTKOBOJIHOBOI ¥ IJIMTHHOBOJIHOBOV pany-
auym). K ontumMmsnpyeMpIM mapaMeTpam HOACTIIAIOLEN
MOBEPXHOCTY UL KOK[OV SYEVKM OTHOCHM/IVICH, B 4acT-
HOCTH, KOPPEKTUpYOLie MHOKuTenu (o61mue jist Bce-
ro 6acceiiHa) K 3Ha4eHUAM K09 uIenTa GUIbTparym
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104YBbI K, TOMIMHBI KOPHEOOUTAEMOTO
crnost h_m anb6eno TOACTU/AOIIEH TI0-
BEPXHOCTM B TeIUIblil (OeCCHEeXHBIN) 1
XO/IOHBIN (KOIla MOACTMIAOmAs IO-
BEPXHOCTb CYIIV NOKPBITA CHETOM) IIe-
proppl TOfa, 0003HAYEHHbIE kKO, khr n
k e U k bwi, COOTBETCTBEHHO. Kpome
TOTO, IPUHMMAJIOCh, YTO IS KaXHOil
SAYEVIKM PACCTOSIHME OT IIOBEPXHOCTU
HOYBBI JI0 IIyOMHBI IMPAKTUYECKN BO-
JIoHeTpoHuIaeMoro cnos hy =k, h, rae
k., — MHOXUTENb, 061N /711 BCero 6ac-
CelfHa, KOTOPBIN TaKKe KaMOPOBAJICS.
Haxkowrel, kanmmbpoBamuch Takye Iapa-
MeTpbl KaK a/lb0efio CBeXEBbINABIIETO
cuera alb_, xoadduimenT nrepoxosato-
ctu n B popmyne ManHuHra 1 apdex-
TUBHAsI CKOPOCTb JIBJDKEHVS BOJBI B
pycne u. B pannoit pabote mmsa Onern
u IloHos kammbpoBanoch 8 mapame-
TPOB IOACTIWIAIOLIE) OBEPXHOCTH, B
TO BpeMs Kak 11t TyJoMBI 1o Ipu4m-
He YKa3aHHOTO BBIIIe HEelOCTaTOYHOTO
MeTEeOpOJIOTMYeCKOro  obecredeHns
KanmbpoBanoch 11 mapaMeTpoB.
Kam6poBka MOfe/IbHBIX TApaMeTPOB
V1A BBIOpAaHHBIX 0ACCEIHOB IPOBOY-
JlaCh C MCIIO/Ib30BAaHMEM METOfA ITIO-
6anmpHOrO momcka akcTpemyma SCE-UA
[18] 110 3HAUEHNAM CYTOYHOTO PEYHOTO
CTOKa, M3MEPEHHOIO Ha COOTBETCTBY-
IOIllell CTOKOBOM CTAaHLIMM 3a 5-JIETHUI
nepuop,. [Tpy aToM cTaBUIACh 3a1a4ya He
TOJIBKO JOCTYDKEHVSI MAaKCMMyMa Liefle-
BOJI (PYHKIINM, B Ka4eCTBE KOTOPOII MC-
0/1b30Ba/Iach 3 PEKTUBHOCTD pacyeTa
cyTo4Horo croka 1o Haury u Carkmud-
&y [19] Eff, Ho Taxxke 1 cobmoneHns yc-
JIOBUSI, YTO CHUCTEMaTuyecKas OIOKa
pacyeToB He JO/DKHA IIPEBBIIIATD 5%.

O1neHKa pe3ynbTaTOB MOJIe/IVIPOBaHNA

[Tomy4yenHble ONTUMA/IbHbIE 3HAYEHNA
IIapaMeTpPOB MCIIO/NIb30BAMINCh LA pac-
YeTOB CYTOYHBIX 3HAUEHMil CTOKA A
BBIOPAHHBIX PeK 3a IMEPUOJBI, OOBIYHO
3HAUNUTE/BHO IIPEBBILIAIONINE Iepyo-
mpl KamubpoBku (ma6bn. 1). Tlpu stom
HeoOXOAMMO OTMETUTb, YTO p. Tynoma
(B ormmune ot pex Ownera u IloHoit) ¢
1963-1964 IT. cTajma CUIbHO 3aperyim-
POBAHHOII B CIU/y CO3JIaHVISI Ha MecTe
03. Horosepa (puc. 2) BepxHeTynomcko-
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TO BOZOXPAaHWINILA, OCYIeCTBIIALIe-
rO MHOTOJIETHEEe Pery/IMpOBaHNe CTOKA
Y YBEIMYMBIIETO IUIOLIA/Ib BOJHOTO
3epKaa osepa moutu B 10 pas. IlosTomy
BCe pacueTsl A p. Tynombl Ot Ipo-
BeJleHbI 3a EepUOf 10 1962 1.

O1eHKa HOTyYeHHBIX IIPU MOIE/TNPO-
BaHMU Pe3y/IbTaTOB OCYIIECTB/IS/IACh
IO TPeM CTATUCTUYECKUM KpUTEpPUSIM
COOTBETCTBMA PACCUUTAHHBIX ¥ MU3-
MEPEeHHBIX CYTOYHbIX 3HAYEHUIT CTOKA:
cucTeMaTrudeckoi ommoke Bias, paBHOI
PasHOCTM MeX[y PacCUMTaHHBIMU W
U3MEepPEeHHBIMIU CPeJHUMM 3HAYCHUSAMMU
CTOKa, KO3(pQUIMEHTY KOpperanun
Corr n addextnBHOCTH pacyera Eff.
3mech YMeCTHO BCHOMHUTB, YTO IIpU
pa3paboTKe METOAUK IIPOTHO30B CTOKA
IPYHATA CIEAYIONIas MIKa/Ia OLeHKN UX
ToyHOCTU [20]: «XOpoIlas» TOYHOCTD
npu Eff > 0,75 ¥ «y#OBIeTBOPUTE/Ib-
nas» mpu 0,36< Ef<0,75.

Ha puc. 3 npuBeneHsl mpuMeps! Co-
HOCTaBJIEHNA PACCYMTAHHBIX C VCHO/Ib-
30BaHMEM OITVMMM3MPOBAHHBIX IIapa-
METPOB ¥ WM3MEpPEeHHBIX Iupporpados
cyroyHoro croka pek OmHera, Ilonoit
u Tynoma 3a psp net. B mabn. 1 panbl
CTaTUCTUYECKUE XapPaKTePUCTUKM CO-
HIOCTaBJIeHNA M3MEPEHHOTO ¥ PacCym-
TaHHOTO CYTOYHBIX CTOKOB KaK JyIf
3TUX peK, TaK U, B LIe/IAX OO/IbIIel W-
JIIOCTPATUBHOCTU PabOTOCIOCOOHOCTI
MOJIe/IN, [T PeK, MCCIeIOBAHHbIX B pa-
6otax [3-5], BXOJHOII TU/IPOMETEOPOIIO-
TMYecKoil MHpOopManyeil A1 KOTOPbIX
TaKkKe ObUIM JaHHble HAOMIOmEHUIT COo-

OTBETCTBYIOILINX METEOPOIOTMYECKIX CTAHIVIL.

IIpuBeneHHbIe HA puC. 3 1 B Tab/I. 1 pe3y/nbTaThl CBU-
[ETeNIbCTBYIOT O TOM, YTO Ka4ecTBO pacyeTa TUApOrpa-
($OB CTOKa MOXKHO IpM3HATh XOopowmM. UTo KacaeTcs
apdexTrBHOCTU pacueToB Eff, To ee 3HaueHMe momazaer
B JMAIla30H «XOPOILIO» JUIA IIATY peK. VIckoueHne co-
crapysier p. Tynoma, mia xotopoit 3HadeHue Eff umeer
OLIEHKY «YJOBJIETBOPUTENBLHO» (TO e MOXKHO CKa3aTb U
o k03 dunmente koppemsanuu). OfHAKO TOCTETHee He
YAUBUTEIBHO, €C/IY BCIIOMHUTD O KadeCTBE METeOpPOJIo-
rmdecKoro obecnedenns p. Tynomel (puc. 2).

Yro kacaercs 3Ha4eHus |Bias|, To B OCHOBY OLieHKM Ka-
4ecTBa MOJE/TVPOBAHNA CTOKA C MCIIO/Ib30BAHMEM 9TOTO
KpUTEPVsI MOTYT OBITh ITOTIOXKEHBI COOOPAYKEHNSI O TOM,
9TO CHCTeMaruyecKass OMMOKa CYTOYHBIX, MECSYHBIX
¥ TOJIOBBIX 3HAYEHUII M3MEPEHHOTO PEYHOro CTOKA CO-
CTaB/IsIeT B cpefHeM He MeHee 5% [21] (mmst mepmonoB
IIOJIOBOfbsI OIINOKA VI3MEPEHMsI CTOKA MOXKET OBITb Cy-
mecTBeHHO Bbire). Ilomaras, 4yTo M ommobOKa pacyera
JO/DKHA OBITb He MEHbIIIe STOTO 3HAYEHN, a TAKXKe 4TO
OIIVIOKY M3MEpPEeHNs 1 pacdeTa He3aBYICUMBI, IPUXOAUM
K BBIBOJIY, YTO aOCO/MIOTHOE 3HAYEHME CUCTEMATUYEeCKO-
IO OTK/IOHEHVISI I3BMEPEHHBIX Y PaCCYMTAHHBIX BE/IMYNH
|Bias| ipu «xoporem» BOCIIpOM3BeIeHN CTOKA He JIO/DK-
HO IIpeBbIIIATh ~7%. Takum 06pasoM, BepXHsis IPaHNLA
[MarasoHa «XOpOUINX» 3HaYeHuit |Bias| onpenensiercs B
7%. IlpuBenennbie B Tabn. 1 ganHble o |Bias| mst cro-
Ka OCHOBHBIX pek ceBepHoro ckiaoHa ETP nokasmiBaror,
YTO TAaKOMY KPUTEPUIO YOBIETBOPSAIOT 5 peK u3 6. [Ina
p. Oneru 3HadeHus |Bias| HeMHOTO 6o7iblie, YTO MOXKHO
IPU3HATH YIOBIETBOPUTEIbHbBIM.

Takum 06pa3oM, pe3ynbTaThl, NOMyYeHHbIE KaK B Ha-
crosimieit pabore, Tak U B [3-5], MOKa3bIBAIOT, YTO MC-
T0/Ib30BaHYIe MOJIE/IV TEIIOB/IAT00OMeHa OACTHJIAIOLLel
IIOBEPXHOCTH cyum ¢ arMocdepoit SWAP B coderannu ¢
MHQPOPMALMOHHBIM ObecIeyeHreM, OCHOBaHHBIM Ha IJIO-
OapHBIX 6a3aX JAHHBIX II0 HapaMeTpaM MOJCTHIAIOIIEN

Tabnuya 1. Cmamucmuveckue Xapakmepucmuku coomeemcmeust (075 pacuemHozo nepuooa) us-
MEPEHHDIX U PACCHUMAHHBIX CYMOUHBIX CTI0e8 CMOKA OCHOBHBIX pek cesepHozo cknona ETP: cucmema-
muueckas ouiubka Bias, %; appexmusnocmv pacuema Eff u xoappuyuenm xoppenayuu Corr

Mnowanb**,

KanubpoBoyHbIi

PacyeTHbIit

BECTHMK P dH

KM? nepuog, rofbl nepuog, rofbl Bias, %
Mevopa* 312000 1981-1985 1981-2000 -7 0,81 0,91
Me3seHb* 56400 1986-1990 1986-1994 -3 0,84 0,92
CesepHas [lBuHa 348000 1986-1990 1967-1998 0 0,85 0,92
Onera 55770 1986-1990 1967-1997 -10 0,83 0,92
MoHoi 10200 1970-1974 1967-1984 -5 0,85 0,90
Tynoma* 17500 1940-1944 1938-1962 -3 0,60 0,83

* — Npu ONMUMU3AUUL MOOETILHBIX NAPAMEMPOS KANUOPOSATIUCH KOPPEKMUPYIOU4UE MHOKCUMENU K 0CAOKAM U NPUX0OAUu4eli pAoUaLuLs;
** — OpeHancHas nouyadb 6000c60pa 00 CHEopa UsMepeHUs CroKa.
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dusnyeckre 0CHOBBI TUIPOTOTMIECKUX M MOP(POTOrmIecKnx
IPOLIECCOB B PEYHBIX JAe/IbTaxX"

Muxaitinos B.H., Muxatinosa M.B.

PaccMoTpeHbl (hK3N4eCcKINe OCHOBbI TMAPONOTMYECKMX 11 MOPCHONOrNYeCcKMX NPOLIECCOB B PeyHbIX Aenbrax. Onpepe-
NeHbl TWMbI AeMbT U MPOLECCOB AenbTo06pa3oBaHis. OnucaHbl 3akOHOMEPHOCTYU TMAPABNMYECKOr0 CONPSHKEHNS PEKiA
N MOpS B [eNbTax W BNSHWS NOANOPa CO CTOPOHbI MOPSA W LUITOPMOBbIX HArOHOB HA PEXWM [eNbT, pacnpeaeneHus
CTOKa N0 pykaBam. PaccMOTPEeHbI MPUYMHbI 1 TUMbI PYCNIOBbIX NPOLIECCOB B AgMbTax, 3aKOHOMEPHOCTI 6anaHca HaHOCOB
11 BbIABVKEHWS! UMK OTCTYMAHMUS eNbT.

KntoueBble crioBa: pexa, Mope, [IefbTa, CTOK, NOANOP, HaroH, PycroBble NMPOLIECChI, BbIABWKEHIE UM OTCTYMaHIE [eMbTbl

*Paboma evinonnena npu punancosoii noodepicke PODI (npoexmuvr NeNe 11-05-00199, 13-05-00141).

Henpra pexn - 3T0 cHOpMMpOBAaHHAS U3 PEUHBIX
(a Tak)Ke YaCTUYHO MOPCKUX WM O3€PHBIX) HAaHOCOB
HU3MEHHOCTb B Ipefie/laX yCTbeBOII 00/1acTu peKw,
UMeIas CIOKHYI0 M M3MEHUYNBYIO Tupporpadmde-
CKYIO CeTb (KOMIUIEKC BOZIOTOKOB U BOJIOE€MOB) U CIell-
udnyeckuit «menbToBbI» MaHAmadT. MarepuanbHo
OCHOBOJI JIe/IbTBI CTTY>KUT IOJBEP)KEHHAsA BO3/IEICTBUIO
PYCIOBOTO IOTOKA BEPXHAA YacTb YCTbEBOIO KOHYCA
BBIHOCA M a/UIIOBUA/IbHAA Ie/TbTOBAsA IONMa (JenbTo-
Basg paBHNUHA), B GOPMUPOBAHNYU KOTOPON 3aMETHYIO
pONb UIpaeT MOYBEHHO-PACTUTENbHBI MOKpoB (Mu-
XaltoB u gp., 1986).

I[IpuBesieHHOE BBILIE OIpefieleHNe AebThl 6a3npyeTcs
Ha rupporpado-reoMopdHonorndeckoM MOfXOofie K MOHs-
TUIO «IebTar. Kiaccuyeckumm B 3TOM OTHOLIEHUM MOXK-
HO CUNTATh iBa onpefeneHns genbThl. [lepsoe - Y. Jlatien-
J1a, KOTOpbII1 Briepsbie B 1830-1850-X IT. BBE/I 9TOT TEPMUH
B TeO/IOTMYECKYI0 HAyKY: «IelbTa — 3TO aJUIIOBMA/IbHASA
cymra, copMIpPOBaHHAS PEKOIl B ee YCTbe, BHE 3aBUCH-
MocTi OT ee TouHoit popmb» (Deltas — models..., 1975).
Bropoe (6omee nonHoe) onpenenenve mpuHamiexxut V1.C.
ykuny (1974): menbra — 9TO «<HU3MEHHOCTb B HM30BbAX
PEeKU, CTIOKeHHAs! PeYHbIMM HAHOCAMI U PacyIeHeHHasd
Pa3BETBJIEHHON CETbI0 PYKAaBOB U IIPOTOKOB». CXOIHBIE
OIIpefie/ieHNsI IeNbThI TPUBOISATCS BO MHOTMX KaK IMAPO-
JIOTMYeCKMX, TaK ¥ reoMOPQOIOrnIecKux paboTax.

Peunble menbThI, 3aHMMaroIue ocoboe reorpadude-
CKO€ TIOTIOXKEHMe MeXAy bacceiiHaMy peK M IpYEMHBI-

MHXAWIIOB

Baaum Huxonaesuy

JIOKTOP reorpadinyeckux Hayk, mpo-
(heccop kacheapb! raponorv CyLLn
reorpacueckoro chakynsreta Mockos-
CKOr0 roCyAapCTBEHHON0 YHUBEPCUTETA
M. M.B.JTomMoHocoBa.

MUXAHTNOBA

Mapus Bagumosna
KaHZwaar reorpadouyeckmx Hayk,
CTAPLLIA HAY4HbIV COTPYAHNK
HcTUTyTa BOAHBIX Npo6sem PAH.

MHI BojoeMaMn (OKeaHaMM, MOPSMI,
o3epamu) u obmamaroiiye OGOMBIINMU
IPUPOJHBIMU pecypcaMu (3eMe/TbHbI-
MM, BOTHBIMM OMOJIOTMYECKUMMA U JIp.)
C JABHUX BpeMeH ObUIM MeCTaMu, Ifie
CeNVINCh JTIOAM, BO3HMKAIM TOpOfia 1
HOPTBL

B coBpeMeHHBIX yC/IOBMAX KPYIHO-
MacHITabHBIX M3MEHEHNUII KIumara U
BO/TIOXO3SIICTBEHHOM  HesATeTbHOCTU
B PeYHBbIX 6acceiiHax Je/IbTbl CTAHO-
BATCA OJNHVMMIU M3 CaMbBIX YA3BUMBIX
HOPUPORHBIX 00DbeKTOB Ha 3emie. B
XXI B. IMEHHO pEYHbIE JENBTHI MOTYT
MOABEPTHYTbCA  HeOIAarONpPUATHOMY
BO3JIE/ICTBUIO NIPOTHO3MPYEMOTO IIO-
BBIIIEHNS YPOBHA MUPOBOro OkeaHa
U CBA3AQHHBIX C HUM BHYTPEHHUX I
OKpauHHBIX MOpeif, a TaKXXe aHTPO-
IIOTEHHOMY M3MEHEHNIO CTOKa peK
(Muxaitnos, Muxaitnosa, 2003; 2010;
Climate Change, 2007). OueHnka Bo3-
MOYXHOTO M3MEHEeHMsS B OmypKaiiimem
OymylieM pexyma, CTPOEHVS U JTaHf-
ma@Ta peyHBIX He/NIbT CTAHOBUTCA aK-
TyaZIbHOJ HAy4YHOW U IPaKTUYECKON
3ajiadell, KOTOpas He MOXeT ObITb pe-
meHa 6e3 pa3pabOTKM METONOB aHa-
NM3a, pacyeTa U IMPOTHO3a TaKUX U3-
MeHeHU#. KomImiekc Takmx MeTopoB
oKa He pa3paboTaH.

B mpepmaraemoli craTbe aBTOPHI IIO-
IBITA/INCh CUCTEMATM3MPOBATh MMEI0-
myecs Gpu3ndecKre IOAX0bI, KOTOpbIe
MOTYT CTaTh OCHOBOII IIpU pa3paboTKe
YIIOMSHYTBIX METOJOB.
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Tunsl fenbT ¥ Mpolecca
IenbTO0Opa3OBAHMA

Haunnas c I. KpenHepa, genbTsl mof-
Pa3fIeSIIOT Ha 1Ba OCHOBHBIX THUIIA: [IE/Tb-
ThI BBIIOTTHEHMA (3aII0/THEHIS) U IE/TBTHI
BBIJIBIDKeHNS (BBIBMHYTHIE). IlepBble
U3 HMX GOPMUPYIOTCS B YCTBEBBIX BO-
JI0eMax 3CTYapHOTrO TUIIA (MHIPEeCCHOH-
HBIX 3a/I1BaX, I'y0ax, TMMaHaX, JlaryHax,
COOCTBEHHO INPWIVBHBIX 3CTyapusx) B
IpoLiecce MOCTeIIeHHOTO 3aIIOTHEHVST UX
peYHBIMM HAHOCaMU. [le/bTHI BTOPOTO
TUIA O0pPasylTCsA IOCIe BBIXOfiA PeKu
(pykaBa [ie/IbThI) Ha OTKPBITOE MOPCKOE
nobepexxbe. Ha aTu [ie/bThl, B OT/IM4ME
OT JIe/IbT HePBOro TUIa, Horee CUIbHOE
BO3[IE/ICTBIE OKA3bIBAIOT MOPCKUe (ak-
TOpBI (BOIHEHYE, BETPOBbIE ¥ MPUIUB-
Hble TedeHus). JenbTbl BBIABIYKEHUSA
(BBIIBMHYTBIE [IE/IBTHI) TUIIM3UPYIOT IO
dbopme ux HIDKHEro0 (MOPCKOTO, 03epHO-
T0) Kpasi: IO CTeIIeH eT0 BbIIBIHYTOCTI
u m3pe3aHHOCTH. Ilo 9TUM mpM3HAKaM
BBIZIE/ISIIOT, HAIPVUMep, JIe/IbThl KII0BO-
BUJIHBIE, OKpYI/Ible, JIOIACTHbIE, THIIA
nTuabeit manky u ap. (Ilyxmn, 1974;
Deltas — models..., 1975).

ITpouecc  menproobpas3oBaHmsi B
YCTBSIX PeK MOXKET OBITb JIBYX TUIIOB:
MeJJIEHHbI (3BOIOLMOHHBIN) U ObI-
CTPBI (CKaYKOOOpasHbIl ¢ HMpOpBIBa-
mu). IIpomeccs! [fenproo6pasoBaHms
[IEPBOTO TUIA CBOJCTBEHHBI PeKaM C
HeOO/IbIINM CTOKOM HAaHOCOB, BTOPOTO
TUIIA — XapPAKTEPHBI /IS PeK € OO/MBIINM
CTOKOM HAaHOCOB (C MYTHOCTBIO BOJBI
6onee 0,8-1 kr/m?). B fenbrax Takmx pex
HAO/TIOAI0TCSL  TIOBBIIICHHbIE YK/IOHBI
BOJHOII TIOBEPXHOCTM U CKOPOCTHU Te-
4yeHns, a bepera caMmx pyKaBoOB MEIOT
OTMeTKM 60jiee BBICOKME, YeM OTMETKM
[IOBEPXHOCTY TPWIETAIOIUX PaioOHOB
[eTIBTOBOM PaBHUHBL. JTO U CO3[aeT
HPEeAIOChUIKY Il IIepeuBa BOJ de-
pe3 IIpUPYCIOBbIE BaJIbl NIV 3aIUTHBIE
[aMOBI B IIO/IOBOZIbE M IOCTIEAYIOLIETO
IpopbIBa pyKaBa B HOBOM HAIIpaBJie-
Hyn. Ilocme TpOpHIBOB B IPHOpex-
HOJI 30He MOpsI Ha nepudepun CTapoit
IeNbThl (POPMUPYIOTCA TaK HasbIBae-
Mble IpPUYTeHEHHbIe YaCTHBIE IE€/IbTHI.
B KpyIHBIX Je/bTax IIOCIE IPOPBIBOB

BO3HIKAET CHavYa/la HajmoKeHHas YacTHas JenbTa Ha Mo-
BEPXHOCTM CTapOI1l [E/IbThI, a MO3Ke — MpUYICHEHHAsd
JacTHas Ha OTKPBITOM B3Mopbe. Panee Hambonee Kpyr-
Hble IIPOPbIBbI OBUIM CBOVICTBEHHBI Ae/IbTaM AMYHApbl,
Xyanxs, VImu n Muccncnnm (Muxaiios, 1998).

Y MHOTUX #e/lbT MpOoLecchl BTOPOro TUIIA IPEKpaTu-
JICB B pe3y/brare 1160 3HAYNTETbHOTO aHTPOIIOTEHHOTO
YMEeHbLIEHN CTOKA BOJbI ¥ HAHOCOB PeK, /160 IpoBefie-
HJs KPYITHOMACIITAOHBIX 3aLIMTHBIX TUPOTEXHNIECKIX
MEepOIPUATUIL B CAMUX JIe/IbTax.

Inppasmiryeckoe conpspKeHye peKi 1 IIpUeMHOro
BOJIO€Ma B IeTIbTaX

OnyH U3 Hambomee BaXHBIX BOIIPOCOB IIPU MCCTIENO-
BaHMM B3aVIMOJEVICTBMS PEYHOTO IOTOKA ¥ IIPVIEMHOTO
BOZOeMa B IpefeNiax elbTbl — 9TO OLeHKa (popMbI I'i-
IpaB/IN4eCKOTO COIPsKeHNA YPOBHeEl BOJbI B 30HE 3TO-
r0 B3aMIMOJIEeICTBIS.

Kak MmokaspIBalOT MHOTOYMC/IEHHbIE MCCIENOBaHUA B
HEIIPIWINBHBIX YCTbAX PeK, B YCTIOBUAX YCTAaHOBVBIIETOCS
IOBVDKEHS BOJDI, T.€. IV OTCYTCTBUY Pe3KMX M3MEHeHMI
pacxoza BOIBI PeKH, a TAKXKe IIPUIVBOB U CTOHHO-HATOH-
HbIX sBJICHNIA, B II0O0M IIYHKTE pyKaBa Je/IbThl YPOBEHb
BOAbI H, ompenensieTca coyeTanyeM pacxofia BOIbI PEKM
Qp 1 HOHOBOTO YPOBHA MPUEMHOro Boffoema H :

H,=f(Q, H,). (1)

Bpamu ot mopa H, saBucut muuib ot Q , T.€. cBA3b H, u
Qﬂ7 TpeficTaBIeHa 06bIYHOM KpuBoit pacxonos H, = f(Q p)
Ha Bremrneit (MOpMCTOIt) TpaHMIle YCTbeBOTO B3MOPbS
H, onpenensiercss B OCHOBHOM BentmyumHon H (HizH M) B
IPOMEXYTOYHBIX ITyHKTaX CBsA3YM Bufa (1) MOryT OBITH
npejcTaB/IeHbl ceMeiicTBoM kpuBbix H, = f(Q ), moctpo-
€HHDIX TIPY Pa3HBIX (PUKCMPOBAHHBIX BenndanHax H .

B 30He compspkeHMs pyc/lIOBOTO IIOTOKA U IPMEMHOrO
BOJlOEMA IIPM PasHBIX BEIMYMHAX Qp u H_wmoryt ¢dop-
MMPOBAThCA KPVBbIe BOJHON ITOBEPXHOCTM TpeX THUIIOB:
KpMBble TUPABIMYECKOrO IOAINOPa, KOIZAa B CTOPOHY
IPMEMHOTO BOZJOeMa ITyOMHa IOTOKa /i yBelnuduyMBaeT-
Cs1, a YKJIOH BOJHOII OBEPXHOCTU I M CpefHsAA CKOPOCTb
TedyeHUsA V YMEHBILAIOTCH; KPUBBbIE TIHIPABIMYECKOTO
CIIajia, KOrja BAOJIb IIOTOKA h yMeHbluaeTcs, a I u V yBe-
JIMYUBAIOTCS; TPO(UIb, COOTBETCTBYIOIINIT KBa3MpaB-
HOMEPHOMY P&XNMY, KOIfia h, I 1 V BOonp IOTOKA OCTa-
I0TCsI IPUOIM3UTEIBHO HEVI3MEHHBIMIL.

[Ipu 3ajanHoit BenmunHe H cyniectByer euHCTBEH-
HBIN pacxof Boabl Q, Ipy KOTOPOM B 30He COTIPSKEHNA
PYCTIOBOTO MOTOKA M IPMEMHOro BOJOeMa yCTaHaB/INU-
BaeTCs KBa3MPaBHOMEPHBIIT pexXuM. DTOT pacxof (060-
3HaYMM €ro Q) MOXeT ObITh PacCUMTaH C TOMOIIbIO
¢dopmyner Mlesn V= V hl, tae V - CpefHsAsA CKOPOCThb
IIOTOKa, 1 — ero cpefHsisa IIyOuHa, I — yKJIOH BOJHO IO-
BepxHoCTH, C — koadPuiment Ille3n, paBHbIl mo MaH-
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HuHry C = h”%/n, tne n — k03 PUIVEHT IepOXOBATOCTI.
3amensas V Ha Q/Bh , rie B - cpefHAA LIMpUHA PYCIIa,
packpeiBast koadduiment 1lle3n yepe3 h u n u npuHu-
Masi, YTO MpU KBA3UPABHOMEPHOM pexume [=ij, rjie i, -
YKJIOH JIHa B PyCJIe, IIOTTy4NM

Q = Bh’? i01/2n-1. )

CpasuuBas daxTudeckuit pacxosi moToka Q ¢ Q,, 1erko
YCTaHOBUTD, uTO TIp1 Q>Q, dopmMupyeTcs KpuBas Craja,
npu Q <Q, - KpuBas NoaAmNopa.

ITpu sapanHOI BenmnuuHe Q, HO IIEPeMEHHOI BeIMHe
H_, cymiecTByeT eIMHCTBEHHOE MOTIOXKEHNME YPOBHA BOJIbI
B IIPMEMHOM BOJIOEMe, IIPV KOTOPOM Ha YYacTKe COIpsDKe-
HyA Oy/eT HaOMIOAThCAA KBa3MPAaBHOMEPHBII PeXXMM. ITO
IIPOV30IIfIET, €C/IM B YCTbEBOM CTBOPE, T.€. B MECTe BBIXO-
fia pycIa B IPMEMHBI BOFi0eM, ITyOMHa hy (oHa ompepe-
nsietcs Beicotoit H ) OyfieT paBHA TakK Ha3bIBAEMOil HOP-
MaJIbHOI1 ITy01He B pycrie (ITyOuHe KBa3ypaBHOMEPHOTO
pexnma) BHe 30HbI conpsikenms. Takyro ry6uny h merko
HOTY4UTD U3 GopMyIsI (2): 3

h, = |-
By | . 3)

Ilpu h,>h B 30HE CONPsKEHMsA NOTOKA I IPUEMHO-
ro BooeMa 6yzeT pOpMIUPOBaThCA KpuBas CHaja, IMpyu
h,<h, - xpuBas nopmopa.

Kpusbie Bupa (1) B 11060M ITyHKTE B 30HE COIPSDKEHI
PYC/IOBOTO IIOTOKA M IIPUEMHOTO BOJ0eMa CTAHOBATCS 60-
7iee TIOZIOTUMM TIpU TIoBbIeHun H , mpudem ocobeHHO
CIJIBHO TIpU MasibIX BeymuyHax Q. ITpy sagaHHoI Bemydm-
ne H xpussie H =f(Q p) IeTTAl0TCA TEM IIOJIOXKE, YeM O/pKe
IYHKT K IPYeMHOMY BOFIOEMY.

PacyeTbl BeMYMHBI IIOANIOPA NIPU MOBBILIECHUN YPOB-
HS MOPS1 U TaJIBHOCTH €T0 PacIIpOCTPAaHEHNUA B PeKI NN
pyKaBa JiebT Iprobpeny GONbIIyI0 aKTYyalbHOCTh BO
BpeMs HemaBHero (1978-1995 IT.) 3HAYNTENBHOTO IOBBI-
meHys yposHa Kacnmiickoro mops. IIpoBepka MeTopoB
OLIEHKV HOJTIOPHBIX sIBJIEHWIT Ha IIpyMepe YcTheB pek Ka-
CIIMIICKOTO PETMOHA MOYKET OKa3aThCA IOIE3HOM IIPH IPO-
THO3aX BO3MOXXHOTO B/IVISTHUA Ha YCThsI PeK MUpa OKIpja-
emoro B XXI B. moBbIIIeHN YPOBHA MMPOBOTrO OKeaHa 1
CBs3aHHBIX C HUM MOPEIL.

TouHble pacyeThl pacIIpoCcTpaHeHN)s HOAIIOpa B pyKaBa
JIeIbTBl MOTYT OBITb CJE/IAHBI JIVIIb METOAMM PEeYHOI
ruppas/vky. [IpyMeHeHe TakuX MeTOHOB (Hampumep,
crioco6a H.H. ITaBnoBCcKOro) mpy mOCTPOEHUN KPUBBIX
HOJIIOpa JIaeT XOPOIVe pe3y/IbTaTbl B CIydae ORHOPY-
KaBHOTO PYC/Ia, HO B CIOXXHOPa3BETBJIEHHBIX JIe/IbTaX
CTaJIKMBAETCA ¢ OONBIINMY TPyAHOCTAMU. [ToaTOMY A1
HPUOVHKEHHOTO pacyeTa JalbHOCTY PacIpOCTPaHEHVS
nozinopa L (kM) py MOBBILIEHUN YPOBHS MOPsI Ha BEJIN -
unHy AH (M) IOIyCTMMO MCIIO/B30BATh MMPOCTYIO MOMTY-
snmupirdeckyto dopmyny L =k AH /I, (4)

rae I, — yK/IOH BOJ[HOJ TIOBEPXHOCTH B pyc/ie 710 Haya-
J1a TIof'beMa ypoBH: Mopsi. Bermunte k=1 cooTBeTCTBYeT
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KpUBas IOAINIOpA B BUJE TOPU3OHTANIb-
HOJI JIVHUHA, BemdnHe k=2 — KpuBasd B
BUJIe YaCTV OKPY>KHOCTIL.

ITpoepka ¢opmysnsl (4) Ha mpuMepe
MHorux pmenbT (MwuxaiioB, Muxaitno-
Ba, 2010) moxasasa, 4TO BeJIMYMHA KO-
apdunmenta k 0ObIYHO U3MEHSIETCS B
HeOO/pIINX Ipefenax — oT 1.8 0 2.2 (B
cpenneM k=2.0).

HaroHbI — 0iHO 13 BXXHEIINX IIPOSIB-
JIEHNT BO3JECTBUA MOPCKMX (PaKTOPOB
(BMecTe ¢ IprIMBaMI) Ha PEKUM YCTbEB
pex. B psifie crrydae KpyITHbIe HaTOHBI ITPY-
BOJIAT K KaTacTPOQUUIECKNM HaBOTHEHN-
SM U IIPEeBPAIIAIOTCS, TAKUM 00pa3oM, B
OIIaCHbIE TUIPO/IOTITIECKIIE SIB/ICHVIA.

Teopernuecku (Muxaitnos, 1998) mo-
XeT ObITh IOTy4eHa GopMy/Ia I pac-
JyeTa BEMMYMHBI HArOHA HAa MOPCKOM
Kpae enbrel (MK]T)

_ k,W?cosgL,
gh (5

e W - CKOpOCTb BETpa, ¢ — yTON MeX-
Iy HaIpaB/IeHNEeM BeTpa U HOPMAJIbIO
K Oepery, hm— DIyOMHA B3MODbS, kw -
6e3pa3MepHblit KO3 PUIMEHT, paBHBII
k,= fp,/p, thef - xoadpdunment
TPeHMs BeTpa O BOJHYIO ITOBEPXHOCTD,
PaBHBIN 10 DKMaHy 1 MaHKY B cpefHeM
2,6:1073, p, — TUIOTHOCTb BO3[yXa, PaB-
Hada 1.2928 kr/m3, p — IJIOTHOCTDb BOJIBI,
3aBUCAIIAA OT ee TeMIIepPaTypbl U Coe-
HOCTH, L, — JyIMHA pasroHa BeTpa.

[TponopunoHaIbHOCTD BBICOTBI Ha-
roHa BemmunHe W? NOATBep)KIeHa Ha
IpuMepe MIeTalbHBIX UCCIEIOBAaHNIT B
yCTbAX pek Ypana u [lyHas.

Haumnas or MK]I, HaroHHOe MOBbI-
IIeHIe YPOBHA BOABI PaCIIPOCTPAHACTCA
(Kax ¥ IpM/INB) BBEPX I10 peKe W PyKaBy
JIeTIBTHI B BUJIe CBOOOIHOI MHEPIMOHHOM
3aTyxaolleil BOTHBL [/ pacyera Jjaib-
HOCTM PacIpOCTpaHeHNsA HaroHa BJOJIb
pycma L MOxeT ObITb MCIOMb30BAHA
dopmyra, aHamornuHas (4), 4acTo mpu-
MeHAeMasd U IpM pacyeTe HATbHWOCTH
PacIpOCTpaHEeHVA B PeKY IIPUIVBOB.

Bonee onrtumaneH pApyroit croco6
pacuera, paspaboranublii B (Mwxaii-
710B, 1998) 11 MpoBepeHHbII Ha IpUMepe
yctbeB pek Jlona u JlyHas, mO3BOJIAO-
NI OIpefeNATh He TONbKO JATbHOCTD
PacIpoCTpaHeHNsI HAarOHOB B PEKN I

AH

HI
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PYKaBa JIe/IbT, HO ¥ XapaKTep YMeHbIIIe-
HIIA BBEPX 110 T€YEHNIO BE/INYVH HaTOH-
HBIX IIOBBIIIEHNI YPOBHEN BOLbIL.

Kak nokasana 06paboTKa JaHHbBIX Ha-
OmrofieH i1, HaTOHHAsI BOJIHA PV JIBU-
JKEHUM BJO/Ib PYC/Ia pacIIacThIBaeTCs
TeM ObICTpee, YeM 6OJblile YK/IOH BO-
JHOV TIOBEPXHOCTU B pycC/ie B IIEPUOL,
MpeIIIeCTBYIOIINIA HaTOHY, VIV PacXof
BOZbI pekn (pykasa). Bemrunna HaroHa
3aTyxaeT COITIACHO 3aBUCUMOCTH, O/I13-
KOV K 3KCITOHEHIIMA/TbHOI:

AH,, /AH,_ .. = exp (-mx) , (6)
rme AHHZ, . — BEIMYMHA HATOHHOTO TOBBI-
IIeHA YPOBH (M) Ha PACCTOSHMN X (KM)
or MK]l, AH, ., — BeTMINHA HAaroHa y
MKI, m — IeKpeMEHT 3aTyXaHN: HarOHa,
KOTOPBII 3aBUCUT OT pacxofia BOIbI PEKI

(pyxaBa): m=aQ+b.

PacripenenieHe 1 iepepacrpesenenue
CTOKa BOJbI ITO BOAOTOKAM I€/IbThI

Pacripenenenue u nepepacnpepene-
HIle CTOKA BOZIbI ¥ HAHOCOB I10 pyKaBaM
1 €r0 MHOTOJIETHIE VI3MEHEHMS — Of[HA
U3 BaXXHENIINX TUAPOIOTMYECKUX Xa-
PaKTepUCTHK JIeTIbT U YCTbeBBIX 0071a-
CTell PEK B LIEJIOM.

Paccmorpum  mpocreimmit - crydaii
IBYXPYKaBHOI1 PyC/TOBOM CUCTEMBL: JBa
CMEXHBIX pyKasa (1 u 2) umerot o6mmit
BepXHMII y3€/ pasBeTBIEHMS U HIDKe
[0 TeYeHWIO /MO0 CIMBAOTCA APYT C
IpyroM, /60 BIANAIOT B OAMH ¥ TOT
»Ke TIPMEMHBIIT BofoeM. B aTnx cmyyanx
Be/IMYVHBI IaleHNs YPOBHA B pyKaBax
6ymyT opmuaxosbivu (AH =AH).

[IpuMeHeHVe ypaBHeHMA KBa3MpaB-
HOMEPHOTO IBVDKEHMsI peYHOTO IIOTOKA
trmna ¢opmynsl 1lesn u BbITeKarommen
u3 Hee (GOPMY/IBI /I pacyeTa MOAY-
NI TUJPaBINYECKOTO COIPOTYUBIIECHNS
F = x Ln’B*h'%? vt ypaBHeHusa 6GanmaHca
BOJIBI B paCCMaTPUBAEMOV CHCTEME JaeT
crenyromue pacyeTHole popmybl (Mu-
XailloB u ap., 1986; Muxaitnos, 1998):

RIS
Q+Q,=Q,, (8

rae Q, u Q, — pacxoppl BOIbI B CMEX-
HbBIX pyKaBax, Q, — pacxoji BOJbl peKn

WM TIOfIBOJAILETO PyKaBa; E B, h, n, L — COOTBETCTBEH-
HO MOJY/b TU/PAaBINIeCKOr0 COIPOTUBIIEHNS, IPIHA,
cpenHsis rTy61Ha, K03 PUIMEHT 1IepOX0BaTOCTY 1 /-
Ha Ka)XJI0T0 13 PYKaBOB.

YpaBuenust (7) u (8) mMO3BOAIOT OOBSICHUTD IPUIMHBL
CYILIECTBYIOLIETO PacIpefie/ieHNsI PACXOI0B BOJBI MEX/Y
pykaBamu 1 1 2, a TaKoKe pacCUmMTaTh, KaK Iiepepacipesie-
JIATCS PACXOMBI BOZIBI MEX/TY 9TVMIU pyKaBaMu, eC/Ii IIPo-
U30JAYT eCTeCTBEHHBIE VIV AHTPOIIOTeHHbIE I3MEHEeHVIS
BemmuyH B, h, n, L B 060MX pyKaBaX WIM B OFHOM M3
H1X. Tak, K yBeMYeHNIO O/ CTOKA PyKaBa 1 MpuBeRyT
yBe/IMYeHNUe €TO MIMPUHBI M ITTyOMHBI, yMEHbIICHNE er0
IUIMHBL 1 K09 UIeHTa IIePOXOBATOCTY PYC/Ia, @ TAKXKE
M3MeHEHVsI IIPOTHUBOIOTIOXKHOTO XapaKTepa B CMEXXHOM
pykase 2. Kak cienyer 3 ypaBHenus (7), Haubosnee Cujb-
HO Ha IepepacIpefielieHre BOTHOTO CTOKA MEXy pykKa-
BaMU BIIVISIIOT M3MeHEHMs ITyOUHBI pycer (B TOM 4KCTIe
BC/IE[ICTBYIE OBBILIEHNS VIV IOHVKEHNUSA YPOBHS MOPSL).

ITpu 607ee CIOXKHOI CHCTEMe PYKaBOB J€/IbThI TMPaB-
JIMYEeCKUIT pacyeT pacIipefie/ieH st CTOKa 110 pyKaBaM BO3-
MO>KEH C ITOMOIIbI0 METOIOB UTEPALIMIT WM OOIIUX MO-
myrneri conpoTyrenns (Mmuxaiinos, 1998).

Kak 1okasbIBalOT pacyeTsl, MOBBILIEHNE YPOBHSA MOPS
IPUBOMUT K HEKOTOPOMY IIepepacIpefie/ieHNI0 CTOKa B
TI0/Ib3y HeOONbIINX OOKOBBIX BOJOTOKOB M CIIOCOOCTBYET
PaccpefoTOYEHNIO CTOKA BOABI II0 IPOCTPAHCTBY [ie/Ib-
TbL. DTOT MPOLIECC IPOTUBOIIONOKEH TOMY, KOTOPBII CO-
IyTCTBYeT MOHVDKEHWIO YPOBHS MOPSI — COCPEJOTOUEHIIO
CTOKa B Hayboiee I/Ty0OKMX, OOBIYHO CAaMBIX KPYITHBIX Py-
KaBaX JIe/IbThI, X1 OTMUPAHNIO 60JIee MeNKIX OOKOBBIX Py-
KaBOB, YTO HAO/MIOIA/IOCh paHee B enbrax Bonrm u Ypara.

Pacnipenenenne pacxoioB HaHOCOB R B y3/ax fie/leHNA
[eNbTOBBIX PYKAaBOB OOBIYHO IPMHYUMAIOT IIPOIOPLINO-
Ha/IbHBIM PACTIPEIENIEHNI0 pacxofios BoxbL: R /R ~Q /Q ..

Inpponoro-mopdomerpryeckne XapakTepUCTUKI BO-
JTOTOKOB JIeTIbT ¥ TEHAEHIIMN PYCIOBBIX eopMarnmii

K unmcry OCHOBHBIX IMApO/IOro-MOphOMeTpUIecKIX
XapaKTEPUCTUK B OTHENbHBIX CTBOPAX WM OCPENHEHHDIX
O y4acTKaM BOIOTOKOB OTHOCATCS: IVpPUHA pycia B (M),
CpelHsis 10 cedeHMIo Iybuna pycna h (M), Iwiomab mo-
IHepevHOro cevyeHs1 w (M?), paBHas mpov3BesieHuio Bh, pac-
xoft BopipI Q (M*/c), cpelHss O CeYeHNIO CKOPOCTb TeYeHVsT
V (m/c), paBrast Q/w=Q/Bh, yKIoH BOFHOII IIOBepXHOCTH [
(%o wmu momu emyHMLIBL). Bee mepeuncieHHble XapakTepu-
CTUIKM M3MEHAIOTCA KaK BO BpEMEHU (B 3aBUCMOCTI OT
Kojtebannit Q v ypoBHs Bofbl H), Tak 11 B IPOCTPaHCTBE —
BJIO/Ib JII0OOTO BOJIOTOKA U OT OfJHOTO BOJTOTOKA K IPYTOMY.

B xaxgoM cTBope BemminHbI B, h, V cBsI3aHbI C M3MEHSI-
fomyMcs Q CTENeHHBIMI 3aBUCMMOCTAMM Bupa h = aQ’.

B crcTeme pa3HBIX BOJOTOKOB UX TUPOIOro-Mopdo-
MeTpPUYeCKIe XapaKTePUCTUKI 3aBUCAT OT Pa3Mepa Kax-
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JIOTO BOJOTOKA, Hanbosiee perpe3eHTaTVBHBIM IT0Ka3are-
JIIM KOTOPOTO CITYXXUT €r0 Pyc10(OpMUPYIOLIIT PacXOf,
Q, B xadecrBe Takoro pacxopa OGBIYHO HPUHMMAIOT
TaK Ha3bIBAEMBIIl PYC/IOHATIONHAIOWINII PacXof, IPY KO-
TOPOM BOJja 3aIOJIHAET PYCIO O OPOBKM IOVIMBI, MIN
Pacxof BOABI B BOZOTOKE, COOTBETCTBYIOIINIT CPEeHEMY
MaKCUMa/JIbHOMY PacXOfy BOMBI PEKM BBIIIE BEpIIVHbI
JIe/IbTBI B TIEPHOJ] TIOIOBOIBSI.

CBsisM  TUAPONIOro-MOp(HOMETPUYECKUX XapaKTepU-
CTUK pPasHbIX BOJZOTOKOB JIe/IbTBI C UX Pycn1opopMupy-
IOI[MIMY PAacXOfaMM BOJBI NOTYYM/IN Ha3BaHME TUAPO-
7I0ro-Mop(oMeTpUUecKIX 3aBucuMocTeit. [l ycmosuit
cBobogHOro (6e3 BIMSAHMS OTpaHMYMBAIIINX (BAKTO-
poB) GopMUpPOBaHMsA pycel BOJOTOKOB B YCTBSX PeK Ha
OCHOBe ITPaBIJIa Pa3MEPHOCTel (TT-TeopeMbl) IOTyYeHbI
(Muxaitnos u np., 1986) 6e3pasMepHble ypaBHEHUS, CBSI-
3pIBAIOIIe MEXJY CO0OIl 3aBUCHMMbIE U He3aBUCUMbIE
TUAPOIOro-MOphOMeTpUYecKIie XapaKTepUCTUKI Pycer
JIelIbTOBBIX BOJOTOKOB. DopMupymoLecss B YCThAX peK
pycia 06/1ajatoT, Kak paBuUIo, TpeMs CTelleHsAMMI CBOOO-
ZibL, T.€. CBOOOIHO GopMMpYIOT cBOU monepeynsie (B, h,)
u npoponbHble (I) XapaKTepUCTUKM, AB/IAIOLEC B JaH-
HOM C/Ty4ae 3aBMCUMbBIMY OT KOMIUIEKCAa XapaKTePUCTUK
He3aBUCUMBIX. OCHOBHbIE U3 HUX — PYCI0POPMUPYIO-
Lt PacXoj BOJBI BOOTOKA Q /, COOTBETCTBYIONIAsA eMy
KOHIIEHTDAIMsA HAHOCOB B TO/IOBOJ[bE S, U MX I/IOTHOCTD
p,» KPYTTHOCTD B/IEKOMBIX HAHOCOB 1 IOHHBIX OT/IOXKEHMI
d, ycKkopeHue cBOOOITHOTO MajeHNs g.

TeopeTydecKyt yIIOMsAHYTbIE CBS3U MEXIY 3aBUCYIMbBIMIU U
He3aBUCHMBIMY XapaKTepPUCTUKAMI IIPECTaB/LIIOT CcOO0It
KOMOMHAIIO Oe3pasMepHbIX KOMIUIEKCOB, HALIPUMeEp, il
LIVPUHBI pycia B v ckopocTy TedeHus V CIlemyoIero Buya:

] VB

2
—e| Q|| S ©)
gd P

v Qz Xy s, W

| |~

ved  CLgd’y [p.
Teopermyecky mapamMeTpsl C, X M y HOKa YCTAaHOBUTb
He ypaercsa. Ho myTeM 06paboTKy OOIIMPHOrO MaccuBa

JIAaHHBIX HAOMIONeHNIT B HEIPVIMBHBIX JIe/IbTAX MHOTMX
pek (B Tom umcne, Kacimitckoro permoHa) Ijisi CUCTeM

B
d

(10)

Ta6nuua 1. [TIpubnumxcervie 6enusuHbL KOIPPULUEH-
mos 6 3asucumocmsx (11) — (14) ons sodomokos denvm

Kacnuiicxozo peeuona
Aenera | KB | Kh | KV | KI’ 10°
Bonru 7.0 0.57 0.25 53
Ypana 6.0 0.61 0.27 8.1
Tepeka 4.3 0.47 0.50 40.0
Cynaka 5.0 0.55 0.36 15.0
Kype! 49 0.49 0.42 17.0
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PYKaBOB IIpM UX PYCI0POPMUPYIOLINX
pacxopax Bombl Q  COOTBETCTBYIONIMX
Q 5 B BEPLINEHE JIEIBT, YAA/IOCh IOy 4UTH
pUOITVKEeHHBIE OCPeHEHHbIE IMIVPY-
YyecKue 3aBUCHMOCTY BUIa

B,= K,Q, ", (11) h,= K,Q, ", (12)
V,= KQ,", (13) I,= KQ,™ .(14)

e KoaddurvenTsl K MHAVBUYa/Ib-
HBI JIA KaXKIOM IeNbThL, pudeM K, +
K, + K, =1.B dopmynax (11) - (14) un-
mekc 0 03HaYaeT, YTO pacCMaTpyBaeMble
XapakTepucTuku B, h, V u I oTBevaioT
YCTIOBUIO AMHAMMYECKU YCTOIYMBOTO
COCTOSIHUA PYCIIa.

Ina pykaBoB genbt Kacrmiickoro pe-
THOHA J/IS1 TIepHMOfa II0CIIe 3aperyImpo-
BaHIsI CTOKA peK, T.e. /Isi BTOPOI T10-
noBuHbI XX B., HOJy4YeHbI, HAIIpUMep,
TaKue BeMNIMHBI Koadduumentos K B
dopmynax (11) - (14) (mabn. 1).

JOTIOMHNUTENbHBI  aHA/IN3, BBIION-
HEHHBII [I/151 IeNIbT MHOTHX PeK B IIpefie-
nax 6piBrIero CCCP (Muxaitnos, 1998),
HO3BO/IWJI BBIABUTD CBSI3b KOAPPUIM-
eHTOB K ¢ MYTHOCTBIO BOZIbI B IIEPUON,
TIO/IOBOJIBA § , YTO OTBEYAET TEOPEeTHYe-
CKUM 3aBUcuMOcTAM Bupa (9) u (10).

VMerolyecs jaHHble IOKAa3bIBAIOT, YTO
PV IPOYVIX PABHBIX YC/IOBMSAX B JIE/IbTaX
PEK C NOBBIIIEHHO KOHLIEHTpaL/el Ha-
HOCOB (POPMMPYIOTCS PyC/ia C MEHbIIIei
IUIOLA/IbI0 CeveHus], OOMbILeil CKOpo-
CTBIO TedeHMsA ¥ OONBIIMM YKIOHOM
BOJHOJ MOBEPXHOCTU. IJTUM OCOOEH-
HOCTAM  PycIOpOPMMUPOBAHUSA MOXKHO
HaTh caefymollee 00bsACHeHNe: 60bIIoe
KO/IMYECTBO HAHOCOB, IEPEHOCHMBIX
PYCTIOBBIM TIOTOKOM, TpebyeT 6omblieit
CKOPOCTH TedeHUsI (M Ipy HeM3MEeHHOM
pacxofie BOJbI COOTBETCTBEHHO — MeHb-
IIIETO MOIePevHOro pasMepa pycna). ITo-
BBIIIEHHAs] CKOPOCTh T€YEHN, COIVIACHO
dopmyrne Illesn, MOXXeT OBITH JOCTUTHY-
Ta TIPU YBEMYEHNY YK/IOHA BOJTHOI II0-
BepxHOCTM. CKasaHHOE HOATBEP)KAAIOT
IaHHble Tabl. 1: 19 BOJOTOKOB MIEIbT
Tepexa, Cymaxa u Kypsl ¢ HanbonbIeit
MyTHOCTBIO BOfbl BemmuuHbl K, u K, 3a-
METHO MeHbIIle, a KV n KI 6071blIIEe, YeM
I/ BOJOTOKOB JienibT Bonrm n Ypana c
HeOO/IbIII0i MyTHOCTBIO.

®opmynsl (11) - (14) npu yuere Be-
mauH KoaddunmenTos K misa pasHbix
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menbT (Tabm. 1) HO3BOJSIOT paccyu-
TBIBaTb CpEfHME TUPOTIOro-Mopdo-
MeTpyYecKye XapaKTepPUCTUKN pyce
PYKaBOB Jie/IbT, HaXO[AIIVXCS B JMHA-
MIYECKH YCTOYMBOM COCTOSTHUN.

®opmynsl Buga (11) - (14) ansa KoH-
KPETHBIX /BT IO3BOJIAIOT HE TONBKO
PacCUNTBIBATh  TMAPOIOTrO-MOpdoMe-
TpUYecKye XapaKTePUCTUKY AUHAMIYe-
CKM YCTOIYMBBIX PYKaBOB, HO U OIIpefie-
JIATh TEH[CHLMIO PAa3BUTUA PYKaBOB U
OLICHVBATb IHTEHCYBHOCTD HAaIIpaBJIeH-
HBIX (He0OpaTHUMBIX) PYC/IOBBIX Aedop-
Malyil B HUX. TO MOXHO Cie/laTh IIy-
TeM CPaBHEHNS XapaKTEePUCTHUK IIOTOKA
u pycna B, h, V u I npu pycnopopmu-
pylollleM pacxofe BOMbI, HMOMYYeHHbIX
IIyTEM M3MEPEHUI, C UX YCTONYMBBIMMU
BeIMYMHAMU BO, ho, VO nl » paccunran-
HBIMJ C IOMOIIBIO IIPVBEIEHHBIX BBIIE
dopmyn. Kputepum Taxoil OLEHKU
npuBeieHbl B ma6s. 2. Ilpu atom, 4eM
Oonblle pasHUIA MEXAY (PaKTUUeCKU-
M1 (M3MEPEHHBIMM) VM PACCUNTAHHBIMMU
(ycTOMYMBBIMM) — XapaKTepUCTUKAMIL,
TeM 60JIblie OyIeT MHTEHCUBHOCTD 9PO-
3MOHHBIX WIM aKKyMY/IATUBHBIX IIPO-
11eCCOB B Ie/IBTOBBIX BOZOTOKAX.

CooTHolleHNs, IpYBeJeHHbIE B Ta0L.
2, IpoBepeHbI Ha IIpUMepe MHOTVX He-
IOPWIMBHBIX JienbT Poccum m compe-
menbHbIX ctpaH (Bomru, Tepexa, Kypsr,
Ky6ann, dyHas u gp. (Muxaivios u up.,
1986; Muxaitnos, 1998)). IlonrBepx-
JIEHO, YTO B Ipoljecce aKTUBU3ALUY U
pa3MbIBa pyKaBa BHE 3aBUCUMOCTH OT
HPYYMHBI 3TOTO Ipolecca (yBemdeHns
B HeM PycI1oGOpMUPYIOIIET0 pacxofa
BOJIBI, MCKYCCTBEHHOTO COKpalleHMs
JUIMHBI, IOHVDKEHUS YPOBHA MOps) B
HeM (popMmpyeTcss OTHOCUTENIBHO 60-
Jiee y3Koe 1 Iybokoe pyco. B pykasax,
B KOTOPBIX HpeoO/IafaloT IpOLecChl
aKKyMy/IALMM HAaHOCOB, TaK)XXe BHE 3a-
BUCYIMOCTY OT IIPUYVH 3TOTO IIpoliecca
bOpMUPYIOTCSI  OTHOCUTENBHO Oortee
IIVPOKYE U MEJIKVE PycCIIa.

BasaHc HAHOCOB B JieNIbTe U IMPOLIECC
ee BBIIBVDKEHVIS VU OTCTYTIaHVsA

IIpu wmccnegoBaHuMM IIPOLECCOB BbI-
OBYDKEHUA [e/IbThl B IIPUEMHBIN BOJOEM

Ta6nuua 2. Kpumepuu menoeHyuu paseumus 6000mo-
K08 HeNPUNUBHDLX 0esIbi

TeHpeHumns passutus Kputepun
BOJIOTOKOB
V>V, B<B, h>h, I>l);
AKTUBU3ALNS, Pa3MbIB , )
B, B B V2 V!
Woh bk h
0 0 0
V<V, B>B,, h<h, I<I,
[NoTeps aKTMBHOCTM, 3aHECE- 2/ 2 g 2
HUe 1 3aUneHue, OTMUpaHMe £ 5 B 0 7 W
h  h, h h, h  h,

WIM ee OTCTYIAHV MOXKHO IIPUMEHNTb MeTof OajaHca
HaHOCOB B ycTbe peky (Muxaiinos u ap., 1986; Muxaiinos,
1998; Muxaiinosa, 2006; Muxaiinos, Muxaitmosa, 2010).

YpaBHeHMe 6a/1aHCca HAHOCOB B YCThe PEKY 32 MHTEPBaJl
BpeMeHM Af MO>KHO IIPEfICTaBUTD B CIEAYIOIEM BUJie:

WA+W-W -W =AW, (15)

e W - BelMuiHA CTOKA B3BEIICHHBIX U B/IEKOMbIX
HAHOCOB PeKM B BepIIMHE JeNbThl, W - mocTymeHue
MOPCKMX HAHOCOB C BJO/IbOEPErOBBIM IIOTOKOM W3-3a
TpefieNioB ycTbsl, W~ BenMuMHa BBIHOCA MENKMX Ha-
HOCOB Te4YeHMsIMM Ha OOfbline MOpPCKMe ITyOMHBL,
W, - BenuumHa yHOCa KpynmHbIX HaHOCOB ¢ MK]I u gHa
YCTbeBOTO B3MOPbsI 3a IPefe/Ibl YCThs MOJ] BO3JEICTBY-
em BonHeHns, AW, - nsMeHeHue o6’beMa yCTbEeBOTO KO-
Hyca BbIHOCA. Bee wieHbl ypaBHeHns (15) yno6Hee Bcero
BBIPA3UTh B OOBEMHBIX efuHMIAX. YTOOBI IepecynTaTh
cocTap/Amomye OajaHca HAHOCOB M3 eAVHUIL MacChl B
emMHNIBI 00BbeMa (M HA0OOPOT) CiIefyeT MCIIOIb30BaTh
Tab/MUIIbI IVIOTHOCTY HAaHOCOB ¥ TOHHBIX OT/IOXKEHWIT B
3aBUCUMOCTH OT MX MEXaHIYEeCKOTO COCTaBa.

[Tpumenenne ypaBHeHus (15) I KOMMYECTBEHHBIX
OLICHOK pasBUTHA JIeTIbT 3aTPYSHEHO M3-33 HeJOCTaTKa
HaJIeXKHBIX TaHHBIX IIOYTH 000 BCEX COCTAB/AIONIMX Oa-
naHca HaHOCOB. OfHako ypaBHeHMe (15) mo3BosseT nc-
CTIefloBaTh IIPOIIeCC PasBUTHA AEIbT KaueCTBEHHO, IIPH-
4eM C Yy4eTOM TaKMX (paKTOpPOB, KaK IIOBBILIEHVE VN
HIOHVDKEHYVIe YPOBHS IIPUEMHOTO BOfI0eMa.

[l saTOro mpyMeM crefytomye gonymeHns: 1) B ¢pop-
MIPOBAHUY YCTbeBOTO KOHYCa BBIHOCA Y4ACTBYIOT He BCe
pedHble HAaHOCHI, a JIMIIb X YacTh, IPEACTaB/IeHHAsA B OC-
HOBHOM KPYITHBIMY HAaHOCaMI € iiaMeTpoM 4dactut >0.05
MM. VIX 107151 B IIOJTHOM CTOKe B3BEIICHHBIX ¥ B/IEKOMbIX
HaHOCOB cocTapisaeT oT 20 mo 40%. Ecmu 3a cToK menbro-
opmupyroLIX HAHOCOB IPUHATD BemranHy kW, rae k -
YIOMAHYTAas BbILIE JOA KPYNHbIX HaHOCcoB (k ot 0.2 0
0.4), T0 B ypaBHeHuH (15) MOKHO He YIUTHIBATh 4ieH W ;
2) BemruuHOM W B GONBIIMHCTBE CTyYaeB MOXKHO Ipe-
Hebpeyb, Tak Kak W 0OBIYHO 3HAaYUTENHLHO MeHbine W
(mermbTHI He CTO/IBKO IePeXBAThIBAIOT BAOIbOEPEroBOii I10-
TOK MOPCKVIX HAaHOCOB, CKOJIBKO CTy>KaT ICTOYHUKAMIY €TO
nononHeHust Beenctre abpasuu MKII).
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C yd4eToM 3TMX ABYX AONyINeHMit ypaBHeHue (15) B
YCTIOBUAX OTHOCHUTENIBHO CTaOWIBHOIO YPOBHS MOPS
YIIpOLIaeTCs:

kW -W, =AW, . (16)

I MaTeMaTu4ecKoil VHTepHpeTalyy V3MeHEeHV
o6bema KoHyca BbIHOCAa AW TIpe/yIo)KeHO MHOTO TeoMe-
TpUUecKux mMoperneit (Mx 063op mgaH B [Muxaiuios u fp.,
1986; ITomoHckwit 1 mp., 1992]). [l Ka4ecTBEHHO OLieH-
KU TIPOLiecca pasBUTA AeIbTI MO)KHO BOCIIOTIb30BATbCS
MIPOCTENIINM BbIpaXKEHUEM.

AW,=ALB . (17)

rie AL — cpefHss BeMVYMHA BBIABVDKEHUSA J€/IbTHL B
mope 3a uHTepBan At, B, - mmaa MK]I, npuxnma-
eMas 3a IIMPUHY 30HBI OTJIOKEHNUSA AeNbTO(GOPMUPYIO-
IIMX PEYHBIX HAHOCOB Ha YCTbEBOM B3MOpbe, b — cpefi-
HASA TTyOMHA B3MOPbA.

O6benunenne Gpopmyi (16) u (17) HO3BO/AET NOTYIUTD
ypaBHeHUe I pacyeTa BBIIBVDKEHMA VJIM OTCTYIIAHMUA
[E/bTHI I TPeX CIy4aeB: OTHOCUTENILHO CTaOWIBHOTO,
HOHYDKAIOIIETOCs Y TOBBILIAIOIEToCs yPOBH:A Mops (Mu-
xaitnoBa, 2006; Muxaitiios, Muxaruiosa, 2010).

Il ycroBMil OTHOCUTENTBHO CTaOVIBHOTO YPOBHS
MOps1 MeeM

AL=(kW, - W) /B . (18)

YpaBHeHue (18) NOKa3bIBaeT, YTO B pacCMaTpPUBAaEMBbIX
YCTIOBUAX MHTEHCUBHOCTD BBIIBVDKEHNS JIEBTBI B MOpe
TeM 6orblle, YeM OOJIbIle CTOK AETbTO(POPMUPYIOLINX
HaHOCOB kW 11 MeHblle I1yOuHa B3SMOpbs h .
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PaccmoTpeHHble B cTaThe GuU3M-
YecKye OCHOBBI TMPONIOTMYECKUX MU
MOP(}OIOrNIeCcKNX MPOLECCOB B ped-
HBIX JielIbTaX U KOMIUIEKC B3aMMOC-
BA3QHHBIX YPaBHEHUII IpeJCTaBJIsAeT
€000t TUAPONIOro-MOpONIOrNIeCcKyI0
Mofie/Ib M3MeHsAwIelicss aenbTl. Co-
BMECTHOE JICIIO/Ib30BaHMe HMpUBEfieH-
HBIX BBIIIE YpaBHEHUII IO3BOJIAET
OOBACHUTD U Jaxke IPUOTVDKEHHO
paccumTaTh M CIPOrHO3MPOBATH M3Me-
HEHNA XapaKTePUCTUK PYKaBOB HE/IbT
IO, BAVMSHUEM TpPeX B3aMMOCBSI3aH-
HBIX IIPOLECCOB: Iepepacipee/ieHNns
CTOKAa MEXAY pyKaBaMy; M3MEHEH
MOpP(OMeTPUIECKNX XapaAKTEPUCTIK
pyKkaBoB (Ipy pasMbIBe WM 3auie-
HUW); YBEINYEHNS WIM YMEHbIIEHUA
JUIMHBl PYKaBOB IIPM MX BBIBIKe-
HUY B MOpe WK oTcTynanun). Jlro6oe
€CTEeCTBEHHOE WIM aHTPOIIOTEHHOE
M3MeHeHVe MOP(POMETPUIECKNX Xa-
PAaKTEPUCTUK PYyCell PYyKaBOB BJIedeT
3a 000l TIMApaBIMYECKN OOYCIOB-
JIeHHOe IlepepacIpefie/ieHne CTOKa
MEeX[y pyKaBaMy, a OHO, B CBOIO Ode-
penp, BeleT K M3MeHEHNI0 Mopdome-
TPUYECKUX XaPAKTEPUCTUK PYCeTL.
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Physical principals of hydrological and morphological processes in river deltas are considered. Types of deltas
and deltaformation processes are determined. Regularities of hydraulic connection between river and sea in deltas,
influence of backwater and storm surges on deltaic regime, distribution of water flow among delta branches are
described. Reasons and types of channel processes in deltas, regularities of sediment budget and delta progradation

or retreat are considered.
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VI3MeHeHusI TOBEPXHOCTHOTO U MIOA3€MHOTO
CcTOKa peK Poccun 1 ux peXxMoB B YCIOBUAX
HECTALMIOHAPHOTO K/IMMara®

Hocamanos PI., ®Pponosa H.JI., Kupeesa M.b., Teneeuna A.A.

BbinoniHeHa oLieHKa 1 NpoBeAeH aHann3 3MEeHEHNIA XapakTepucTUK rof0BOro, MeXXeHHOro ¥ MUHUMANIbHOrO MEeCcsy-
HOro cToKa pek EBponeickoi yacti Poccun 3a 1978-2010 rr. B cOnocTasfieHN NPUMEPHO C aHaNorMyHbIM Nepuoaom
19461977 rr. YcTaHOBMNEHbI PErmoHabHble 3aKOHOMEPHOCTU MMAPONOro-rAPOreosiorM4ecknX NPOLLECCOB C Bblaene-
HWeM 0COBEHHOCTel (hOpMMPOBAHKA CTOKA pek BacceitHos Bonru, [oHa, Ypana v ap. poBedeHa nepeoLeHka ecre-
CTBEHHbIX PECYPCOB NMOBEPXHOCTHbIX 1 NoA3eMHbIX Bof 3a 1978-2010 rr. ¢ NOCTPOEHMEM COOTBETCTBYHOLLIMX KapT.

KnioyeBble cnosa: ecTeCTBEHHbIE BOLHbIE PECYPChI, MOBEPXHOCTHbIE U NOA3EMHbIE BOAbI, MOL3EMHbIN CTOK, pey-
HOWN CTOK, PEXMM CTOKa.

*

Paboma evinonnena npu gunarcosoii noodepyxcke PODI (epanmor 11-05-00467a, 13-05-00113a).

BBenenne

B mocnemHee BpeMs NpaBOMEPHOCTb KOHIIENLIMK
CTAI[IOHAPHOCTY MHOTOJIETHUX KO/MeOaHWII I'MapoMe-
TEOPOJIOTMYECKMX XaPAKTEPUCTUK BbI3bIBAET COMHEHME
B CBA3M C ycuwnmBlielica B KoHle XX u Havane XXI BB.
HECTal[MOHAPHOCTBIO KIIMMaTU4YeCKMX ITpolieccos. IIpo-
UCXOfAIME U3MEHEHM KIMMaTa y>Ke IPUBENN B pAJie
KPYIIHBIX PETMOHOB K CyLeCTBEHHBIM MI3MEHEHUAM BO-
JHOTO peXuMa.

PernonanbHble TpeH/IbI M3MEHEHMA TeMIepaTypbl U
0CaJKOB MOTYT IIPOSBIATbCA Ha (poHe Oosee [INTeNb-
HBIX KOJIeOaHMII IMKIMIeCKOTO XapaKTepa ¢ MeprofoM
HECKOJIBKO JIeCATU/IETUIA, TIO3TOMY HeJb3s C YBEPEHHO-
CTBIO YTBEPK/IaTh HaIM4Ne TPEHAA, a He OIpe/ie/IeHHO
dbasbl HUKINYecKnx Konebanmit. BMecre ¢ tem, aHamm3
JIaHHBIX KOTeOaHMIlI TeMIlepaTypbl BO3AyXa U OCAaJKOB
3a mocnegHue 25-35 JIeT CBUIETENbCTBYET, YTO 3TOT
nepuoy; ObIT He TONMBKO CaMbIM TEIUIBIM, HO M CaMBIM
BJI)KHBIM 32 BpeMs MHCTPYMEHTa/IbHbIX HaOTIONeHWIL.

Llenb maHHOTO MCCNENOBaHMA — M3YyYEHUE COBPEMEH-
HbBIX OCOOEHHOCTeil pOPMMPOBAHNA U M3MEHEHMA pe-
CypCOB NOBEPXHOCTHBIX U IOfI3eMHBIX BOf]. OOBEKT yic-
ClefoBaHMA — 0acceilHbl CPEefHMX PeK, OTPaKAIOIIVX
30HAJIbHBIE 3aKOHOMEPHOCTV (HOPMUpPOBAHMA IOfI3EM-
HOTO ¥ IIOBEPXHOCTHOTO CTOKa. Macmtab mccienoBa-
HMA — KPYIIHBIE PETMOHBI 1M GacceilHbl C PasIMYHbIMU

IpPUPOJHBIMU ¥ TUIPOIOTO-TUAPOTeOo-
JIOTUYECKVMY YCTIOBUSMMU (OT/eIbHBIE
BOJOCOOPBI 1 CyObeKTbl EBporeiickoii
vactu Poccun (EYP)).

BnusHue BO3MOXXHBIX KIMMaTU4ec-
KIX M3MEeHEeHMII Ha pecypchl IPeCHbIX
MOJ3eMHBIX BOJ| IPOSIBNIAETCA B M3Me-
HEHUM TaK Ha3bIBa€MbIX €CTECTBEHHBIX
pecypcoB, oJ, KOTOPbIMY IIOHMMAEeTCsA
VIMEHHO Ta 4YacTb OOIIMX BOJHBIX pe-
CYPCOB, KOTOpasi eXXerofHo BO30OHOB-
JIIeTCA B IIpollecce TUAPOTIOrNYeCKOro
LMKIa M o0ecleurBaeT, B YaCTHOCTH,
MIOCTOSAHHBIN pacXofi MOA3EeMHBIX BOJ,
30HBI MHTEHCUMBHOIO BOLOOOMeEHa 3a
CyeT UX MMUTaHUSA aTMOC(epHbIMMU
OocajgKaMM, ITOBEPXHOCTHBIMU BOJaMU
U IepeTeKaHMA U3 CMEXHBIX BOJJOHOC-
HBIX TOPM30HTOB.

Bnuanue [ONTOBpeMEHHBIX KIMMa-
TUYeCKMX Bapualuil olleHMBaeTCs II0
U3MEHEHUIO CpPefHeMHOTOJIeTHUX U
MUHUMAabHBIX MECSAYHBIX BeINYNH
€CTeCTBEHHBIX peCcypcoB IOJ3€MHBIX
BOJ 3a 30-71eTHUIL U 60J1ee IINTETbHBIN
nepuof, KOTOPBIl paccMaTpUBAETCs
KaK penpe3eHTaTUBHbIA. [Ipy aTOM Me-

T DKAMANOB ®POJIOBA KWPEEBA TENErUHA
( o ;, Poanbp MamngoBsuny Haranbs JleonnpoBHa Mapus bopucoBHa Anna AHapeeBHa
[IOKTOP reosioro-MiHe- [IOKTOP reorpacpnyeckix KaHauaar reorpacu- MNZILLINA Hay4HbIiA
' DAOrAYECKMX HayK, 3aB. HayK, npocbeccop kadeapb! HEeCKIX HayK, UHXEHEP COTPYAHNK
naboparopueit MHcTUTyTa ruaponorum cywm Mry Kacbeqpb! rvaponorin AHCTUTYTa BOAHBIX

eyl Mry
nm. M.B. JTomoHocoBa.

BOAIHbIX NP06nem PAH. M. M.B. JlomoHocoBa. npo6nem PAH.

i3k
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TOJ, OLIEHKV €CTeCTBEHHBIX PECypPCOB C
IOMOIIBIO pacyIeHeHMs rupporpada
PeKM MOMy4YM MMUPOKOE PacIpoCTpa-
HeHJe B NPaKTUKe BBUAY IPOCTOTHI,
9KOHOMUYECKOl 9 deKkTuBHOCT U
ymoOcTBa HaJEXHBIX pPacueToB JyIs
MOOBIX IUIOLIAfeil: afMUHMUCTPATUB-
HBIX, TUJJPOT€0/IOTNYEeCKIX PallOHOB U
PeYHBIX 6acceiiHOB.

B xauecTBe OCHOBHOJ XapaKTepuc-
TUKY €CTECTBEHHBIX PeCypCOB IIOJ3EM-
HBIX BOJI U TIO[3€MHOI COCTaBJISIOIIEN
Pe4YHOTO CTOKAa HMPUHATHI CpefHEeMHO-
TO/IeTHUE TONOBble BEIUYMHBI IOJ-
3eMHOTO CTOKa. B pafie crydaeB Takke
VICIIO/Ib3YIOTCS: @) CPeJHEMHOTOJIETHYE
3Ha4YeHM: NOfI3€MHOIO CTOKa 3a Iepu-
oIbl MeXeHu; 0) cpemHye BeTUUNMHBI
MOJ3€MHOT0 CTOKa 32 IepPUOAbI 3UM-
Hell U JIeTHell MeXXeH! 3a KOHKpeTHbIe
TOJIbI; B) BEIMYMHBI IIOI3EMHOTO U MM-
HUMaJIbHOTO MeCAYHOI'O CTOKa pa3HOl
00eCIIeYeHHOCTY; T) TOJJOBBIE VI Ce30H-
Hble BeIMYMHBI IOA3€MHOTO CTOKa 3a
KOHKpeTHbIe Tofbl. [Ipy permoHanbHbIX
UCCTIEIOBAaHMAX BEMYMHY eCTeCTBEH-
HBIX PeCypcoB NOA3eMHbBIX BOJ, MOXKHO
IpPUPaBHATb BeIMYMHE IIOJ3€MHOTO
CTOKa, KOIfja UCIIapeHNeM C IIOBEPXHO-
CTU TPYHTOBBIX BOJ] MOXKHO IIpeHeOpeydb
WM OLEHUTHb €r0 3HaueHMe OTAE/IbHO.
IIpu sTOM momylleHMM faHHBIE O IMOJ-
36MHOM CTOKe HIMPOKO JICIIONb3YIOTCSA
IJid peruoHa/lbHOM XapaKTepUCTUKU
€CTECTBEHHBIX PpeCypCOB MOJ3eMHBIX
BOJI, 0OCOOEHHO Il TEPPUTOPUIL C Iy-
MUJIHBIM MM O/IM3KMM €My KJIVIMaTOM.

B BogHOM pexxume pek Poccyn o6br4-
HO BbIpa’KeHbI IBa Ma/IOBOJIHBIX C€30Ha:
JIeTHe-OCEeHHUI 1 3VIMHUII (B pailoHax
C BECEHHUM II0JIOBOZIbEM), OCEHHMII 1
3UMHUI (B paifoHaX C BeCEHHe-TIeTHUM
HO/IOBOAbeM ¥ maBopkamu). I1pu aTom
nepuopibl HeOOJbIINX PACXOOB BOJBI
MeHee 10 CyTOK He pacCMaTpUBAIOTCA B
KadecTBe MeXeHHbIX. C gpyToit cTopo-
HBI, B MEXEHHBII1 IIepyof;, MOTyT OBITH
BK/TIOUEHBI NABOZIKM C 00beMOM CTOKa
Kaxporo m3 Hux go 10-15% o6beMa
CTOKa 3a IpPEAIIECTBYIOIINIA VAU TI0-
CIeyIolmMil MeXeHHbIT nepuop [1].
Kpome TOro, B 3uMHUII U N€THe-OCEH-
HUIl Me)XeHHble IepUOAbl BBIAENAETCA
30-gHEBHBIN MHTEPBAI BPEMEHU C HaM-

MEHDBIIVMY 3HAYEeHNAMY CTOKA — IIepMOoJ] MMHMMA/IbHOTO
CTOKa, KOIJja PeKM MUTAIOTCs UMb II0f3eMHbIMI BOfIa-
mu. [Ipofo/mKuTeIbHOCTD Iepyofia MMHMMAIBHOTO CTO-
Ka KaK II0Ka3aTe/ld PecypcoB NMOA3eMHbIX BOJ, 3aBMCUT
OT YCTOMYMBOCTU MEXEHU: 3MMOJM OHa OIpefenaercs
HIPOJO/DKUTENbHOCTBIO TIE€PUOJA C OTPULIATEIbHBIMU
TeMIlepaTypaMy BO3[lyXa, IPY KOTOPBIX IIPEKpaIlaeTCs
IIOBEPXHOCTHBIN CTOK, a B JIETHE-OCEHHUII CE30H 3aBU-
CUT OT KO/IMYECTBA ¥ MHTEHCUBHOCTU IIE€PUOANYECKIX
0CaJIKOB, CIIOCOOHBIX BBI3BAaTb BBICOKME IABOAKM. Xa-
PaKTepUCTUKY MEKEHHOTO 1 0COOEHHO MUHVMMAIbHOTO
CTOKa MMEIOT IPUHLUMINATIbHOE 3HaYeHNe [T OLeHKU
TUMMUTHPYIOLIMX 3HaueHMII BOJHBIX PeCcypcoB, KOIZa
peasbHO BO3HMKAET Ie(UIUT PeCyPCOB /ISt pa3/IN4HBIX
Lesieil UCronb3oBanud. g cesepHoil nonosuHsl EYP
JIMMUTHUPYIOLINII CE30H ¢ BO3MOXHBIM Je(UINTOM BO-
JIHBIX PeCypcOB OOBIYHO CBA3aH C 3UMHUM IEPUOTOM,
KOIZla BEIMYMHA CTOKAa peK cocTasisAeT Bcero 10-50 %
JIETHe-OCEHHETo cToKa. [lna rora EYP mmMutupyrommin
Ce30H OOBIYHO CBfI3aH C JIETHE-OCEHHUMM MeCSALAMI,
KOITla CTOK peK B 1, 5-2 pasa MeHblIe, 4YeM 3a 3VMHUI
nepuog [1].

I[Ipy BBIIIOTTHEHUM JJAHHBIX MCCIENOBaHWII BHIOOD Ie-
pHofa OCpeHEHN MeXKEHHBIX PAaCXOJOB /I PA3/IMYHbIX
pernonos EYP npoBopuiics He TONBKO C yY4ETOM PaccMo-
TPEHHBIX BBIIlIe PETMOHAIBHBIX 0000IEHNIT, HO IPeX/e
BCET0 Ha OCHOBE T'eHeTHYEeCKOT0 pacy/ieHeH!A TUporpa-
¢doB pek no meroayke B.J. Kynennna [4]. B pesynbrate
CIIela/IbHbIX MCCTIeOBAHNII OIIpefie/leHbl ONTYMA/IbHbIE
HepUOMIbI OCPEIHEHNA IS pacyeTa MeKEHHOTO (IIofi3eM-
Horo) croka. CoBpeMeHHbIe KOMIIbIOTePHbIE TeXHOTIOTUN
MO3BO/IIIOT aBTOMATU3MPOBATh pellleHNe NaHHON 3afa-
4yy. Bece pacyeTbl NMpoBOAMINCH [JIA ITUAPOJIOTMYECKOTO
roga (1.XI-31.X). IIpocTpaHCTBEHHOE pacmpefeneHue
MUHMMA/IbHOTO CTOKa XapaKTepyu3yeT B OCHOBHOM U3-
MEHYMBOCTb 30-JHEBHOTO MMHMMAJIBHOTO PAaCcXOfja BOMbI
80%-Hoit 06eCrIeYeHHOCTH 151 CPEIHIX PeK C IIOIa/is-
M1 Booc6opoB 6omee 5000 km? [1].

C NoMOILbI0 CTATUCTUYECKUX METOfIOB MOXKHO Olie-
HUTb 3aKOHOMEpPHbIe MI3MEHEHNsA B XapaKTepe MHOIO-
JIETHUX KOJIeOQHWIT 9/1eMeHTa TU/POIOTMYeCKOT0 LIMKIIa
C OIpefe/IeHHON CTeleHblo focToBepHOCTH. Hanbornee
Hafle)KHasg KOJIMYeCTBEHHAs OlleHKA IPOMCLIefLINX U
OXXMJIaeMBIX M3MEHEHMII MOXET OBbITh MOTy4YeHa B TOM
ciydae, KOIfia B3aMOJeiiCTBIE ONpeeAoIX PeXIM
3TOrO 3/IeMeHTa BefyLIMX IPUPONHBIX U aHTPOIOTreH-
HBIX (PaKTOPOB JOCTATOYHO XOPOLIO U3Y4EHO.

TaxuM 06pa3oM, KOMMYECTBEHHOE OIpefie/ieHNe Ha-
6/11071aeMOT0 VIV OXKMIAeMOTO M3MEHEHVS TMpoMe-
TEOPOJIOTMYECKNX XapaKTepUCTUK (BeIMYNMH, Iapa-
MeTpOB) TpeOyeT OLIEHKM ero HEOIpPENe/IeHHOCTU U
YCTAaHOBJIEHMs IPUYMH M3MEHEHNA: PasloXeHMe W3-
MeHEHMs Ha COCTaB/IA0IINeE, CBA3aHHbIE C elicTBIEM
pasHbIX HaKTOpPOB.
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Bopuble pecypchl 6acceiina p. Oxu

[Tpobnema obecredeHnss BOFHBIMU PecypcaMy OCO-
O0€HHO OCTPO CTOUT B HACENEHHBIX 1M IPOMBILIIEHHO
pasBuTHIX permoHax nenrpa EYP, xk kotopomy oTHOCHUT-
cs1 6acceiis p. Oxu. B npenenax 6acceifHa 4acCTUYHO WM
HOJIHOCTBIO PacIoioKeHsl 14 cyobexToB PO, psag kpym-
HBIX TOPOJIOB ¥ IPOMBIIIJIEHHBIX LIEHTPOB.

PeuHoi1 cTok B 6acceitHe OKM IIPaKTUYECKU He pery-
JIMPYeTCA MCKYCCTBEHHBIMU COOPYXEHMAMU M MOXKET
CUMTATBCA YCIOBHO €CTECTBEHHBIM. VIcKmodeHme co-
CTaBJIAeT ULIb 6acceitH p. MockBbl ¢ 1213 mericTByIO-
IIVIMY BOIOXPaHWININAMY U NIpyfaMu. s nmpocTpan-
CTBEHHO-BPEMEHHOTO aHaIM3a M OLEHKM V3MEHEHU:
PecypcoB HOfI3eMHBIX BOJL B IaHHOII paboTe MCIO/Ib30-
BAJIVICD JaHHBIE TI0 34 oCcTaM. 3aMBIKAIOIVIM CTBOPOM,
OTPKAIOIIMM CYMMAapHBIl CTOK OacceliHa, CIy>KUT
noct I. [op6aros ¢ miomazgeo Bogocbopa 244 Thic. KM?.

B 6acceitne Okn Habmopaercss obliee yBelndeHMe
BOJHOCTH 32 NIePYOJ; MTHCTPYMEHTA/IbHBIX HAOTIONEeHWIL.
Tak, KomebaHMsI CpeHErOJOBBIX pacxofoB Boxbl OKu
BT Fop6aTOB B 1930-x rtr XX B. coctaBruvm 1000-1200,
Torga Kak B 2000-x IT. — gocturamy yxe 1300-1400 m*/c.
Cpennee yBemmdeHe pacxofioB Bofbl 3a 1930-2010 rr. ipu
aNIpOKCUMALY MHOTOIETHUX KOJeOaHMII JIMHEeTHBIM
TpeHpgoM cocrapysieT 40 m*/c 3a 10 ner. TeHgeHUMs K
YBENMYEHNIO ITOJ3€MHON COCTaB/IAKOLIEN BOGHBIX pe-
CYPCOB IIPOABJIAETCA B ellje OOJbLIEN CTENEeHN: OKOJIO
2,2 xm*/10 et 3a mepnox1930-2010 rr. (puc. 1).

Ha crnakeHHBIX rpadyKaXx MHOTOJIETHMX KO/IeOaHMII
KaK OOIIMX BOJHBIX PECypcOB, TaK ¥ IOfI3€MHOI CO-
CTaBJIAIOLIEN CTOKA BBIAB/IAETCA XapaKTep UMK/INIHOCTH
3TUX HPOLECCOB IpY OO0LIell TEeHAEHIMM K VX YBelude-
HMIO, T. €. IPOC/IeXMBACTCS YepefjoBaHle (a3 MOBbIIICH-
HOJl ¥ HOHVDKEHHON BORHOCTU. IIpomo/nKuTenbHOCTD
HOJTHOTO LIMK/Ia KOJeOaHWil COCTaB/seT IpuMepHO 30
JIET, YTO COOTBETCTBYET PENPE3CHTATMBHON IJIMHE psfia
TUIPOJIOTO-K/IMMATUYEeCKMX XapaKTepUCTUK. AHalorny-
HbIil XapaKTep KoleOaHWil IPOC/IeKNBACTCA I pecyp-
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COB IOJ]3¢MHBIX BOJi B Hanbosee KPUTH-
YEeCKMIT JIMMUTUPYIOIIMIT MeCALl KaK B
TeyeHme yeTHe-oceHHero (VI-X), tak u
sumHero (XI-IIT) nepuopos. [l oneH-
KI BKJIaJla [IOBEPXHOCTHOM U ITOJI3EMHON
COCTaBJIAIONIENl B CYMMAapHBII PeYyHOIl
CTOK LIVMPOKO UCHOTIB3YeTCcst Koo uiy-
€HT eCTeCTBEHHOI1 3apery/TMpPOBaHHOCTI
cToKa (@), peACTaB/IAINIT OO0 OT-
HOIIIeHNe 06a3VICHOTO CTOKa K CYMMapHO-
My TOJOBOMY CTOKYy peKu. VI3MeHeHus
K03(¢duIMeHTa eCTeCTBEHHOIT 3apery-
MMpOBaHHOCTU B GaccertHe OKM sIpKO
OTPaXXAIOT YBe/IN4eHMe POy 6a3nuCHO-
TO CTOKa B CyMMapHOM TOJIOBOM CTOKe.
3a nepuog ¢ 1930 no 2010 r. aTOT IO-
Kasareslb BO3pOC IIPUMEPHO B 1.5 pasa.
CBs3b k03¢ uIMeHTa eCTeCTBEHHO
3apery/IMpoOBaHHOCTY CTOKa C JOJIeit
HIOfI3¢MHOTO CTOKa B CYMMapHOM ped-
HOM CTOKE HOCUT OYeHb TeCHBI Xa-
pakTep, KO03(pQPUUUEHT KOppesaun
O/IM30K K eqVHNLIE.

VBenmnueHne MOO3eMHOTO NMTAHNUA
peK TOATBEPXKAAETCS [JAaHHBIMM Hal-
JIIOJEH I Ha BOLHO-0a/TaHCOBBIX CTaH-
msax (BBC), B Tom umcre, u Ha Ilopm-
mockoBHOI BBC, pacnonoxenHoit B
OxckoMm 6accernne. ITo ganapim I[TH,
Ha OOJbIIMHCTBE BOJHO-6aTaHCOBBIX
CTAHLIMII POCT YPOBHS T'PYHTOBBIX BOJ
B cpepHeM cocTtaBysieT 50-130 cm [2].
[Ipn 3TOM YyBenM4eHME YBJIAXKHEH-
HOCTM IIPOUCXOAMT Ha (poHe Cylle-
CTBEHHOI'O IIOTEIIEHUA 3UMHEI0 W
BECEHHEr0 CE30HOB, YTO IPUBOAMUT K
CHIDKEHMIO TIPOMEpP3aHNs MOYBbI, YBe-
IMYEHUI0 BJIQXKHOCTU 30HBI adpariun
¥ COOTBETCTBYIOLIEMY IIOBBILICHNIO

Puc. 1. MHozonemnue xonebanus 06uyux 600Hvix pecypcos (a) u pecypcos nodzemmvix 600 (6) 6 b6acceiine Oku (p. Oxa - 2. Iop6amos):
1 - cpedHuii 20008011 U MeHceHHDBIIL PACX00 B00bL; 2 — CanaNeHHbIe KONEOAHUS cpedHez0 20008020 U MeNeHHO20 PAcX0008 600bL NPu
11-nemmem ocpeoreruu; 3 - TUHeTiHbI MPeHO cpedHez0 20008020 U MEHEHHO20 PACX0008 8000
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abCOMIOTHOI ¥ Yie/IbHOI BeMNYNH V-
TaHNA IIOA3€MHbBIX BOJI U X €CTECTBEH-
HBIX PECypCOB.

I nomrydeHus pacyeTHBIX XapaKTe-
PUCTUK CTOKA C Y4eTOM BIIVSHNA COBpe-
MEHHBIX BapMaluil KIMMaTa UCTIONb3Y-
€TCSI OTHOCUTE/NBHO IIPOCTOI IIOAXOF
K BBIOOPY pacyeTHOTrO IIepHOfa, OCHO-
BaHHBI/I Ha IIOCTPOEHMUM PA3HOCTHBIX
MHTETPAJIbHBIX KPUBBIX CTOKOBBIX Xa-
pakrepuctuk. [Toqo6HBIT aHAIN3 MHO-
rojieTHUX KojebaHmil CToKa B 6acceliHe
OKM TO3BOMMJI OIIpEfeNUTb IIeperioM-
HBIII TOJ C YCTOMYMBBIM YBeIMYEHIEM
pacxonoB Bogsl ¢ 1978 . 910 0cobeHHO
XapaKTepHO I IIOCTOB, PACIIOIOXKeH-
HBIX B CpefHeM U HIDKHEM TeYeHUMU
camoii OKM ¥ B 3aMBIKAIOIINX CTBOpAaxX
Hanboree KPyIHBIX ee IIPUTOKOB, I7ie
HOZ{OOHBIT POCT CTOKA CTATUCTUYECKN
mocroBepeH. Eciu m1st 06111ero peqHoro
U TIOA3eMHOTO CTOKA B KadecTBe Iepe-
JIOMHOTO TOJla MO>XHO BBIIENUTb 1976—
1977 rr., TO MMHMMAIbHBIN MECSIYHBIN
JIeTHMII CTOK HAa4MHAET BO3PACTATh yKe
¢ 1975 ., a k09 HULMEHT eCTeCTBEHHOII
3aperyMpoBaHHOCTY CTOKa — ¢ 1970 1.

CyMMapHble BOJHbBIE PeCypChbl 3aKO-
HOMEpHO CHIDKAIOTCA C CeBepo-3amaja
Ha IOTO-BOCTOK. B BepxHeM TedeHun
Oxu (pmo r. Kamyra) oHm cocraBisior
6-7 n/(cexm?), Haubonpiune sHayeHus
(7-9 n/(cexm?)) HaOMIOAAIOTCS B CEBEP-
HOJI U CeBEPO-3allaZfHOI YaCTAX perno-
Ha — B bOacceitHax pp. Mocksbl, Hepmn,
Knaspmbl.  [IpaBoOepexHble MPUTOKA
HIDKHeTo TedeHMst OKU  OT/IMYAIOTCS
Hanboiee HUSKUMY 3HAYEHNAMU MOJY-
711 BOGHBIX PECYPCOB — 4-5, CHI)KAsACh B
6acceitre LTHbI 10 3-4 1/(cexm?). Vsme-
HeHMs OOIIVX BOJHBIX PeCypcoB B 6ac-
ceiiHe Korme6oTcs B ipepenax 20-30 %,
IIpUYeM MMEIT KaK IOJIOXUTENbHBIM,
TaK ¥ OTPULATENbHBIN 3HAK (puc. 2).

CoBeplIeHHO MHasA KapTHHA HaOmo-
IHaeTcss B MHOTOJIETHUMX KOIeOaHMAX
pecypcoB IOJ3eMHBIX BOf], XapaKTepu-
3yeMbIX CPeJHMMM MeXEHHBIMU pac-
xomamu Bogbl. Hanbosee MHTEHCUBHBIIT
POCT eCTeCTBEHHBIX pPecypcoB HOf3eM-
HBIX BoT (B 2 pasa u 6oree) HabmoaeT-
51 Ha TIpaBoOepe)Xbe HIDKHETO TeYeHNs
Oxwn, B 6accertHax pex Moxkua u I1Ha.

BECTHMK P dH

Puc. 2. Cymmapnuvie 800HbLe pecypcot baccetina Oxu (ocpedHeHHble 3a nepuoo
1978-2010 ee., cnesa) u ux usmenenue (%) no omuouieHuo Kk nepuooy
1946-1977 ee.

Pacnipenenenue pecypcos nogszeMHbIX Bogj B OKCKOM
OacceilHe HOCUT HepaBHOMEpPHbBINI Xapakrep. OpgHaKo
KOjIe6aHMs pecypcoB NOI3EMHBIX BOJ, 11O IIOIA/IV BO-
Docbopa HOCSAT CUHXPOHHBIN XapaKTep, YTO TOBOPUT O
TOM, YTO JaXe Ha Ma/blX pPeKaX, CTOK KOTOPBIX 4acTO
OTpa)KaeT UCKIIOUYUTENTbHO MHAVBUAYaIbHbIE YCIOBUSA
Ka)X/I0T0 BOf0c60pa, CKa3anoch obliiee yBeIndeHme yB-
JTAKHEHHOCTY, NPUBOJAILee K YBEIMUEHUIO PecypcoB
mof3eMHbIX BoOf. Hamboree BbICOKME 3HAUYeHUs BOJ-
HBIX pecypcoB (6-8 11/(cekM?)) CBOICTBEHHBI OacceiiHy
p- Mocksa, HusoBbsim Oku (ot r. Kacumos fo r. Topba-
TOB) ¥ HIDKHeMY TedeHMio p. Kinsaspma. Haumenbummn
pecypcaMu IOI3eMHBIX BOJ, 00JajjaeT I0ro-BOCTOYHAs
4acTb GacceilHa, HO Ha y4acTKe C MUHVMMATbHBIMU MO-
AY/SIMU IIOI3EMHOTO CTOKAa HaOJIofaeTcsl MX Haubob-
1mee yBemdenue, o 100 % (puc. 3). CoBpeMeHHBII pOCT
pecypcoB IOA3EMHBIX BOJ, MPOMCXOAUT KaK BO BpeMs
JIETHEI, TaK U suMHel MexxeHn. O61acTb HaMOOIbIINX 13-
MEHEHUI 9TVX XapaKTePUCTUK TAIOKe KaK U 7L peCypcoB
MOfI3eMHBIX BOJ, B LIEJIOM JIOKa/IM3YyeTCs B F0rO-BOCTOYHOI
YJacTy OacceitHa, Tjie TIPUPOCT MUHVMMAIBHBIX MECSYHBIX
Mopyrneit croka gocturaet 100 %.

VckmiounTenbHO BaXKHBIM TIPECTAB/ISAETCS 3HAaUEHUe
PecypcoB IOA3eMHBIX BOJ B Hayuboree KpUTUYECKMIL,
mumuTupyrowmmii Mecan. [Ina 80 % pexk HayMeHbIIMe Me-
CSTYHBIE 3HAYEHNS CTOKA HAOMIONAIOTCS B JIETHUI TIEPUOI.
OpHako 6onee 11e1ecO06pa3HO paccMaTPUBATh 3UMHUIA
U JIeTHUI TIepronbl B oTaenbHoCcT. Hambomnee Bbicokie

Puc. 3. Cospemennvie ecrmecmseHHbie pecypco no03emHbix 600 baccetina Oxu (oc-
pednentvie 3a nepuod 1978-2010 ze., criesa) u ux usmererue (%) no OMHoOUEHUIO K
nepuody 1946-1977 2z. (cnpasa)
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3Ha4YeHMsI MOJY/IA IIOJI3€MHOTO CTOKa 5-7 71/(ceKM?) Hab-
TIOfIAIOTCA B CpeffHeM 1 HIDKHeM TedeHyry OK, a Takoke
Ha IIPUTOKAX CeBEPHOIT YacTy Bofgocbopa. ObmacTb Ham-
MEHDBIINX 3HAYEeHUII JTOKAIN3YeTCA B IOT0-BOCTOYHON
9acTy BOZOCOOpA, Ife B KPUTUIECKIUE MECSIbI MORY/Ib
HOZI3eMHOTO CTOKA CHIDKaeTcs 10 2 1/(CeKM?) M MeHee.
VI3MeHYMBOCTb MMHMMAJIbHBIX MECSYHBIX 3HAUeHMII
PecypcoB IOA3eMHBIX BOJ VMMeeT IpPOCTPaHCTBEHHOE
pacripefiesieHue, aHAJIOIMYHOE pecypcaM IOA3eMHBIX
Bof, B LesoM. CHHXpOHHOCTb M3MEHEHUs 3VMIMHUX U
JIeTHe-OCEHHUX PeCypcoB IOI3EMHBIX BOJ, MOXET OBbITb
TaKKe IIOKa3aHa C IIOMOIIbI0 TpadUKOB CBA3M ITUX
ABYX BEeIMYMH. 3aBUCUMOCTH TAKOTO poja MpeAcTaBIs-
10T c000J1 MHeIHble YpaBHEHN, ¢ KoadduiyeHTaMn
Koppenauuu go 0,8.

Jlons mop3eMHOro CTOKa B CyMMapHOM CTOKe OacceiiHa
Oxu mensercs ot 0,3 o 0,7, cocTaBnsAA B CPeSHEM OKO-
7m0 0,5-0,6. VIsMeHeHMe 3TOTO COOTHOIIEHMS HAIIATHO
WITIOCTPUPYET BCE BO3PACTAIOIIYIO PO/Ib €CTeCTBEHHBIX
PecypcoB MOA3eMHOIO CTOKa B CYMMapHBIX BOJHBIX pe-
cypcax pernona. CooTHOLIeHNe TOA3eMHOI 1 II0BepX-
HOCTHOJ COCTABJIAIOLIEN CTOKA, TPAAMLIMOHHO CUMTAaB-
meeca <1 pna pek EYP, BospacTaeT mpakTudecku B 3
pasa 3a IepuoJ MHCTPYMEHTa/IbHbIX HAO/MIOeHNMIL.

CorylacHO BBIIIO/IHEHHBIM pacueTaM COBpEeMEHHbIE
CyMMapHble BOJHbIe pecypchl B 6acceitHe OKu cocTaB-
nsiot 43,1 km®/ron u Bo3pociu 3a 1976-2010 rT. B cpep-
HeM Ha 18 %. [Tpu atom 29,4 xm*/rop (okomo 70 %) co-
CTaBJIAIOT PeCypchl MOA3EMHBIX BOK (mabz. 1).

ITpoBeneHHDIN CTATUCTIYECKUIT aHAJIN3 BBIABIJI CYILe-
CTBOBaHNe HEOTHOPOIHOCTY B MHOTOJIETHUX KOIeOaHM-
AX CTOKA 110 BCeM MCCIelyeMbIM XapaKTepUCTUKAM (KpU-
tepuit CTbIOIEHTa), a TaloKe CHIDKEHVE VISMEHYVBOCTU
MUHVMa/TbHOTO MECAYHOTO 3MIMHETO ¥ JIETHETO CTOKA.

Bogubie pecypcoi 6acceitHa p. [lon

Bacceiis p. [loH - BTopoit o momaau 6acceritn Ha EB-
pomnetickoit yactu repputopun Poccurickoit @enepanyn
(422000 xm?). OpgHako 10 061IEMy 00BEMY BOSHBIX pe-
CYPCOB OH 3aHMMaeT uiIb AToe Mecto B EUP, ycrymasn
Borre, ITeuope, CeBepHoit [IBune u Hepe. O6bem peu-
HOro CTOKa B 6acceithe JloHa olnleHuBaeTcsa B 26,8 km®/
rofl, MOLy/Ib CPEHETOIOBOTO CTOKAa COCTAaB/IsIET OKOJIO
2 n/(c-xkm?).

B xauecTBe OCHOBHOT'O METOJia OLIEHKU BOJHBIX pe-
CypcOB IIOBEPXHOCTHBIX U IOfI3€MHbBIX BOJ, CTTYXKUT 3M-
MUPUKO-CTATUCTUYECKAasT 00paboTKa pANOB TONOBOTO
U MEXEHHOTO CTOKA, IOJY4YEHHBIX IyTeM M3MepPeHMUs
pacxofoB U ypOBHeN BOAbI Ha TUAPOIOTUIECKMX CTaH-
IuAX U mocrtax. B Oaccerine JIoHa MO COCTOSHMIO Ha
2010 r. dyHKIMOHUPYET 84 I'MAPONTOrNIECKMX ITOCTA C
HaOIIOMEeHNsAMY 3a CTOKOM BOJBI, T.e. OKOIo 80% ruj-
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POMETPUYECKOII CeTU OTHOCUTENTbHO
epuoja ee MaKCMMaIbHOTO Pa3BUTHUS
K HacTOSAIEMy BpeMeHM YTpaueHo.
B cBs3M ¢ MaccoBBIM COKpallleHUeM
TUAPOMETPUYECKOI CeTH, B HACTOsIIIEE
BpeMs Bce 0oj1ee aKTya/IbHBIMU CTaHO-
BATCS pacueTHble METOIVKIU OLIeHKU U
IIPOTHO3a PeCypPCOB IOBEPXHOCTHBIX U
IIO/I3€MHBIX BO[I.

ITo anamoruu ¢ 6acceitnom Oxu s
BbIfIe/IEHNSI PeTIPe3eHTaTUBHOTO TIepu-
Ofla COBpeMeHHBbIX M3MeHEeHMIT CTOKa
U BOJHBIX PeCypcOB MCIO/Ib30Banach
METOfIMKa MOCTPOEHUsI Pa3HOCTHBIX
MHTErpanbHBIX KPUBBIX CTOKA peK Hac-
ceitHa J[oHa, IO KOTOPBIM MJIsT K&XKIOI
M3y4aeMOoll XapaKTepUCTUKY BbIE/LICS
mepenoMHbI Tofl. LIMKIMYHOCTD MHO-
TONIETHUX KONeOaHMII OOIIMX BOJHBIX
pecypcoB B OacceriHe JIoHa mpociexu-
BaeTcsi IOBO/IBHO cmabo. B kavecTse pac-
YeTHOTO IIepuofia /IS IOJyYeHUs CO-
BPEMEHHBIX OIIEHOK BOJHBIX PeCypcOB
6accertna [fona BeiOpan mepuop 1978-
2010 rr., 4TO ympoujaeT CpaBHEHUE C
coceguumu Bomocbopamu (Oxu, Bor-
I'M), a TAaK)Ke OXBATBIBAET [BA IIOTHBIX
MOC/IENHUX LIMK/IA KOMeOaHmil BOJHO-
cu. VIMEHHO O 3TOTO PacYeTHOTO
mepuofa MOCTPOEHbI HUKe TMPUBETEH-
Hble KapThl BOJHBIX PeCYPCOB PeK U UX
U3MEHEHUIA.

B 1jerom o6uivie BogHbIe pecypcsl 3a
1978-2010 rr. B 6acceiine [loHa mnsme-
HAITCA oT 5,3 n1/(c-km?) (BepxHee Te-
gyenne [lona — p. Kpacusasa Meua) o
0,6 11/(c-kM?) 1 1eBOOEPEeKHBIX IIPK-
TOKOB LIMM/ISTHCKOTO BOOXpaHMINIIA
1 Hu30BbeB JJloHa. OTHOCUTENBHO TO-
HYDKEHHBIMY MOJY/LIMM CTOKa oO/maja-
€T BOCTOYHas 4acThb JJoHCKOro acceii-
Ha: GacceitHpl MenBenuibl, bysyryka
u Vinosnu. 3aech gaxke B CaMOM Bepx-
HeM Te4YeHUV MOJY/IN CPeJHEr0fJ0BOTO
CTOKa He MpeBbIAT 2-2,5 1/(c-KM?),
coctaBsis B cpegHeM 1-1,5 n/(c-km?).
O6macTh HaMMEHBIINX 3HAYEHUI BOJI-
HBIX PeCcypcoB Jyig Bcero OacceiiHa
Jona nokanusyercsa Bokpyr lumnsanc-
KOTO BOJOXPaHWININA, 3[ech U3-3a
6O0/IbIIIOTO BIUSHUS VPPUTALMOHHBIX
CUCTEM M TOBBIIIEHHOTO WCHapeHMus,
MOJLY/IV CPETHETOfI0OBOTO CTOKA He TIpe-
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Tabnuua 1. Boonvie pecypcot (W) 6 6acceiine Oxu u ux usmenenue (C ) 3a 1946-2010 ze. (p. Oxa - 2. Iop6amos)

W, MEcAUHbIN, KM/roa

lMokasatenb w
1946-1977 CpepHee 36,5 20,2 14,5 16,6 0,62
C, 0,22 0,21 0,24 0,23 0,12
1978-2010 CpeaHee 43,1 29,4 24,3 23,8 0,74
C, 0,18 0,15 0,21 0,18 0,09
N3meHeHue, % 18 46 67 43 18
F-kputepuit duwepa 0,97 1,10 2,20 1,29 0,70
t-kputepuit CTbiofieHTa -3,54 -9,02 -9,30 -7,46 -6,79

Bpiator 0,5-1 11/(cxkm?) (puc. 4). O6b-
eM BOJHBIX PeCypcoB (CpefHEerofoBoro
croka) p. [loH 3a nepuop HabIOREHWI
B IIOC/IE[HIE TONbI IIOCTETIEHHO CHIDKA-
erca. Tak, 1o oneHkam 1987 r. o6mme
BOJIHBIE PeCypchbl 6acceiiHa COCTABIAIN
28,1, mo ouenkam go 2005 r. — 26,8, 1o
BBIIIOJTHEHHBIM pacyeTaM 00beM CTOKa
B CTBOpe CT. Pazfopckas no oreHkam Ha
2010 . cocrasnsger 22,1 km® B rom. W3-
MeHeHMs1 OOLIMX BOLHBIX PEeCypCoB B
JloHckoM OacceiiHe HOCAT CMabOBBIpA-
JKEHHBII XapaKTep: CTOK COKpalllaeTcs
K HIDKHeMy TedeHmIo [lona (puc. 4). [l
onpefiefieHNa 3HAYMMOCTM M JIOCTO-
BEpHOCTM HAIIpPaB/I€HHBIX M3MEHEHUIt
MHOTOJIETHUX KO/iebaHMiI CTOKa IC-
[I0/Ib30BA/INCh PA3NUYHbIe CTaTUCTU-
yecKye KpUTepUn.

OlieHKa BeTMYMHBI CPEeIHEr0 MeXeH-
HOTO Pacxofja CTAHOBUTCS AKTYa/IbHOIA
IJid TepeolleHKU pecypcoB IOA3eM-
HBIX BOJl Ha COBpeMEHHOM 3Tame. 3a
CpeHMII MEXEHHBIN CTOK B JIoHCKOM
6acceliHe IPUHATHI OCPEIHEHHbIE Pac-
xoab! Bogbl 3a XII-1I u VII-IX mecaiisbr.
VcxmrounTenbHO Ba)KHBIM IIpeCTaB-
JISIeTCA TaK>Ke 3HaYeHVe MUHUMAJIbHO-
IO MECSYHOIo CTOKa 3a suMH© (XI-
II) u netHe-ocennono (VII-X) MexeHb,
oTpa’karolllee 3HaUeHNe PeCcypCcoB MOf-
3eMHBIX BOJ] B Hanbosee KpUTHIeCKue
MVMUTUPYIOIIME MeCALbI.

Pecypcpl mopzeMHBIX BOp, B 6ac-
ceitHe JloHa HEBEIMKU, YTO CBSI3aHO C
ero reorpaduueckuM IIOTOXKEHUEM B
30He HeJOCTaTOYHOIO YBIaKHeHUA. B
cpenHeM i GacceifHa MOZY/Ib pecyp-
COB TIOA3eMHbBIX Bom 3a 1978-2010 rr.
(p. Hon - cT. Pasmopckas) cocTaBsiOT

1,6 11/(c-xm?), Torga Kak s 6acceitHoB Bepxueit Bonry,
Kambl mannas BenumHa paBHsetcs 4-6 n/(c-xkm?) [3]. B
cpenneM Teuenun peku (p. Jou - ct. Kasanckas) B ecte-
CTBEHHBIX YC/IOBUAX (OPMUPOBAHUS CTOKA CpPEFHMI
MOJIY/Ib IIOfI3€MHBIX BOJ COCTAB/IsIeT yKe 2 j1/(c-km?). 3a-
KOHOMEPHOE yMEeHbIIIeHNe CPeJHEr0 MEe>KEHHOTO MO Y/IA
CTOKa IPOMCXOJUT C CeBepo-3amajia Ha I0ro-BOCTOK OT
2-3 (. 3amonck) o MeHee 1 11/(c-KM?) 1 BCETO HUYKHETO
teyenus JoHa (puc. 5). CpaBHeHMe IPOCTPAHCTBEHHO-
TO pacIipefie/ieHusl MOTYYeHHBIX 3HAUeHMII MeXXeHHO-
r0 CTOKA, XapaKTepM3YIIEro eCTeCTBEHHbIE Pecypchl
HOfI3eMHBIX BOJ], C MX pacIipefie/ieHueM II0 OLieHKaM
1960-1970-x rofoB IOKa3bIBaeT, YTO TPy 0OOIIIei CXO-
YKeCTV KOHGUTYpaLnit M30/IMHII MOY/IS IIPAKTUYeCK
[IOBCEMECTHO HAOIIONAETC UX COABUT B I0OIO-BOCTOYHOM
HAIIpaB/ICHNN, OTPAXAIOLINII YBeTNYEHME MEXEHHOTO
cToKa B 1,5-2 pasa. YBenuueHue CpefHEr0 MeXEHHOTO
MOJY/ISl CTOKA IPOVCXOANT KaK 3a CUeT 3MMHelt, TaK U 3a
CYeT JIEeTHEN MEXXEHI.

Hamnbomnee cunbHble M3MEHEHNS MEXKEHHOI'O CTOKA, TIe
Ppecypchl oA3eMHbIX BOfL Bospocu Ha 60-100 %, cocpe-
IOTauyMBaIOTCS B BepxoBbsix [loHa, CeBepckoro [loHIa,
Xompa u Mepsenuipl. Caboe cOKpallleHne pecypcoB
HOfI3eMHBIX BOJ| Ha0/IIOfjaeTCsl B Hambosiee 3aCyIIMBOI
o6mactu Bokpyr LlumstHckoro Bogoxpanmmia (puc. 5).

- L ————pm
o e

Puc. 4. Cymmaprvie 800Hvie pecypcot baccetina JJona (ocpednenmvie 3a 1978-2010 22.,

cnesa) u ux usmenenue (%) no omHowusenuio Kk nepuody 1946-1977 ze. (cnpasa)
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3a mocreHMe COpOK ieT B GacceriHe J[oHa IMPOM3OIIIO
OecIperieleHTHOE YBeMYEHNE PeCYpCcoB MOA3EMHBIX BOJ.
YBermueHNne MAHHON XapaKTePUCTMKM [T HEKOTOPBIX
CTBOPOB IpOM30LUIO B IBa 1 Oornee pas. Ecmu B Havarne
1960-x rogoB MOZLY/Ib TIOA3EMHOIO CTOKA MSMEHSIICA OT 2,5
1o 0,3 11/(c-xm?), coctassist B cpemreM 0,8 11/(c-km?) mist Gac-
CeilHa, TO B HACTOsIIIIee BPeMsI OH MOXKET ObITh OXapaKTepy-
30BaH /IMAa30HoM 3HadeHnit ot 4 1o 0,3 1/(c-km?), a cpef-
Hee 3HAYeHWIT I GacceitHa yBemumIoch o 1,5 n1/(c-km?).
Joisa mon3eMHOro NUTaHUA B CYMMAapHOM PeYHOM CTOKe
LISl COBPEMEHHOTO TIePUOfa sl YaCTHBIX BOJOCOOPOB CO-
CTaBJIAET B CPENHEM IJLA 6acceitna 0,4-0,5, a L1 3aMbIKaO-
IIIX CTBOPOB B pe3y/bTaTe KyMy/LATUBHOTO 3¢ dekra oHa
yBemrauBaercsa 5o 0,6-0,7. Haubonbiuee yBem4eHue g
TIOfI3eMHOTO IIMTaHMA IPOUCXOINT B ceBepHO JacTu [JoH-
ckoro 6acceitHa (BepxoBbs [loHa, pp. Boponesx, burror, Ca-
Basa, BopoHa, BepxoBbst Xorpa n Mensenuiipi). [Togo6Hbie
V3MEHEHMs CKa3a/ich Ha Koa(uIeHTe eCTeCTBEHHOM
3aperymMpoBaHHOCTY CTOKA, KOTOPbIl B HACTOALIMIA MO-
MEHT BO3pocC B 1,5-2 pasa, focturnys sHadenns 0,7-0,8 i
6orbIIHCTBA peK JIOHCKOro 6acceitHa.

ITpocTpaHCcTBeHHOE paclpefie/ieHlie PecypcoB I03eM-
HBIX BOJ] 32 HanOojiee KPUTUIECKMIT MeCSIL| 3UMHeI 1 JIeT-
He-OCeHHell MeXXeHV HOCUT CXOIHBIN XapaKTep, yMeHbllIa-
sICh C CeBepo-3aIiajia Ha Iro-BocToK. Hamboree Bbicokue
MIHMMaJIbHbIE 3¥IMHIE 1 JIETHIE MOZLY/IV CTOKA BOJIbI Ha-
omopatorcs B 6acceiiHe Bepxuero [lona, Kpacusoit Meun
M COCTAaB/IAI0T OKOo 3 71/(c-km?). IIpy aToM neTHue pac-
xozipl B 84 % cimydaeB (43 u3 51 cTBOpa) OKa3bIBAIOTCS
MeHblle 3MHMX. Ha doHe o6111ero yBenueHns BOFHOCTI
MeXXeH VI3MEHEeHNA MMHUMAJIbHBIX MeCAYHBIX PacXooB
BOJIbI HOCAT HamboJiee sIBHBIN Xapaktep. CTaTUCTIYIeCKN
TOCTOBepHbIe M3MEHEHNA XapaKTepPUCTUK MIHMMATbHOTO
MECSAYHOIO CTOKA KaK 3a 3MMHMIA, TaK U 3a JIETHUII IIEPUOL,
(UKCUPYIOTCS I BCeX M3yIeHHBIX CTBOPOB.

O6nacTh HaubOONbIINX M3MEHEHMIT MUHMMA/IbHBIX Me-

CSIYHBIX PACXOJOB IPOAB/IAETCA B JOCTATOYHO IIMPOKOI
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10JI0Ce, IPOTAHYBIUENCA B CpenHeil
yactu Oacceitda JoHa ¢ 1oro-3amaja Ha
CEBEPO-BOCTOK.  YBEIMYEHNE
MaJIbHbIX MECAYHBIX MOJY/IEN CTOKa 3a
1978-2010 IT. 110 OTHOLIEHNIO K CpefHe-
My 3a 1946-1977 rr. myia 6onbInest yacTu
6acceitna cocrapyseT 30-60 %. B Bepx-
HeM Tedenuu JloHa (Bbiie r/m JIvucku)
M3MEHEHMEe MOJYIeil B 3MUMHUI TIEPUOL,
cocTtaBisger 50-100, B jeTHe-OCEeHHUM
- 40-60 %. CymiecTBeHHOE yBe/MYeHne
MMHVMA/IbHBIX MECAYHBIX PacXofoB
BOJIBI IIPOMICXOUT € KOoHIa 1970-X IT.).
AHanu3 NpPOCTPAHCTBEHHO-BPEMEH-
HOJ M3MEHYMBOCTY PECYPCOB MOJ3EM-
HBIX BOJ| 33 JMMUTHUPYIOIIME MeCALBI
st pek 6acceitHa J[oHA IOKas3bIBaer,
4yTO B mocnenHue 40 et HabmoOmaeTcs
VHTEHCUBHOE, CTAaTUCTUYIECKUM HOOCTO-
BEpHOE I He MMEoIllee aHAJIOTOB B IIpe-
OBIAYIIVE TONbI YBEIMYIEHNE PECYPCOB
MIOfI3EMHBIX BOJ, 3a JIMMUTHPYIOIINE
MecAIbl, XapaKTepHOe KaK I 3VIMHe-
IO, TaK U [l IeTHEe-OCEHHEro Iepuofa.

MIMHN-

Bopubie pecypcel 6acceitHa p. Ypan

Tpaucrpanmynas p. Ypan (mwromanb
Boffocbopa 236 ThIC. KM’ uiMHa 2428
KM) IIpoTeKaeT IO Tepputopyvm Poccyun
u Kasaxcrana. ['1aBHas 0cO6eHHOCTD Il
IPOJIOTMYECKOTO PeXMMa peK OacceiiHa
VYpama - upesBbIYaliHasd HepPaBHOMEP-
HOCTB CTOKA. Pe>xuM cToka 60/bIIHCTBA
PeK YpaJIbCKOro GacceiiHa XapaKTepusy-
€TCA BBICOKVM BECEHHMM IIOJIOBOLbEM
7 HU3KOM JIETHEN MEXEHDIO C PENKUMMU
HOXeBbIMM TaBoiKamut. OcHOBHOe ¢op-
MUPOBaHME CTOKA PeK Ypasia IPOVICXOIUT
B BepxHell TOPHON 4YacTyu 6acceriHa, Ifie
BBINAJiaeT OOJIBIIOE KOTIMYECTBO OCA/IKOB,
B TO BpeMsI KaK B I0XKHOJ 4acTy bacceriHa
(ITpuxacrniickoil HUSMEHHOCTH) IIPOYIC-
XOJAT ITOTEPYU CTOKA Ha MCIIApEHE Y TIPO-
cauyBaHye B PbIx/Ible OTIOXKeHs1 (70 20%).

B nacrosiee BpeMs B 6acceiiHe Ypara
mevicTByerT Oonmee 40 TMEPONIOTMYECKUX
IIOCTOB, PACIIONIO}KEHHBIX Ha TEPPUTOPUN
Openbyprekoit, Yenss6unckoit obmacTeit
n bamxoprocrana. B 1920-1930 rr. Bce
peku 6acceitHa VIMeTIV IOBBIIIEHHYIO BOJ-

HOCTb. 3aTeM j0 Hadama 1940-X IT. CTOK
PpeK ObUI ITOHIVDKeEH (B OT/E/IBHBIX CTydasnx

Puc. 5. Cospemernvle ectecmeetHbie pecypcbl n003emHuix 600 bacceiina [Jona (ocpedHenHvie 3a
1978-2010 ee., cnesa) u ux usmererue (%) no omHouieHuio k nepuody 1946-1977 ze. (cnpasa)
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B 2-3 pasa IO CPaBHEHUIO C HOPMOIL).
C 1950 r. m o cepemmubl 1980-x IT. B
6acceitHe Ypaja HaOMIOHANCS B OCHOB-
HOM IIOHVKEHHBIN CTOK pek. C Havama
1990-X IT. CTOK peK B cpefjHeM BO3pac-
Tal [l Bcex peKk TeppuTOpum pas-
MM4uA B BeIMYMHE CTOKA 32 MHOTOBO-
IHbIE ¥ Ma/IOBOIHbIE TOIbI JOCTATOUHO
cymecTBeHHblL. Ha ocHOBaHUM aHannsa
Pa3HOCTHBIX MHTErPalbHbIX KPUBbIX B
Ka4yecTBe TPaHMIIBI MEXJY ABYMs aHa-
NMU3UPYEMBIMU IE€PUOJAMU CTOKOBBIX
XapaKTepUCTHK BbIOpaH 1983 I.

Onenka M3MeHeHMA TOLOBOTO CTOKa
3a mepuop, 1984-2008 IT. 10 CpaBHEHMIO
C IpefuIeCTBYIOIMM IlepuopoM 1946-
1983 IT. IOKa3bIBAET, YTO I OOJIbILH-
CTBa peK HaOMoJaeTcs yBe/IMYeHue
TOOBOrO CTOKAa, B IIOJIOBMHE CITy4aeB
craTucTudecku 3Haummoe (puc. 6). Vc-
K/IIOYEeHMe COCTABJLAIOT BEepXOBbsA Ypaja
(r. Bepxueypanbck), p. Opb (c. Vcremec),
p. Vnex — Becesnplif, HIDKHee TedeHMeE p.
Ypa, rme ymeHbllleHVe HOPMbI TOLOBO-
IO CTOKA IIPOJOJ/DKAETCA U B HACTOsLee
Bpems. Pacripenenenue Momyns o6mmyx
BOJJHBIX PecypcoB (TOJOBOTO CTOKA) Xa-
pakTepyusyercss OOWUM yObIBaHUEM C
ceBepa Ha 0T B CBA3U C VM3MEHEHUAMMU
K/IMMATU4YecKNX (akTopoB (Temmepary-
PBI BO3[[yXa, 0CafiKoB). Moy rofoBoro
CTOKa TIO JyIMHE P. Ypasl N3MEHAITCA OT
2,8 n/(c:km?) o 1,2 y . Open6bypr u 1,.7 n/
(c:xm?) B ctBOpe . Kymym. [lo 3ambikato-
mjero ctBopa p. Ypai (r. [ypbes) goxomur
b 75% CTOKA, Hab/IIONAIOIIErOCs B C.
Kymrym. O61mye ectecTBeHHbIE PeCypChI
(TomoBOII CTOK), ITOCTYIIAOLIVE HA TePPU-
toputo 3amaHo-Kasaxcranckoi obmactu
u3 OpeHOyprckoit obmactu PO mo pycry
p. ¥pan, cocrasraoT 9,3 km’/rop. V3 ato-
IO KOJIM4eCTBa 1.4 IpUXOOUTCA Ha CTOK,
¢dopmupyrommiics B Kasaxcrane, ocranb-
Hble 7,9 kM?/ron popmupyrorcs B PO.

B kadecTBe XapaKTePUCTUKI IIOH3EM-
HOJI COCTAB/IAIOLIEN PEYHOTO CTOKA IIpy-
HAT MEXEHHBI CTOK, PACCUUTHIBAEMbIN
KaK cpefiHeMeCsIYHble PAcXOfibl BOIbI 3a
MaJIOBOJHbIE MECSALbL: CpefHIe PAcXOHbl
3a iepuoy ietHe-ocenHeit (VII-X) u sum-
Heit MesxeHn (XI-1I). B kauecTBe mmepeniom-
HOTO (IIOPOrOBOTO) rofia YL pacyeTa co-
BPEMEHHbBIX XapaKTepUCTUK MeXEHHOTO
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Yl MVHJMAJIBHOTO MECSYHOTO CTOKA BBIOpAaH TaKke
Kak 1 s rogosoro 1983 r. ITpu aTom 1A Beex pac-
YeTHBIX BOZIOCOOPOB ITOCTPOEHBI U IPOAHATU3UPO-
BaHbI Ipa¥IKy MHOTOJIETHMX KO/IeOaHWIT ME>KEHHOTO
¥ MUHVMA/IBHOTO MECSYHOTO CTOKA 33 3UMHIOI U
JIeTHe-OCEHHIOI0 MeXeHb. B mocnenHme pecstue-
TVA HAOMIONAETCA CYILIECTBEHHBI M CTATUCTIIeCKI
3HAUMMBIIl POCT MEXEHHOTO CTOKA. MVHMMa/IbHbIe
TOJIOBBIE PacXOfbl BOZbI Ha peKax B OacceiiHe Ypa-
na 00bIYHO (POPMUPYIOTCS B IIEPUOJ, C HOAOPA IO
ampertb. I1o ymae pexnt Ypan Bpemst popMIpOBaHIs
TOfIOBOTO MVHVMYMa PacXOfi0B BOJbI IOCTENIEHHO
cMemiaeTcs ¢ ¢eBpaA-Mapra (BepXoBbsl Ypaja) Ha
nekabpb (Hioke T. OpeH6ypr).

MuHuManbHble MeCSYHbIE BEIMYVHBI JIETHe-
OCEHHETO CTOKa B BEPXOBBSX P. Ypasl HAOMIONAITCA
B aBIYCTe-CEHTAOpE, B CPeIHell YacTy — B OKTAOpe;
3UMHJe MVHUMYMBI, KaK IIPaBWIO, OTMEYAIOTCS B
¢espane-mapre. Ecm pasblile cpefjHue 3Ha4eHVs
MUHUMA/IHOTO 3VIMHEr0 CTOKa Opumm B 2-3 pasa
HIDKe, YeM JIeTHEe-OCEHHET0, TO B HOC/IEHIE TOfbI
HaOmogaeTcs obparHasd TeHJeHUMs. VI3sMeHeHus
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Puc. 6. Cymmapiuvie 800Hvie pecypcut baccetina Ypana (ocpeonennvie 3a 1984-2008 zz2.—
cneea) u ux usmenerue (%) no omnouienuio k nepuody 1946-1983 ze. (cnpasa)

RO e |

[T ]

- ok ]
e o © . MNereos cross
o o e T e

=

Puc. 7. CospemenHvie ectnecmserHbvle pecypcbi no03emHbix 600 accetina Ypana (ocpeOHerHble 3a
1984-2008 ze.— cnesa) u ux usmererue (%) no omuoueruro Kk nepuody 1946-1983 ze. (cnpasa)
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MVHJMa/IbHOTO CTOKA Ha OOJIblIeil 4acTy pek OacceitHa
IPOVICXORAT CUHXPOHHO.

PacriperierieHyie MYHIMAIBHOTO MECSYHOTO 3UMHETO CTO-
Ka J1 €T0 3MEeHEeHVe B IIOC/IeIHNE IeCATIIETS TIOKa3bIBAIOT,
YTO B OT/MYME OT FOFOBOIO, MEXEHHOTO Y MUHVIMAJIBHOTO
JIETHe-OCEHHETO €ro IIOKa3aTe/y yBE/IMUIINCh Ha BCEX VIC-
C/leflyeMbIX pekax. IIpydeM 3To yBe/IueHye CoCTaB/LsieT o
100 % u 6ortee, YTO OOBSICHAETCS, IPEKJIE BCETO, KMMAaTH-
gecKMI (pakTopamit. VI3MeH4MBOCTb MIHVMMA/IBHOTO CTOKA
B MHOTOBOJHBIE 1 Ma/IOBOJIHBIE OIbI O4eHb BBICOKA: B JICTHE-
ocerHmit ntepuop, 3-30 pas, 3uMoii- 6-10 pas. 3HaunTeIbHOE
KOJIMYECTBO MAJIbIX PeK, IVIOIafib BOXOCOOpAa KOTOPBIX [0
200 KM, JIETOM IePeChIXalOT, 31IMOI IIPOMEP3AIOT.

V3meHeHns koapuIeHTa eCTeCTBEHHOI 3aperympo-
BAHHOCTM CTOKa B OacceiiHe Ypajia OTpakaeT yBeldeHye
POy 6asyICHOrO CTOKA B CyMMapHOM FOfJOBOM. 3a IIepUOf,

TEMATUYECKHIl BNOK: MEXAVHAPO[HbIii rofj BOAHOI0 COTPYHUYECTBA

UL peK 6acceiiHa yBeIYMICS IPYIMEPHO
Ha 20 %. Koa¢pduument ecrecTBeHHOI
3apery/IMpoOBaHHOCTY CTOKA yBE/IMYN-
BAaeTCsl C yMEHbIIEHNEM JIO/ CTOKA 3a
HOJIOBOJIbE ¥ YBE/IMYEHVEM IIOfj3eMHOTO
croka. JlaHHasd TeHIEHIMSA XapaKTepHa
Iy1s1 bCOMMIOTHOTO OOIBIIMHCTBA PeK Oac-
celtHoB JloHa, Bonru u Ypana.

Braropaps yBeMMdYeHMI0 MOA3EeMHOI
COCTaBJISAOLIEI CTOKAa MI3MEHWIOCh CO-
OTHOIIIEHME MeXJy NOBEPXHOCTHOI U
HOJ3eMHOJ TeHEeTUYeCKMMM COCTABJIA-
olyMIL. VHBIMM CTIOBaMy, IMEHHO pe-
CypPCBI IOA3eMHBIX BOJ] B COBPEMEHHBIX
YCIOBUAX MX GOPMUPOBAHNS MOTYT CITy-
XXITDb HaboIee HaJIeXKHbIM MCTOYHVKOM

1946-1983 rT. o 1984-2010 IT. 3TOT MOKa3aTe/b B CPEIHEM  BOJ0OOecredeHHOCTI CyObekToB PO.
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Abstract

Variations in the characteristics of the annual, dry season, and minimal monthly runoff in rivers of European Russia
for 1978-2010 have been estimated and analyzed in comparison with a period of the same duration 1946-1977.
Regional regularities in the hydrological and geohydrological processes have been identified, with identification of
specific features in the formation of river runoff in the basins of the Volga, Don, Ural, etc. The natural resources of
surface and subsurface waters over 1978-2010 have been reestimated with the construction of appropriate maps.

Keywords: natural water resources, surface water and groundwater, groundwater flow, river runoff, runoff regime
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TEMATUYECKMIA BJIOK: MEXAVHAPORHbIH r0} BOAHOI0 COTPYAHUYECTBA o BECTHHK Pdrebi

BrnsaHue n3aMmeHeHnit KimMara Ha 3KOCUCTEMBI 03ep™

Qunamos H.H., Pyxosey, J1.A. , Haszaposa J/L.E., baxnazun B.A., [eopzues A.Il,
E¢pemosa T.B., Ilanvwun H.J1., Toncmukoe A.B., Illapos A.H.

3y4eHbl 0C06EHHOCTI BO3AENCTBUSA N3MEHEHWIA KITMMaTa Ha 3KOCUCTEMbI 03ep, PACMONOXEHHBIX B YCIOBUAX KaK
[0CTaTO4YHO CUNBHOTO aHTPOMOreHHOro BO3AencTBMs Ha npumepe o3ep Cesepa EBponeiickoi Tepputopun Poccum
(ETP), Tak 1 cnaboro ero BAusHWA Ha npumMepe 03ep BocTo4Hoit AHTapkTuasl (BA).

Knto4esble cnoBa: 03epa, Knumart, 61MoTa, 3KOCMCTEMbI, U3MEPEHNs, MOAENNPOBaHME.

*Paboma évinontena npu punarcosoil noodepixe PODHU (epanm Ne 10-05-00963).

Marepuasnbl 1 MeTOABI MCCIEJOBAaHNUI BpeMsA IpoBefeHNs 56-i1 Poccuiickon
Anrapktideckoit axcrieguiyy (Puma-
TOB U AAp., 2012) (puc. 1).

BbinosTHeH BepOATHOCTHBIN aHA/IN3
TAHHDBIX IIUTENbHBIX PANOB TUApOMeTe-
OPOJIOTMYECKUX HAOJIOfIeHNI, 9/IeMeH-
TOB BOZIHOTO Oa/IaHCa, TUIPOTIOTNIECKIX
Y XVIMUKO-OMO/IOTMYECKIX MTapaMeTpoB
03ep [ M3yUeHUA UX UISMEHYMBOCTU BO
BPeMEeHHBIX MacIITabaxX OT JIeCSATKOB JIeT
JI0 BHYTPUTOJIOBBIX KOJIEOAHMIA.

Vcrionp30BaHBl  TMAPOMETEOPOTIOTMYECKMEe TaHHBIE
HabmofeHnit Ha Meteoponornyeckux craHuysax (MC)
Pocruppomera 3a nocnennne 100 jieT, a TaxKe CBeEHUSA
O TUJPOJIOTMYECKOM U XVMMUKO-OMOIOTMYECKOM PEXI-
Max 6oree dyem 1o 60 o3ep CeBepa ETP, mpu atom ms
aHa/IM3a MCIIO/Ib30BA/IMCh JaHHbIE UMEIIINX HanbOIb-
IIYIO JUIUTEeNbHOCTD HabmoneHnii, nopsyka 60 ner, (Eg-
pemoBa, ITanpums, 2011). AHaNM3MPOBAICh CBENEHNS,
HOTy4eHHbIe IO 27 03epaM BocTOYHOI AHTapKTU/IBI BO
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GUIATOB

Hukonaii Hukonaesny
4igH-KoppecnoHaeHT PAH, anpextop
HcTuTyTa BoAHbIX Npotnem Cesepa
KapenbCckoro Hay4Horo LeHtpa PAH.

TEOPTMEB

Auppeii lasnosuy
KaHaMAar 6roNorvHEcKX Hayk,
Hay4Hb Il COTPYIHYK VHCTUTYTa
BOAHbIX Npobnem Cesepa Ka-
PENbCKOro Hay4Horo LieHTpa PAH.

TOJICTUKOB

Anekceii Bnagumuposuy
KaHAWAAT reorpadmHeckmx Hayk,
Hay4HbI COTPYAHIK VHCTUTYTa
BOAHbIX Npobnem Cesepa Ka-
PEbCKOrO Hay4HOro LieHTpa PAH.

-

PYXOBEL
JNeonnp Aii3nkoBuy

{ Npacheccop, AOKTOp chinanko-

MaTEMATU4ECKIX HayK, JUPEKTOP
CaHkT-TTeTep6yprekoro 3KOHOMUKO-
MaTeMaTU4eCKoro HeTUTyTa PAH.

E®PEMOBA

TatbsiHa BnagummnpoBsHa
KaHIMAAT reorpachnyeckinx Hayk,
Hay4HbIli COTPYIHVK VHCTUTYTA
BOAHbIX Mpobnem Cesepa Ka-
PErbCKOro Hay4Horo LieHTpa PAH.

HA3APOBA

Napuca EBreHbeBHa
KaHAMAaT reorpaduieckmx Hayk,
CTAPLLNI HAY4HbI COTPYAHWK
WHeTuTyTa BoAHbIX Npobnem Cesepa
Kapenbckoro Hay4Horo LgHtpa PAH.

2
L
o)

(X

"

BAKJNATUH

Bayecnas Hukonaeeuu
KaHOMAaT TEXHUYECKIAX HayK, MAazLLIniA
Hay4HbIi1 COTPYIHVK VHCTUTYTa BOZHbIX
npo6nem CeBepa KapenbCckoro Hay$Horo
LigHTpa PAH.

MANbLUWH

Hukonait UHHOKeHTbEBMY
KaHAW AT reorpatinyeckinx Hayk,
CTAPLLUMIA HAY4HbIA COTPYLHK
HcTUTyTa BoAaHbIX Npobnem Cesepa
Kapenbckoro Hay4Horo LeHtpa PAH.

LIAPOB

Anppeii Hukonaesuy
KaHAWAAT 6VONOrMHECKNX HayK,
CTAPLL HAY4HbIV COTPYAHIK
HcTuTyTa BoAHbIX Npotnem Cesepa
Kapenbckoro Hay4Horo LeHtpa PAH.
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VI UCCIefyeMoro perrona. OOmym
ABAETCH TO, YTO Haubosiee MHTEHCUB-
HOe TOTEeIUICHMe OTMeYaeTcs B Map-
te (+0,45 ...+0,6°C/10 mer) Ha Bcex
CTaHIVISIX VCCTIENYEMOIl TepPUTOPUINL.
{ B Teuenne 1951-2011 rr. HabmromaeTcs
POCT TOfIOBBIX CYMM OCaJKOB. 3aMETHO
YMEHDIIAIOTCSI TOXOBBIE CYMMBI OCaf-
KOB BOJIVI3Y KPYIIHBIX BOJJOE€MOB.

H 0BO0Na34peEBCKan

.
=0 MonogesHan
gl s

& Bausanue mnsMeHeHMsa KamMaTa Ha
7 : TUAPOIOTNYECKUI PEXXUM 03ep

M

Yposenv 600vi

Oco6blit MHTepec BBIBIBAIOT IIPO-
[jecChl B 9KOCKCTEMAX KPYIIHEJIINX
o3ep EBpombl, 1 B 4acTHOCTH, KOTeba-
HVSI YPOBHS BOJbI, 97IEMEHTOB BOJHOTO

Puc. 1. Cxema pacnonosenust uccnedosarvix ozep: a) Osepa Cesepa ETP - moukamu.
TpeyzomvHuk ¢ KPY#KOM — NoKa3aHbl 03epa, 07 KOMOPbIX UMEHMCS Haubonee OnumernsHole
HabmodeHust énniomp 00 2011 . 1 - Tonosepo, 2 — Pyzo3epo, 3 - Borzosepo, 4 — Cezo3epo,

5 - Boonosepo, 6 - Csimozepo, 7 — Onesicckoe, 8 — Tynmozepo, 9 - Jladosckoe.
6) pationvt uccnedosanus o3ep 6 Anmapkmude

s ouenkn peaxmym Jlagoxckoro n OHEXCKOTO 03ep,
KpOMe JIJaHHBIX VI3MEPEeHMil, UCIIONb30BAINCh pa3paboTaH-
Hble Ko/UTeKTBOM aBTopoB CI16 OMI PAH (AcTpaxaHiies
U 1p., 2003; Ladoga and Onego, 2010) TpexmepHble MaTeMa-
TIYECKVIe MOJIe/V, B OCHOBE KOTOPBIX JIeKAT METOZbI Teo-
bu3MYecKoil TMAPONVHAMIUKYL, YMC/IEHHbIE METOMbI Pelle-
HIIS1 ypaBHEHMI! B YaCTHDIX IIPOM3BO/IHDIX, METOJ[bI AHA/IN32
BOJIHBIX 9KOJIOTMYECKIX CUCTEM.

Wsmenennsa xmmmara Cesepa EBpomneiickoit Teppuropmnmn
Poccun 1o JaHHBIM MHCTPYMEHTAIbHBIX MI3MepeHMUIt

Ilo maHHBIM aHamM3a TUPOMETEOPOJIOTMYECKUX Ha-
omopennit Ha Ceepe ETP B Teyenne XX B. 1 1mepBoro
necatuneTuss XXI B. oTMedaeTCs MONIOKUTETbHAS TeHIeH-
LV U3MEHEHVIsl CpeIHEl TOfJOBON TeMIIEpaTypPhbl BO3yXa.
Haunnad c 1988 r., 3HaueHMA CpefiHell TOf0BOI TeMIlepa-
TYPBI BO3JyXa IIPEBbILIAN KIMMATUYECKYI0 HOPMY, pac-
CuMTaHHyIo 3a 1961-1990 IT., IpaKTUYECKM BO BCE TOABI
(OunaroB u gp., 2012). VIHTEHCUBHOCTb IOBBIIICHNS
temriepaTypsl Bosyxa (TB) Ha Ceepe ETP moctemenHo
BO3pacTaeT IO Mepe IPOABIDKEHVS OT BBICOKMX LIMPOT
K Oomee Hu3KUM. KoauimeHTbl MMHENHBIX TPEHJ OB
3a mepnog 1951-2011 rr. cocrassator 0,20-0,34°C/10 net
ma Tepputopyn Kapemm, oxomno 0,30°C/10 met Ha Tep-
puropyn Konbckoro momyoctpoBa. BbIsABIeHbI KBasHIy-
K/IMYeCKyie Ko/ieOaHmsl MeTeOapaMeTPOB C Pa3TNIHbIMU
BpeMeHHbIMHU Macttabamu (okoro 60, 30, 11, 5 1 2 jeT).

PesynbraThl aHanmM3a GAaHHBIX ITOKAa3bIBAIOT, YTO BO
BHYTPUTOfIOBOM XOfi¢ M3MEHEeHMEe CPEIHUX MeCAYHBIX
3HAYEHNUII TeMIlepaTypbl BO3/lyXa IPOMCXOANUT HEpaB-
HOMEPHO J/Isl PasHbIX CE30HOB IOfia U HEOZHOPOJIHO

0asaHca, KOTOpble OTPKAIT IPONC-
XOAIIIE KIMMaTUYeCKue W3MeHEeHMs.
B xonebanusx ypoBHs Bopbl JIamox-
ckoro 1 OHEXCKOro 03ep IO HaHHBIM C
1881 r. mo 2011 r. HET 3aMeTHOTO TPEHA,
OTMEYAIOTCA KBa3UIIEPUOANYECKUE KO-
nebaHus, MagoBOGHbIE ¥ MHOTOBOJHbIE
ropipl. ITo criekTpam Kone6aHuit ypoBH:A
03€p MOXXHO BBIIEIUTb COCTAB/IAIOLINE
C BpPeMEHHBIMU MacIITabamy HOpsaKa
60, 30 u 6-7 nerT.

Temnepamypa 6000t

Ilo panHBIM M3MepeHMIt 3a 60 meT B
nocnegHue 20 jleT OTMeYaeTcs ITOBBI-
LIeHNe CpeJHell TOOBOI TeMIlepaTypa
nosepxHocty Bopbl (TIIB) Bemmxux
osep Epomnbl. 3a 60-7meTHuil nepuog
KO3 UIVEHT! JIMHENHBIX TPEH/I0B
cpenneit (TTIB) 3a Termblit IepUOK
rofia (MIOHb-OKTAOPD) B PYTUX O3epax
Cesepa ETP msmensiucy ot 0,21 mo
0,29°C/10 ner, Bo3pacTast B KPYIHBIX I
DIYOOKMX 03epax 1 IO Mepe IPOJBIDKe-
HIIA C CeBepa Ha Ior perroHa. Mexxrozo-
Bas M3MEHUYMBOCTb CPEIHNX JIeKaJHbIX
snauenuit (TIIB) y 6epera Bo Bcex o3e-
pax B IepUOJ, JIETHETO IpOrpeBa ObLIa
6onpie 10°C, a CpOKOB IIepexofia TeM-
HepaTypsl BOABI Yepe3 (PUKCHPOBaHHbBIE
3HaveHus (4°C u 10°C) 6onpe 30 cy-
ToK. HanMeHbIe n3MeHeHNA B TEPMU-
YECKOM pPeXuMe 03ep B TedeHue 60-u
JIeTHETO Mepuofia IMPOUCXOAWIN B Ce-
BepHbIX 03epax. Jlarsl nepexona (TIIB)
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gepe3 10°C, KOTOpoe OIpeNensaioT Kak
«OMOJIOTYECKOE JIETO» Ha BCEX UCCIe-
IyeMBIX 03epax B TeyeHue 60-1 JIETHEro
Heprofia BeCHON COBUIAINCh K Oojee
paHHUM cpokKaM Ha 1,4-1,7 cy1/10 ner,
a OCeHbIO K Oojlee MO3AHNMM CpPOKaM Ha
1,0-2,3 cy1/10 ner.

3ametHble TpeHpnb! (TIIB) 3a pasuble
nepronbl XX B. HAOTIOAIICH HE TOJb-
ko B osepax Cesepa ETP, Ho u nen-
tpanbHOil Poccun (Ipysa n gp., 2008),
Espomsr (Livingstone, 2009), CeBepHoit
Awmepukn (Jensen et al, 2007). B ose-
pe baiikan 3a nepuop 1896-2005 rr. 10
IBaHHBIM TVPOJIOTMYECKOro mocra JIu-
CTBSIHKA TaK>Ke IIPOVICXOIWI POCT Cpef-
Heit (TTIB) B Mae-ceHTs10pe ¢ TpeHIOM
0,085 °C/10 net, (Illnmapaes, 2008).

Jleooswtii pexcum

B pabore (Karetnikov, Naumenko,
2011) ms JIao>KCKOro 03epa II0Ka3aHo,
4TO IO JaHHBIM 3a 1956-2003 rr. nemo-
BbIJI IIOKPOB B ITOC/IENHIE TOfIbI YCTaHAB-
nuBaeTcsa Ha 1-6 guein 3a 100 ner, a Bpe-
MsA BCKPBITVA 03€pa OTO JIbJJa HACTyIIaeT
panbie 14 gHeit 3a 100 set. I Oxex-
CKOTO 03€pa OTMEeYAeTCsl TaKas XKe TeH-
menuyst. [TpomomknTenbHOCTD Gesreno-
cTaBHOrO Tepropia Ha OHEXCKOM o3epe
BO3POC/IAa B CpelHEM OT 215 nHell 3a rof
B KoHIle XIX B. 0 227 {Hel B CpefHeM 3a
TOfl B HACTOSILIEEe BPEMsL.

3anocnenHne 10 s1eT IPOIXOIKNUTENb-
HOCTb IIepMOfa JIElOCTaBa Ha O3epax
pasHbIx pasmepos Cesepa ETP cokpa-
TUIAch B cpefgHeM Ha 11-16 cyTOK, 10
CPaBHEHUIO CO CPEHMMY 3HAYECHUAMHU
3a Bech 60-meTHmit mepwmop. JInHeit-
HbIe TPEHJIbI 1e0BOI heHomornm s
BocbMu o3ep Cesepa ETP 3a nepuop ¢
1950 r. mo 2011 r. moka3pIBalOT 3a 60-1
JIETHUII TIEpUOJ, 3aMETHYIO0 TeHAECHIINIO
K Oosee IMO3JHMM CPOKaM YCTaHOB-
JIEHNA JIbJia Ha 2-12 CYTOK U paHHUM
CpOKaM OKOHYaHMA JIeflocTaBa Ha 2-8
cyrok (Eppemosa, ITanpins, 2011).

B xpynsbix osepax Cesepa Poccun
barikan, Jlagora, Onero, TaitMbIp Takxe
OTMeYeHa TeHfIeHLUs K 6ojiee paHHUM
CpOKaM pa3pylleHNA JIEFOBOr0O IIOKpOBa
U YMEHBLIEHMIO IIPOJO/DKUTETIBHOCTHI
negocrasa (Boguble pecypcsr, 2008).

Il 6onbiunHCTBa 03ep CeBepHOiT AMepyky, EBporisl n
A3y IOKa3aHo, YTO /IEOCTAB Ha 03epax CTa/l HAYMHATBCS
no3pHee, B cpenHeM 6,3 fH./100 et paspylileHne paHbllle,
B cpegHeM 5,8 nH./100 jieT; IpORO/DKUTETbHOCTD CYllie-
CTBOBAHMA JIEGAHOTO IIOKPOBA CHU3MUIACh B CpefHeM Ha 12
mH. /100 net (Jensen et al, 2007; Livingstone, et al, 2009).

Cuenapuu usmeHeHust KIuMama 6 pezuoHe 075 OyeH-
KU mepmo2uopoOuHamuxy o3ep

/151 3aaHys TOTOKA TEIIa M CYMMAapPHOTO IIPUTOKA BOJIbI
B 03€pO B YC/IOBVAX OyAyIIIero M3MeHeHNs K/IMMaTa Ha BO-
Hocbope 03epa MCIONIb30BAINCH Pe3y/IBTAThI IPOrHOCTIYeE-
CKUX pac4eToB 10 2050 T. C HOMOII[bIO MOfie/Ielt 0011l IVp-
Ky arMocgepsl u okeana (Mozens ECHAM 4) mpu
PasMmMYHBIX CleHapusAX u3MeHenns Konuenrparyu CO, u
APYTVX IAPHMKOBBIX Ia30B B arMocdepe (Meremko u ap.,
2004; ®uatosa u fip., 2012; Lake Ladoga and Onego, 2010).

V3menenust noneti meuenuii u memnepamypot 600bt

IIpn MomemMpoBaHMM TeYeHWI, LUPKY/LALMA BOZ, 03€p
(cucrema TedeHMI), COOTBETCTBYIOLIMX CPEIHNMM MHOTO-
JIETHMM 32 TIepMOJ, TIOPsIIKa BHEIIHETO BOZOOOMeHa, Oblia
Ha3BaHa KIMMaTIdecKoil nupkymsauueir (Pyxosen u mp.,
2011). Lupxkymamma Bop o3epa, IpU MOCTPOEHMM KOTO-
POV TEIUIOBOI ITOTOK 3a[jaBajICsA HA OCHOBE MAKCVMaJ/IbHbIX
3HAYEHMIT, HA3BaHa TeIVIoN. [I/IA TelnoBoro NoTokKa, ompe-
TENIEHHOTO 10 MMHVMA/IbHBIM 3HAYEHVAM YAIENBHOTO — XO-
JIODHOVL ¥ YCTIOBHO COOTBETCTBOBA/IA 3HAYEHVAM IIPH IIO-
XOJIOAHMY K/MMaTta. [Ipy morerieHny Kimara 3aMeTHbI
cyujectBeHHble 3MeHeHus noneit TIIB (puc. 2, 6). Ha mo-
BEPXHOCTM 03€pa B MIOHE MecALle HET 4 IPafiyCHOM U30Tep-
MBI, XapakTepusayroeit epmo6bap. ITpu noremiennu o 2°C
rOMOTEpMUA B 03€paxX B BECEHHMII IIepHOof Mcde3aeT Ha 10
JIHei paHblile, TepMobap popmupyetcs Ha 20 jHel paHblIIe;
CMIIAIOTCS CPOKY 00Pa30BaHIA JIETOBOTO IIOKPOBA.

Onexckoe 03epo IOTHOCTBIO IIOKPbIBAETCS /bJOM B
IIepBOII NO/IOBYHE (eBpasid, TOIA KaK /IS KIMMaTudec-
KoM (CpefHeMHOTO/IeTHell) LMPKY/IALVNA 3TO SBJICHNE
HaO/MIoaeTcsl B KOHIe JleKaOpsi — Havyajie sIHBaps; Ipu
MOTEIUIEHN K/IMMaTa YMEHbBIIAETCA VIOl eAHOTO
IIOKPOBA, B Pe3y/IbTaTe Yer0 CKOPOCTY T€YEHMII B SUMHMIA
IIEpUOf, B 03€paxX BO3PACTAIOT 3a CYET JIOIOTHUTENBHOTO
BO3JIeJICTBYA 1071 BeTpa. TaKoll THUI HUPKY/IALUY BOJ, B
3VIMHMII IIEpUOJ, SIBJIAETCA TUIIMYHBIM 1A aMEPUKaHC-
KuX Bemmkmx o3ep, paclonoXeHHBIX B 0oJiee TeIIoM
KIMate, yeM Jlagoxkckoe 1 OHexXcKoe o3epa.

Peaxius ppIOHOI YacTH COOOLIECTBA 03ep HAa M3MeHe-
Hie KIMMara

JI3MeHeHNs TeMIIepaTypbl BOAbI Ha PHIOHYIO YacTb CO-
obIecTBa MOXKET IPOSIBIATBCA KaK IPsAMO (BIMAHME HA
VHKYOAIIVIO MKPBI, BLDKVMBAEMOCTb JININHOK, OIPEesieT
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TPAaHMI[BI APeaIOB PACHPOCTPAHEHNSI PA3/IMYHbIX BUIOB
Y TIp.), TaK ¥ OIIOCPE[IOBAHHO, Yepe3 U3MEHEHe YCIOBUI
I pOCTa ¥ Pa3BUTUS PA3TMYHBIX BUJIOB, B TOM 4YKCIIE
KOHKYPEHTHBIX IPEUMYILeCTB OTAEIbHBIX BUIOB B YC/IO-
BUSX UX oOuTanus. VccnenoBamoch BAUAHME U3MEHEH s
K/IMMaTNYeCKMX YC/IOBUIA Ha YMC/IEHHOCTD 1 BUJOBOI CO-
cTaB MXTHO(ayHbl HA OCHOBE JAHHBIX 110 YIIOBaM pbIO B
pasHoTunHbIX 03epax Cesepa ETP. ]y aHanmm3a BbIOpaHbI
Haybo/1ee SKCIVTyaTupyeMble 10 06beMy JOObIdM PLIOBI B
PperoHe BOJTOEMBI, [10 KOTOPBIM MMEIOTCSI PeIPe3eHTaTIB-
Hble psiyipl Habmonennit: Jlagoxxckoe, OHeXXCKoe, Boirose-
po, Camosepo u Bomnosepo (puc. 1), cyllecTBeHHO pas-
JIMYAIOIINeCs 110 TePMOTMAPOAVHAMIYECKOMY PEeXIMY,
Tpo(UIecKOMy CTaTyCy M NpPORYKTMBHOCTU. BblmeneHb
arpernpoBaHHbIe TPYIIIBI OCEHHEHEPECTOBBIX BUIOB PbIO
(cur, mocock, manmusi, Gopesnb) U BeCEHHEHEPEeCTOBBIX (ce-
MeJICTBO KapIIOBBIX U OKYHEBbIX). [I/11 cpaBHeHUs ObUIN
VICTIO/Ib30BaHbI He aOCOIOTHDbIE 3HAYeHNs Y/IOBOB, a U3-
MeHEHIe VX CTPYKTYPBI IO YZIeIbHOMY BeCy BUIOB pbIO
(mporeHT OT 061]ero 06beMa BBIIOBA B TAHHOM 03€pe),
OTpaXAIOIVIX UXTUO(AYHY 03ep.

ITo TeMIepaTypHOMY IPEAOYTEHNIO UXTHODAYHY O3ep
PEernoHa MOXKHO pPas3fie/IUTbh Ha TPYU TPYIIIBI PbIO: XOMOH-
HOBOZIHBIE (CHTV, PAMYIIKA, KOPIOIIKA, XapMyc, HAMM),
OTHOCUTETIBHO TEIUIOBOJjHbIE BeCEHHEHEpeCTOBbIe (CUHEL,
TycTepa, Jell], CYAaK), 1 POHOBbIE VIV 9BPUTEPMHbIE (LIIyKa,
IUVIOTBA, A3b, OKYHb, €pIII U JIp.), KOTOPbIE MaJI0 BOCIIPUIM-
YYBBI K TEMIIEPATyPHBIM M3MEHEHNAM OKPY>Kalolllell cpe-
ZblL. BbUIN M3y4eHbI IIPOJO/DKUTENbHOCTD «OMOTIOrITIeCKOro

TEMATUYECKHIl BNOK: MEXAYHAPO/HbI/ rofj BOJHOI0 COTPYHUYECTBA

JieTa», USMEHEHMs YJIENIbHOTO Beca B YIIo-
BaX XOJIOTHOBOJIHBIX ¥ TET/IOBOJHbIX BU-
JIOB PbIO B VICCTIEyeMBIX 03epax (puc. 3).

ITpomo/mKNTENIBHOCTD  «OMOTIOrMYe-
CKoro jera» 3a 60 jeT yBenmu4uaach B
03epax B CEBEPHOJ YaCTM pervoHa Ha
10-14 cyTok (puc. 3 a), a B KPyIIHbIX 1
CPefHMX MeTa- ¥ TUIIOTEPMUYECKMX
03epax LIEHTPaJbHOM M I0XKHO YacTu
permona Ha 17-24 cyrok. C yBennde-
HUeM 4YNCIa [Hell «OMOJIOrn4ecKoro
NeTa» NpU TOTEIVIEHUM K/IMMaTa Ha
Cesepe ETP pornb TernoBopHbBIX pbib B
Y/IOBaX BO3PACTaeT, a XOIOIHOBOJHBIX —
yMenbIIaercs (puc. 3 6, 6). [Ina xpymHo-
TO 1 ITyOOKOBOJHOTO BOIOeMa IIpOoLiec-
Cbl TpaHcopMaIVy UXTHOPAYHbI MOJ
BIIVIIHVEM K/IMMAaTHYecKux (aKTopoB
IIPOXOIAT MeJJIEHHee, YeM B METTKOBOJI-
HBIX BofloeMax. Benmka ponb B n3MeHe-
HMAX MXTUOGDAYHBI VM IIPOVCXOMAIIVX
SKOHOMMYECKIX IIpeoOpasoBaHmil. 3a
nociennue 50 71eT 3aMETHO yBeIUY€eHIe
0NV BBUIOBA TEIUIOMIOOMBBIX BUJIOB B
OTHOCHUTE/IbHO KPYIHBIX O3epax U Ha
BOCTOKE PETVOHa, B APXaHTe/TbCKOI 06-
nactu: Kenosepo, Jlexuimosepo.

Ha ocHoBanMM mccnegmoBanmit oTMe-
THM, 9TO I 60/Iee KPYIHBIX 03ep IIpo-

Puc. 2. Pacnpedenenue noneti TIIB Onesncckozo o3epa 6 uioHe:
@) KTUMAMUYeCKAs WUPKYNAUUS, 6) mennas, 6) menuas ¢ NOSbIUEHHbIM NPUNOKOM

FEREEEEEEETTT] Ne 2 (78) anpenb-utons 2013 T.



TEMATUYECKWI BNOK: MEXAYHAPO[HbI rofj BOJHOr0 COTPYHUYECTBA o

1ecchl TpaHcopManuy MXTHO(ayHBI
IPOUCXOMAT MeJlJICHHEe.

B pa6ore Illyrrepa m pp. (Sutter et
al., 2012) ma osep EBponer n Cesep-
HOMI AMepuky ObIIO IIOKa3aHO, 4TO
yMeHblIeHue HPORO/DKUTETBHOCTI
CyIIeCTBOBAHVA JIEASHOrO IOKpOBa
U M3MEHEHMs TEepPMUYECKOro peximma
HEIOCPECTBEHHO B/IUSAET Ha  PbIOO-
IPOAYKTUBHOCTb ¥ CMEPTHOCTb PBbIO.
[TorerieHre KIMMara IPUBOJUT K CO-
KpAIleHNI0 YMCIa  XOJIOJHOMIOOMBBIX
BUJIOB. BbICTpBle KIMMaTMYecKue W3-
MeHeHn: nocneguux 30 eT COKpaIamoT
CPOK aJIaNiTaTIMY 9TUX BUIOB K HOBBIM
YCTIOBUSAM, a TEIUIONIOOMBBIE BUABI IIO-
JIy4alOT IIPEMMYIIECTBO /I Pa3BUTHAL

CoBpeMeHHbIe U3MEHeHNs KIMaTa 1
BO3MOXKHOE ero mnoreryieHne Ha Cesepe
ETP na 1-3°C 10 2050 I. MOTYT HeraTus-
HO OTPAsUTHCS Ha PpIOHOM COOO0IIIeCTBe
o3ep Cesepa ETP, xoraa xymagomo6usbie
BUJIBI, TaKUe KaK JIOCOCh, CUT U JIp., 3a-
MeIATcs Oojee  TEIUIONIOOMBBIMU,
TaKMMM KaK OKYHb, IUIOTBA U Jp., YTO
HaO/IIoflaeTCsA TakKe U Ipy aBTpodupo-
BaHMU VI 3aKMCTIEHUN O3€p IIPU aHTPO-
IIOreHHOM BO3[IeMICTBUIAL.

Peakiy 03epHBIX 3KOCHCTEM Ha M3Me-
HEHM: K/IMMAaTa M aHTPOIIOTEHHON Ha-
TPY3KI 1O pe3yabTaTaM MOJeTMPOBaHILA

Kommnekc MaTeMaTn4ecKUX Mopeei
akocucteM misa Jlagokckoro m OHeEX-
cKoro osepa (AcrpaxaHIes 1 1p., 2003,
Pyxosen u ap., 2011), OCHOBaHHBIX Ha
pesynbraTax MHOTOJIETHUX MCCIIEfOBa-
HUIT, OBUI MCIIONb30BAH Il BOCIPO-
U3BENEHUsA OCHOBHBIX OCOOEHHOCTHU
KPYIJIOTOAMYHOTO (PyHKIIVIOHMPOBaHMA
9KOCUCTeM 3TUX 03ep. Pacdernl moxa-
3aJI1, YTO MOfeIb dKocucTeMbl OHEX-
CKOTO 03€pa aJIeKBaTHO BOCITPOM3BOANT
KPYIJIOTOANYHOE (PYHKIMOHMPOBaHNE
9KOCUCTEMBI, 110 KpailHell Mepe, C TOUKNI
3peHus TOIOBOI IMHAMUKU 00001eH-
HOII CBIPOII Macchl (PUTOIUIAHKTOHA.
Temmbl pa3Butusi (QUTOIIAHKTOHA B
OHeXCKOM 03epe, ec/iit pacCMaTpuBaTh
61oMaccy, CyIIeCTBEHHO YCTYIAIOT Ta-
KoBbIM B JlagmoxckoM. IIposeneHHbIe
BBIYMCIIUTE/IbHbIE SKCIIEPYMEHTHI IIO-

Kon-Bo gHen FO,U,
"buon. neta"
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Puc. 3. unamuxa npodomxumenvHocmu «6uonozueckozo iema» (a) u yoenvHozo
seca (% o6ujezo ynosa) menno600Hvix (6) u x0100H0600HbIX 61006 (8) 6 03.
Boonosepo (1950-2008 2.2.)

Kasay, 4YTO KIMMaTI4IecKye BO3IeICTBYA INIIb He3Ha-
YNUTETbHO BIVAIOT Ha (QPYHKIMOHMPOBAHME 3KOCUCTEMBI
03ep: M3MeHeHNA B PasBUTUY (PUTOIVIAHKTOHA 3HAYVMBI
TOJIBKO B OCEHHMII IIEPUOJ, @ 300IVIAHKTOHA — Oos1ee 3a-
MeTHBI. MOXXHO cJie/IaTh BBIBOJ, YTO K/IMMATIYeCKyIe BO3-
HeVICTBYS JIVIIb HECKOJIBKO YCWIMBAIOT WM OCTAO/IAIOT
POJIb COBpeMeHHBIX VI3MEHEHMII OMOTeHHOI HarpysKiul.
B TO e BpeMs OTMeTUM, YTO IO JAHHBIM MOJIeMPOBa-
HUSA TpU JajIbHelIeM MOTeIIeHUY KinMara B Bemmkux
o3epax EBpombl BO3MOXXHO CHIDKeHMe 6uoMacchl puto-
IUIAHKTOHA, 0COOEHHO B OCEHHMII ITepYOf, TaK KaK BOJIO-
pocnb Aulacosira islandica, koTopast maeT TIaBHbBIN BKIa[
B 6110MacCy UTOIUIAHKTOHA VI Pa3BMBAETCS TONBKO IIPY
TeMIlepaType BOfibL, He IpeBblmaroleit 8 °C.

OcobeHHOCTM M3MeHeHMsI 03ep BocTouHoiT AHTapKTHBI

VI3yyeHO coBpeMeHHOE COCTOSIHME U M3MeHeHUs 27
03ep pas/IMYHbIX TUIIOB B TPeX aHTAPKTNYECKUX 0a3/Ccax
Bocrounoit AnTapkTuasl (BA), pacnonoskeHHBIX B paito-
HaX pOCCUIICKUX cTaHIuil MonopexxHad, HoBomasapes-
ckas u [Iporpecc (puc.1 6). [Tpu cpaBHeHNY NOTYy4YeHHBIX
HaMJ pe3y/IbTaTOB C NPEeNbIAyLIIVIMU MCCIeHOBAHNAMU
(Cumonos, 1971; MacNamara, 1970) orMeTum™m, 4TO B
o3epax oasyca Xonmel Tama (cT. MonopexHas) 3ameT-
HOTO M3MEHEHVS B paclpefeneHny TUApOoPU3NIecKnx
U TUAPOXVMWYIECKNX XapaKTepPUCTUK O3ep He BBIABTIC-
HO. OfHUM U3 SIPKMX MHAVKATOPOB M3MEHEHMs K/IVMa-
Ta AHTApKTU/Bl ABJSIETCS] MHOTO/IETHSSA IMHAMMUKA W3-
MEHYVBOCTY TONIIVHBI 1 IVIOLIAM IIOKPBITYS 03€PHOTO
7bfia B Teruiblil epuop. Ha nccnemoBaHHbIX 03epax BA,
BCKPBIBAIOIIVXCS B IOC/IENHIE TOABI OTO /IbJA, YCTaHAB-
TMBaeTCA M30TepMMsI BONHOM MAacChl C TeMIIepaTypoi
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no septukamu 0,5 °C, 4ro mpumepHo Ha 3 °C HIDKe 1O
CPaBHEHUIO C 03€pPaMy, IIOCTOSIHHO MOKPBITBIMU JIbIOM.
B oasuce Illupmaxepa (ct. HoBonasapesckast) B HacTo-
Allee BpeMs Habmomaerca permamyanya (Pemoposa u
np., 2010), ypoBeHb BOABI O3€p 3/1eCh IOHIDKAETCS IpU
HOTeIVIEHNY KIMMaTa, 0 4eM CBUJeTeIbCTBYeT Iepexof
HEKOTOPBIX 03ep U3 pa3psfia HeBCKPBIBAIOINXCS B pas-
psAI 03ep CBOOOIHBIX OTO /Ib/ja B JIETHEE BpeMs, U M3Me-
HeHle KOHQUTIypaLyy HeKOTOpbIX o3ep ¢ 70-x It. XX B. B
oasuce Xonmsl JlapcemanH (cT. IIporpecc) nccnenoBaHbt
HeCKOJIbKO 03ep ¢ IIyOuHaMu Jjo 5 M. ITu o3epa Ha Mo-
MEHT U3MepeHVIs1 ObUIV ITIOKPBITHI JIBJJOM, ¥ B HUX HA0II0-
flaslach obparHas CTpaTUMKALMA TeMIIePaTyphbl BOMBL
Tuppodusnyeckre mapaMeTpsl 03ep TOTO 0asyUca U UX
Oumosnornyeckue XapakKTepUCTHKY, MOTy4YeHHble HaMU B
2010-2011 rr. B 1e710M COITIACYIOTCA C pe3y/IbTaTaMM Ipe-
AIyux uccnenoBanmii (CumMoHoB, 1971).

Croncras CTpyKTypa JIOHHBIX OCafikoB 03ep BA 06bsc-
HAETCA Pas/INYHO MHTEHCUBHOCTDIO pOCTa BOIOPOC/IEN U
IMaHOOAKTepNii B TeUeHMe TOIa ¥ MOXKeT VMCIIOIb30BaThCs
VLA OIpefielleHNs BO3PacTa OCAIKOB ¥ OLEHKY KIMMATH-
YyecKux n3MeHeHui1. Ha qHe HeKOTOPbIX 03ep AHTapKTU/IbL
panee 6bU1 0OHapy»KeH MOX. B oasnce Xonmel Tasra Hamm He
OBUIO HalIZICHO HYI OJHOTO 03€epa C COfiep>KaHeM MXa B JIOH-
HBIX ITP00ax, B TO BpeMsI Kak B 03epax oasucos [Ilupmaxepa
u Xonmbl JlapceMaHH OHM BCTPEYAKOTCSA BO MHOTVIX BOJIO-
emax. OnrmyecKue CBOJICTBA BOIbI 1 JIbJjA VICC/IE[IOBAHHBIX
03ep AHTapKTHZbI MO3BO/LAIOT IPOXOAUTh TOCTATOYHOMY
KOJIYeCTBY CBETa [0 ITyOVHbI cBbIlIe 30 M, 4TO obecredn-
BaeT, COBMECTHO C IIOCTOAHHOI TEMIIEPATYPON BOJbI OKOJIO
4 °C, xopouiye ycmoBysA IS pasBUTIA LaHOOAKTepya/Ib-
HBIX MaTOB I MXa Ha IHe 03ep. YUMTbIBasA, YTO IPONYKLIM-
OHHbI€ ITPOLIeCChI CBA3aHbI C TEMIIEPATYPHBIMI YCTIOBUAMIA,
B Oe3/IeHbII Nepyofi B 03epax BA npy nortervieHnn K-
Mara HaO/TIolaeTcsl He MOBBIIIEHNE, @ CHYDKeHMe OVIO/IOoTH-
YeCKOJ1 aKTMBHOCTY OPTaHU3MOB, YTO SBJLAETCS OCHOBHBIM

TEMATUYECKHIl BNOK: MEXAYHAPO/HbI/ rofj BOJHOI0 COTPYHUYECTBA

ormrareM ot osep Cesepa ETP.

IIpyumHa OTCYTCTBUS  3aMeTHBIX
NIPOSABJIEHNI TIOTEeIUIEeHUsA KIMMara B
oasuce Xonmbl Tana u HaOmomaeMble
TeHAEHLMM 3aMETHOrO0 IIOTeIUIEHIU
B oasuce llumpmaxepa MOXeT 3aKiio-
yaTbcAd B TOM, 4To B oasuce Illupma-
Xepa APKO BBIpa)KeH IIpoliecc eCcKBa-
manuu (Cumonos, 1971), a B oasuce
Xonmbl Tama ropHele mopopsl 6oee
YCTOMYMBBL K TAKOTO pofia BBIBETPU-
BAaHMIO, ¥ YBJIAXKHEHME TeppUTOpPUM
BpeMEHHBIMM BOJOTOKaMM BBIPAXKEHO
ropaszo xyxe. I[loatomy xummueckoe
u pu3nUecKoe BBIBETPUBAHNE B 0A3MCe
[Iupmaxepa NPOUCXOAUT WHTEHCWB-
Hee, B pe3y/IbTaTe 4ero B TeJIO JIeNHU-
KOB IIONajaer Oosbllee KOIUYECTBO
MEJIKOAMCIIEPCHOTO MaTepuajia, OcC/ia-
Onsmolero anbbeno abJa M yBEIMYM-
BAaOILIEr0 IOIJIOIIeHMe JIEMHUKAMU U
CHEeXXHMKAMJ COTTHEYHOM pafyamyi.

Ha6nomaemble TeHAEHIMM M3MeEHe-
HMA KnuMarta B BocTouHom AHTapKTH-
ne 3a nocnepnue 40-50 et HeogHOPOL-
Hbl. B oasmucax Xonmbl Tanma u Xomambl
JIapceMaHH 3aMeTHOTO BIVMSHMUS KIIU-
MaTa Ha M3MEHEHMS 3KOCUCTEM O03ep
He BbBISIBJIEHO, B OT/IMYME OT Oasuca
[Inpmaxepa n3-3a re0IOTMIECKNX OCO-
6eHHoCTel pernoHa. [Ipu noremtennn
K/IMMara 37eCb OTMeYaeTcsl He yBeJN-
YyeHue, a CHIDKEeHME OMOI0rmdecKoil
aKTMBHOCTM OPTaHM3MOB. B aTOM B Ha-
CTOsAIIee BPeMs IIPOABIIAETCS OTINYINe
ot o3ep Cesepa ETP.
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Abstract

The features of the climate change impact to the ecosystems of lakes located in a fairly strong anthropogenic
influence on the example of the lakes of the North European part of Russia and to the weak impact of the lakes in
East Antarctica (EA) were studied.
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Brnusaxue crpatudukanyum Ha CeTUMeHTallIOHHbIE
IIOTOKU B JOIMTHHOM BOJOXpaHWInIe *

Kpemeneyxas E.P, bpexosckux B.D., Buunescxas I H., /Iomosa [].B.,
Iepexanvcxuii B.M., Coxonoe [].J1.

B pesynbTate MHOrONETHUX 9KCMIEPUMEHTaNbHbIX MCCNe0BaHMI Ha MOXaNCKOM BOJOXPAHUITNLLLE NONYYEHbI
BEMUYMHbI CENMEHTALMOHHBIX MOTOKOB B IETHUI Nepuof. [oKasaHo BNUAHME CTENEHN CTPATUULMPOBAHHOCTM
BO/IHO/ TOMLLW HA MHTEHCUBHOCTb OCAX/EHUS B3BELLEHHOIO BELLECTBA. PaccunTaHbl OPUEHTUPOBOYHBIE GanaHChl
B3BELLEHHOIO 11 OPraHUYecKoro BeLecTBa. PaspaboTaHa MOEMb PEXMMA B3BELLEHHOO BELLECTBA B BOJOXPAHMIIN-
LLie 0NIMHHOIO TUMa.

Knioyesble c/oBa: CeAMMeHTaLms, CTpaTUAUKaLmA, BOJOXPaHUINLLE

* Paboma evinonmexa npu purnarcosoti noooepycke PO (zpanm Ne 09-05-00675).

Matepuabl ¥ METOABI VICCTIEOBAHMIT JIOXPaHWWINILA OCHOBBIBA/IOCh HA IAHHBIX
KBa3VICYIHXPOHHBIX TVIPOJIOrO-TUIPOXU-
PaboThl IO MCCIENOBAHUIO CEVIMEHTAIVIOHHBIX O-  MMYECKUX M IPYHTOBBIX ChEMOK BCETO BO-
TOKOB U (PaKTOpOB, UX OIpefe/AlIMX (copmepkaHyue  moxpaHwmmua M KpacHOBIOBCKOTO Iuie-
B3BelIIeHHOro BeljecTBa (BB), IpONyKIIMOHHO-TeCTPYK- 4, PaCIIO/IOKEHHOTO B CPETHEN! €T0 YacTH.
IIVIOHHbIE IIPOLIECCHI, TMAPOMETEOXapAKTEPUCTHUKM, Xa- Komniekc paboT, IpOBOAMMBIX Ha
PaKTEepUCTYUKM TOHHBIX oTIoKeHuit (JIO)), IpOBOAMINCD  CTAaHLMAX, BKIIOYAT M3MEPEHUA Ipo-
Ha Moxxarickom Bogoxpanwme B 2008-2011 1. Mo-  3pa4HOCTM BOJIbI, TEMIIEPATYPBI, STIEKT-
Xajickoe BOJOXpaHWMIe (OTHOCUTEIBHO ITyOOKOBO-  POIPOBORHOCTY, COREP)KaHMA KUC/IO-
HOe BOJJOXPaHWINIIE HONVMHHOTO TUIIA) MMEET BBITAHY-  POfa, OTOOp NpoO A olpeneneHus
TYIO B IUTaHE aKBaTOPUIO C YepefloBaHMeM Oojiee Y3KUX ¥ PaCTBOPEHHOIO B BOJe KUCIOPOJA,
pacumpeHHbIX (11ecoB) yyacTkoB. Mopdomerpudeckoit — nepmanranaTHoit (ITO) u 6uxpomaTHOI
0COOEHHOCTBIO JO/IMHHBIX BOJOXPAHM/INIL ABJIAETCS co-  okucmaeMocteit (BO), MyTHOCTM BOABI
YeTaHMe [IBYX OTPULATe/bHbIX, Bpe3aHHbIX OfJHA B Ipy- 1 KOJM4ecTBa B Hell B3Beceil (BB), Ha-
ryio, popm penbeda. OTHOCKTEIBHAS TTTyOOKOBOJZHOCTD  O/IOIEHMUA 32 METEOYCTIOBUAMM.
BOJIOXpaHWINIA O0ecreyrBaeT Halu4due TeMIepaTyp- VccnemoBaHysa — CenyMEHTAIMIOHHBIX
HOJI cTpaTuuKanyu B IETHWUIT TEPUOT,. notokoB (CII) ocyuecTBIAMUChH METO-
VI3ydeHne XapaKTepUCTVK 3KOCKCTeMbl MOXKaliCKOro BO-  JIOM JIOBYMX CTakaHOB [3]. Cenumenra-

KPEMEHELIKAA BPEXOBCKMUX BULLHEBCKAS
Exarepuna PuchoBHa EB Bapgum ®deopocheBny lFanuna Hukonaesna
KaHAWAaT reorpadimHeckmx Hayk, i npOcheccop, AOKTOP TEXHUHECKVX KaHauAar u3IKo-MaTeMaTi4eCKX Hayk,
. I CTapLLMi HaysHbIit COTPYAHUK UHCTV- HayK, MMaBHbIA Hay4HbIA COTPYOHUK CTAPLLUVIA HAYYHbIA COTPYIHUK VIHCTUTYTA
8 TyTa BOAHbIX Npo6nem PAH. WHcTuTyTa BoAHLIX Npobrniem PAH. BOZHbIX Npo6nem PAH.
-
JIOMOBA NEPEKANbCKHIA COKoJoB
Mvana BnapucnasoBHa Bnapgumup Muxaiinosuy Amutpuii UropeBny
KaHaW AT reorpathnyeckin Hayk, . KaHIMAAr (uU3IKo-MaTeMaTi-eckux Hay4HbIii COTPYIHWK KpacHosu-

HayHbli COTPYAHIK VHCTUTYTa
BOAHbIX Npo6nem PAH.

HayK, CTapLUVIA HAy4HbIA COTPYAHUK
WHcTUTyTa BoAHbIX Mpobnem PAH.

JTIOBCKOI y40H0-Hay4HO 6a3bl
reorpadmeckoro cpakynsrera MY
M. M.B.JTomoHocoBa.

-
-
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BECTHHK PddH [ )

IIVIOHHBIE JIOBYLIKM YCTaHAB/IMBAINCD B 2-3 TOUKAX II/Ie-
Ca, XapaKTepM3yIOIUX pasinyHble popMbl penbeda THA
(pycnoBas n10>x6MHa, 3aTOIUICHHbIE TI0JIMa Y HA/JIIOVIMeH-
HasA Teppaca). B cpegHelt 4acTy BOgOXpaHWINIIA IIPOBO-
[VINCh HAOMIONeHNs 3a IPORYKIMOHHO-IeCTPYKIMOH-
HBIMM TIpoljeccamy (Ha 6 TOpM30HTaxX). VI3ydacs coctaB
¥ 9MCTIEHHOCTD 300IUIAHKTOHA.

[Ipu aHa/mM3e pesy/IbTaTOB HAOMIOZEHWIT MICIIONb30Ba-
JIUCD TaHHBIE 00 YPOBEHHOM peXXIMe, eXKeTHEBHOM IIpHI-
TOKe U cOpoce BOMIBL, @ TaKKe arMOC(hepHbIX OCafIKax,
HOTy4eHHbIe Ha MOXXaliCKOM THApPOY3/ie 1 Ha TUAPOMe-
TeopornorundeckoM nocty Kpacnosuposckoit YHC MI'Y.

OKCIepUMEeHTAIbHBIMI HAOIOeHNsAMY ObII OXBadeH
IIVPOKWUI [IMANa30H TIMAPOMETEOPONIOTMYECKUX YCIIO-
BUIT: yPOBEHDb BOJbI B BOJIOXPAHIINILE B IIePUOJ, HAOIIO-
IeHWIT U3MEHSICS OT KpaitHe HM3Koro (-6,5 M ot HIIY)
710 TIPAKTIYIECKI TTOJTHOTO 3aII0/THEHVS BOTOXPAaHINIIA,
YCTIOBHBIT K09(p(PuLMeHT BOZOOOMEHa M3MEHSA/ICA OT
0,06 mo 0,95 mec-1, TeMIieparypa BEpXHEro C/10s BOIbI —
ot 14,5 o 28,9 °C, BenmunHa MaKCYMAIbHOTO IpafiieHTa
TeMIIepaTyp B c7Ioe cKauka — oT 0,5 1o 5,5°C/M, mpo3pad-
HOCTb Bopbl 110 ucKy Cekku - ot 0,5 1o 2,3 M.

ITo pesynbTaTam 5KCIIEPYMEHTOB ObUIN PACCIUTaHBI OPU-
EHTVPOBOYHbIE OaJaHCHI B3BELICHHOTO ¥ OPraHNYeCKOro
BEIIeCTBA B CPEHEM palioHe MoXXaiiCKOro BOJOXpaHW/IN-
2. YpoBeHb BOAbI BO BpeMs SKCIIEPUMEHTOB OBbUT HYDKE
HITY, n3-3a yero mpubpe>xHas 30Ha aOpasMoOHHBIX OeperoB
IPeJCTaB/IAIa COO0I aKKYMY/IATUBHYIO OTMeJIb, CIIOXKEH-
HYI0 KPYIIHO- U CPeJHE3epHNCTBIM IIeCKOM, JVIIeHHbIM
OpraHNYecKux Jactui rpyHTa. [losTomy B Boze Iieca oT-
CYTCTBOBa/Ia B3BeCh aOpa3MOHHOIO reHesuca. bamaHcoBoe
ypaBHEHNe JL B3BEIIEHHOTO BellleCTBa BKIIIOYA/IO B cebs
IPOIYKIVIO PUTO- V1 300IUTAHKTOHA, IToCTyIUIeHye BB ¢ 60-
KOBBIM IIPYTOKOM, ITPYTOK B3BECU I3 BBILIEIEXKAILETO pari-
OHa M OTTOK €€ B HIDKEJIOKAIlNil palioH, CEAVIMEHTALNIO.
BsmyunBanme J1O onperenanoch Kak HeBsA3Ka 6a/laHca.

bamanc OB mna KpacHoBupmoBckoro 1eca, Iie Makpo-
(GUTBI IPUCYTCTBYIOT B MaliOM KOJIMYECTBE, BKIIIOYAT B
cebd CyMMapHYI0 IPOIYKIMIO (QUTOIUIAHKTOHA, TIPOMYK-
IMI0 300IUIAaHKTOHA, ocTymieHre OB ¢ 60KOBBIM ITpUTO-
KoM, B3My4rBaHue OB JOHHBIX OT/I0KeHNI, TOCTYIIIeHNe
OB u3 BbIIIe/IEXAIMX PalioHOB, cefyMeHTars1 OB, cTox
OB B HIDKeTEXAIIYI0 YaCThb BOJOXPAHMINIIA, eCTPYK-
o OB B Tomue Bopel u J1O. B HeBsAsKy 6amanca Obuin
OTHECEHBI IIPOAYKINA OAKTEePUOIUIAHKTOHA U IETPUT.

CemyiMeHTAIIOHHbBIE IIOTOKM
B MoxxajickoM BOFOXpaHWINIIE

Amnamz kone6annii BenayH CITHa pasHbIX MOp¢OyYacT-
Kax 3aTOIIEHHOI PeYHOI1 OMVHBI [TOKa3aJl, YTO B CpESHEM
3a BereTallIOHHbI ce30H MMHMManbHble 3HadeHus CII B
IO (12-66 r/M*cyT) HabMORA/Ch Ha TO/IMEHHBIX Y9aCTKaX.

TEMATUYECKHIl BNOK: MEXAYHAPO/HbI/ rofj BOJHOI0 COTPYHUYECTBA

Boicoxue snauenns CII (mo 94 r/m’cyT) Ha
MEJIKOBOIbSIX (HAIIOVIMEHHAsI Teppaca)
OOBACHAIOTCA BOTHOBBIM B3MY4VBaHVEM
O, cocrosmux, NpenMyIIeCTBeHHO, 13
[IeCYAHUCTHIX YaCTUL], KOTOpbIe OBICTPO
OCefIaloT, He MepeMeliasich BITyOb IUTeca.
Kpowme Toro, BO/m3u 6epera Ha BeTMMHY
CII pmstroT npenmyLecTBeHHo BB, no-
CTYTAIOIIMe CO CKIOHOBBIM CTOKOM, Ha
4TO YKa3bIBaeT IIO/IOKUTE/TbHASA CBA3D Be-
maynbl CIT co cmoemM BOibI, BBINTABIIEN
Ha robepexxbe B ToKuBble fHM (r’=0,65
npu n=7). C y#aneHueM ot bepera Bus-
HIf€e CKJIOHOBOTO CTOKA CHIDKAETCs, O0JIb-
Illee 3HaYeHNe IproOpeTaeT KOHI[EHTpa-
A BB B IpuioHHOM CrIo€, yBem4yeHue
KOTOPOI1 IPUBOAUT K MHTEHCUPUKALIN
CII. Ha craHIuax, pacrono)XeHHbIX B
PYCIIOBOII JIOXKOUHE, OTMEYa/ICh MaKCH-
Masbble 3HaveHysA CIT (zo 250 r/m*cyT).
OCHOBHYIO po/ib B pOPMIPOBAHNN IIOTO-
Ka OCaJJOYHOr0 Marepuaja 3[echb UrpaeT
copiep>xaHue BB B mpuioHHOI Bofe.

[IpyumoHHBIE JIOBYIIKY, PacIIONIOXKeH-
Hble Ha YYaCTKaX 3aTOIVIEHHBIX IOJIMBI
Y HafIIOVMEHHOI Teppachl Y/IaB/IMBaIOT
IPEMMYIIeCTBEHHO B3BECh, OCAK/AIOLLY-
10cs1 13 BogHOM Toum. Ilepemernaromiee-
€4 B IPUAOHHOM 0,5 METPOBOM C/I0€ BOJIbI
BEIIeCTBO He IIONAJiaeTCsl B 9TU IPVIOH-
Hble JIOBYLIKY, T.K. BBICOTA JIOBYETO CTa-
KaHa cocras/ieT 70 cm. JIoBymiky, pacro-
JI>KEHHbIE Ha JIHE PYC/IOBON JIOXKOVHBIL,
KpOMe OCefIaiolieil B3BeCu (BepTUKAIb-
Holt coctapyrmomeit CII) ymasmBaoT u
«CTeKarolee» C OPOBKI PYC/IOBOI IOXKOU-
HBI BeIlleCTBO B3MY4YeHHbIX Ha rtoiiMe [10,
T.e. KBAa3UTOPM3OHTA/IBHYIO IPUIOHHYIO
COCTAB/LIIOLIYI0  CEAVMEHTAIVIOHHOTO
IIOTOKA B3BEILIEHHOTO BEILECTBA.

Ecmu mpuHATH, YTO Ha IHOVIMEHHBIX
CTAaHIMAX IPOUCXOAUT IIpeNMYIIe-
CTBEHHO BEPTUKA/IbHBII [IEPEHOC 0CaX-
JAIOIIETOCs BeIeCTBA, ITOCTYMNBIIETO
B TOJILIY BOJbI B pe3y/IbTaTe B3MY4MBa-
Hust [JO 1 06pasoBaBiLerocs B poriecce
JKU3HEHESATETbHOCTY  (PUTOIVIAHKTOHA
(k03¢ GULIMEHT KOPPETALNN BeTMINHBI
CIl Ha NOVMEHHBIX CTAHIVAX C MYT-
HOCTBIO BEPXHETO 2-X METPOBOTO CJIOS
Bopbl paseH 0,73, mpu n=8), TO MO>XXHO
OLIEHNTb BEPTUKAJIbHYIO COCTAaBIIAIO-
IIyI0 CeNVMEHTAIIOHHOTO IIOTOKA B
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pycnosyto nox6uny (CII ) mo dopmyre:
CII,=CII /H, «H,

me H uH - DJIyOMHBI IO/IMEHHOTO
U PYC/IOBOTO Y4aCTKOB.

PasHuna B cpefHell KOHIieHTpauluu
B3BECU Ha 4eTblpeX IOMMEHHbIX CTaH-
LMAX U CpefHero copepkanusa BB Hap
PYC/I0BOII TOXKOUHOII (IO TITyOMHBI, CO-
OTBETCTBYIOLIEIl ITy0HAM ITOMMEHHbIX
cTaHIuI) He mpeBblmiana 4%. Bemu-
YyHa PACCUUTAHHON TaKUM 0OpasoM
BepTUKanbHOM cocTasssromteit CII ma
BCeX MMEIOLINXCA [aHHbIX yMeHblIa-
JaCh C POCTOM CTPaTU(UIMPOBAHHO-
ctu BogHOI Tommiu (r=-0.79, n=24).

o pasuune cymmapnoro CII B pyc-
JIOBYIO JIOKOVHY M €r0 BepTMKAa/IbHOI
COCTaBJIAIOLIEl  OLeHeHa TOPU30H-
TanbHass cocrapnaomas (CII) B JO
PYCI0BOI IOXKOMHBL BKTaj; oljeHeHHOI
TaKMM 00pa3soM KBasUTOPU3OHTA/IbHO
cocrapsmwomeit CIT usmensca ot 0-10
mo 50-75% cymmapnoro noroka B J10
pycnoBoit 1ox6mHbI (puc. 1).

Kak BupHO Ha puc. 1, Ha ¢popmmpoBa-
HII€e IPUIOHHOTO KBA3SUTOPU30OHTA/IbHOTO
IIOTOKA B/IVSIET IIOJIOXKEeHMe MMKHOK/IVHA
(TomumHa runonumHNoHa). IIpy Ham-
YY1 OfHOPOZIHOTO TUIIO/IMMHIIOHA B IIPU-
JIOHHOII O0/IaCTV Be/MYMHA KBa3UTOPY-
3oHTanpHOrO CII B pyC/IOBYIO JIOXKOUHY
JocTUraja MaKCMMaIbHBIX BetnuyH. [1pu
3arTyOIeH!y MMKHOK/IVHA TIPAKTIYeCKN
IO [HA ¥ YBeIUYEHUM TOJIIMHBI Ilepe-
MELIAHHOTO C/I0s BOIbI HAO/IOfa/IVICh M-
HuManbHble Beanabl CI1, T.K. BpIcOKas
YCTOMUMBOCTb NMKHOK/IMHA K IlepeMe-
HIMBAaHUIO NIPEILATCTBYET Pa3BUTHIO IIPHU-
TOHHbIX KOMIIEHCAL[VIOHHBIX TeYeHMIL.

YTOOBI OLIEHUTDH BEIMYNHY CeAVMEH-
TAllIOHHOTO IIOTOKA B TOJIE BOJBI,
NapajieNbHO € MPUAOHHOMN JIOBYILKOI,
PAacCIIONIOKEHHOI B PYCIOBOIL TOXOVHE
YCTaHAB/IMBAINUCh M JIOBYLIKY, IOfIBe-
LIeHHbIE B TOJIILE BOJbIL.

B smumnmanone Bemunza CII Mens-
mach oT 0.7 1o 7.4 r/M’CyT, B MeTaIMMHU-
oHe — oT 1.4 10 12.3 r/M’CyT, a Ha ypOBHe
OpOBKU PyCIOBOII TOXKOMHBI — OT 4.1 0
47 1/M*cyT, IpydeM Ha BCeX TOPM30HTAX
npoucxopuio yeemdenne CII B BeTpe-

100%
75%
50%

25%

BECTHMK P dH

0%

Puc. 1. Usmenenue mowsnocmu eunonummuona (1), monuwsunvl nepemeuiantozo cros 600bi
(2) u coomrowenus sepmuxanvHoti (3) u NPUOOHHOI KeasuzopusoHmanvroii (4) cocmas-

nsouwsux CII 6 JJO pycnosoii nox6umvt 8 Mosatickom 8000xXpanunuiue

Hble HM U TIpU OC/IabeHny CTPaTuduIpoBaHHOCTI
BOJIHO TOJILLIN.

KoppenaunoHHblit aHa/IN3 MOKa3aJj, YTO Ha BCeX CTaH-
IMAX Y TOPM3OHTAX HAOIOAIOTCA CTATUCTUYECKU 3Ha-
uyymMble 3aBucumMocty CIT ot copeprkanus BB (r=0,46 npu
n=97), CpeHero 1o BepTUKaIN IpafillieHTa TeMIIepaTyp,
IIOKA3bIBAIOIEr0 CTPATUPNUIVIPOBAHHOCTD BOJHON TOJI-
my (r = -0,53 npu n = 97) u comepxanust OB B ocajke
nosymex (r = -0,40 mpu n = 97).

banaHc B3BellleHHOro BelecTBa B Mo)KkaliCKoM
BOJOXpaHU/INIIE B IETHUII IIEpPUOL

OcobeHHOCTH pacIipesieNieH st B3BELIEHHOTO BellleCTBa
B BOZIOXPaHWINILIE OIIPEeIOTCSI MOPHOMETPUYECKIMIU
0COOEHHOCTAMI JIOXKA M JUHAMMKOI BOGHBIX Macc [7].

AHanu3 MONMyYeHHBIX MHOTONIETHMUX MAHHBIX IIOKasall,
YTO 3arac B3BEIIEHHOI'O BellleCTBA B BOJHON TOJIIIE Ha-
XOIUTCA B TIPAMOI 3aBUCHMOCTM OT VHTEHCUBHOCTU
BETPOBOTO BO3felicTBUA. [Ipryem npu ofyHAKOBO CKO-
POCTHM BeTpa 3arac B3BeCK TeM BbIllle, YeM OOJIbliie TOM-
I[VHA TIepPeMelIaHHOTO C/I0sI BOJDI, T.K. 4eM OHa Oorblile,
TeM OOJIbIIast IIOLA b JOHHBIX OT/IOKEHNMII ITOJBEP)KeHa
BETPO-BOTHOBOMY B3MY4YMBaHMUIO.

Or1jeHeHHbBIe Ha OCHOBE PacyeTOB OPMEHTVPOBOYHBIX
0a/laHCOB B3BEILIEHHOTO BEIeCTBA BEMTMYMHBI B3MYUM-
BaHM JJOHHBIX OTJIOKEHUI M3MEHANMNCDh B TIpefieNiax OT
1,5 no 177 t/xm? (puc. 2). [Jaxke mpu CUIbHOM CTpaTnudm-
Kallyy BOJZHOJ TOJIIY ¥ HEBBICOKMX CKOPOCTAX BETPa B
U30/IMPOBAHHOM I'MIIOJIMIMHIOHE ITPOUCXO[IO B3MY4N-
Banue JIO, koropoe BHOCKIO OT 27 1o 50% IpuxongHoil
vacty 6ananca BB. YBemuenne BETPOBOT'O BO3[ENICTBIA,
0COOEHHO IIpY HOXOJIOfAHNUM, IIPUBOAWIO K TOMY, YTO
BK/Iaj B3MyunBanus [JO gocturan 95%.

KoppenaunoHHblil aHa/Mm3 BBIABUI CTaTUCTUYECKN JIO-
CTOBEPHbIE 3aBYICMMOCTY M3MEHEHNI! BeIYMHDI B3MY4H-
Banus JIO ot ckopoctu Betpa (r=0,89, n=16), TOMIIMHBI
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Puc. 2. VIsmereHrue cocmasnsousux npuxooxoii (a) u pacxooHoti (6) uacmeti 6ananca
BB 8 Kpacrosudosckom niece Mosxatickozo 8000XpaHunuuya 60 8pems nposedeHus
akcnepumenmos 8 2008-2011 ze. (1 - 6okosoil npumox, 2 — esmyuusarue JJO, 3 -
npumok e3eecu, 4 — 6an08as NPOOYKUUS Pumo- 1 300NAaHKMOHA, 5 — copoc 83secu 6
HudKenemauuti paiioH, 6 — ceOUMeHmMaus)

HepeMelIaHHoro c1os Boppl (r=0,65, n=16), cpenHeit Iy-
OuHBI ViccieyeMoro paitoHa (r=-0,68, n=16) u cpegHero
BEpPTUKA/IbHOTO TIpajyieHTa Temreparyp Bopbl (r=-0,68,
n=16). Y4eT BceX 3TUX IIAPaMeTPOB ITO3BOJIAET JOBOTBLHO
TOYHO OlleHMBaTh BenmuuHy B3myuusanus 10 [6].

Bxomap mpogykumy puTO- 11 300IUIAHKTOHA B IIPUXOHYIO
JacTb 6amaHca BB nsmensncs ot 2 5o 63 %, yBemm4nBasich
B IIepyopbl yewneHns crparuuxanym (r=0,8, n=16).

OCHOBHOII pacxXofHOI cocTaBisoLiell O6ananca BB B
cpenHeM parioHe Mo)kajicKOro BOJOXpaHINIIA ObUIa ce-
IVIMeHTalyA. JIMb B epyofibl MOBBILIEHHON IPOTOYHO-
CTV BOOXPaHWINIIA TPV NPOITYCKaHMUM MTaBOJKOB BK/IAJ,
oTToKa BB B HIpKenexxamue paitonsl gocturan 30%. Be-
JM4YMHa cefuMeHTanyy BB B cpenHeM pajioHe BOJOXpaHu-
JMIA M3MEHsUIach ot 5.5 go 147 t/km’cyT. Kak BumHO Ha
puc. 3, OIS eKeCYyTOYHO OCKAIOIIEro BellecTBa OT 00-
IIeTO KOMMYIeCTBa B3BeCU YMEHbIIAETCA C POCTOM CTpaTH-
¢$uLMpOoBaHHOCTY BOFHOI TOMIM. BeposTHO, 3TO CBA3aHO
C U3MEHEHNeM COCTaBa B3BeCH. YCWIEHMe CTparuduka-
LMY BOGHO TOMIIY IPUBOIWUIO K YBEINYEHUIO JOMN Op-
raHnyeckoro BemlectBa (OB) B cocTaBe ocajika JIOBYIIEK
(r=0,86, n=16). [IpeBbiiieHNe CenMMEHTAINN HaTl OOIUM

%cen ot 3armaca BB

120%

80%

40%

0%

» R?=0,90

0,0
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cp rpan T, °C/m

Puc. 3. 3asucumocmo omuoueHUs cpedHecymouHoti ceoumeHmauuu K obusemy sanacy BB
(Oomu ocesuieil 838ecu) om cpedHez0 BepMUKANLHOZ0 2PAOUEHNA MeEMNEPAMYPbL 800bL
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MEXYHAPO/IHbI/ rofj BOJHOIO COTPYHUYECTBA

KomdectsoM BB mpy Huskoit crparu-
buKkarm MoXXeT OBITh BBI3BAHO IPe06-
NafiaHMeM IIpoliecca B3MYUYMBAHUA Hajl
CelIMEHTAIMel B 9TOT EePYOf.

BanaHc opraHMYecKOro BellecTBa B
MoxaiickoM BOTOXpaHWINILE

Ha ocnose mposenmenHbix B 2009 T
KOMIUTEKCHBIX MccefoBanmii B Kpac-
HOBUIOBCKOM Iulece MOXKaiicKoro BO-
TOXpaHWINIA OBUIM PACCYUTAHBI OPU-
eHTHpoBOuHble Gamancel OB. Hepsska
6anmanca OB, B KOTOPYI0 BXOIAT IPOAYK-
st 6axrepuit (I16axT) u geTpurt, [OCTH-
raeT B OTAeNbHbIE epyuops 11%, mpidaeM
yBe/T4eHye TOM He[OyITeHHOTO Bellje-
cTBa OT HavyajbHOro 3amaca OB cosna-
IaeT ¢ pocToM BKIaja aectpykiym OB B
tomie Bopbl (r=0,91, n=7). 910 CBsA3aHO
C TeM, YTO IIOBEPXHOCTD IeTPUTA 3aCeTIsi-
nach 6aKTepyAMM, 0Opas3yIOIMI arpe-
rainyy, 4T0 MPUBOAMIO K HOBBILIEHNIO
VIHTEHCUBHOCTY IECTPYKIVIOHHBIX IIPO-
neccos [9]. A Bcex cmydaeB OTMeda-
JIOCh yBeIMYeHME CPEJHEeCYTOUHO He-
BA3KYI, BK/IIOYAIOLLEN B ce6s1 IIPOLYKIIMIO
0aKTepMOIUIAaHKTOHA ¥  0OpasoBaHuMe
[ETPUTA, C POCTOM CTpaTUUIMPOBaH-
Hocty BopHON Tomum (r=0,91, n=8) u
YMEHbILIEHVEM TOJIIVHBI IepeMellaH-
HOro ¢10s1 Bogbl (r=-0,96, n=38).

OcHOBHYI0 JI0TI0 (B CpefiHEM 3a JIETO
6onee 60%) B 6amance OB cocraBun
IIpUTOK — OTTOK OB.

9TO CBA3AHO C TeM, 4YTO OOJbIIas
yacTb OB B Bozie Moxkalickoro Bogoxpa-
HWINIA HAaXOJUTCSI B PacTBOPEHHOI
dopme [4]. Jonsa BamoBOI IEPBUYHON
npopykuuy ¢uromtankrona (I1TIsa)
B IPUXOJHOI yacTy 6ananca metom OB
2009 r. coctasisuia ot 3 go 22% (B cpep-
HeM 3a 7eto - 13,6%), yBemmamBasAch
B IIEPMOJ YCWIEHUS CTpaTuUKaLn
BopHOI Tonum. Koadduument koppe-
nauuy IIIIBan oT cpemHero sa mepuop
MaKCUMAa/IbHOTO TPAfiNeHTa IIOTHOCTH
cocrasnan 0,70, npu n=8. Bxyiag mpo-
AYKLVM 300IUVIAHKTOHA B HPVXOJHYIO
yactp 6amanca OB Mensanca B TeyeHue
nera ot 0,9 5o 4,1% (B cpeguem 2,0%).

Bxmap BsmyunBanusa OB, Haxopsme-
rocs B BepxHeM croe 1O, M3MeHsICs OT

FEREEEEEEETTT] Ne 2 (78) anpenb-utons 2013 T.



TEMATUYECKWI BNOK: MEXAYHAPO[HbI rofj BOJHOr0 COTPYHUYECTBA o

5 10 20%. V1 muiub B KOHIE /IeTa B Iepu-
0J] MacCOBOTO OTMVPAHMS CUHE3e/IeHbIX
BOZIOPOCJIEil TIpU BBICOKONM BETPOBOII
aKTMBHOCTU ¥ CHIVDKEHMM IIPUTOKA JO-
cruran 46%. Ilocrymnenue aanoXToH-
HOJ OPraHuMKyu C GOKOBBIM HPUTOKOM
He npeBbImano 4%. B pacxopHoit vactn
6amanca OB KpacHOBMZOBCKOro Ite-
ca nocie orroka OB B HIDKeneXXaluin
palioH, COCTaBMBIIETO B CpegHEM 3a
seto 2009 1. 63%, OCHOBHBIMM YaCTAMU
apstioTcsa cepumenTanns OB (16%) u
pectpykumsa OB B Tomme Boabl (20%).
Hambonpiime BemMuumHbI CegyMEHTa-
nuu OB oTMedeHB! B IIEPIMOJBI C BBICO-
KVMMU CKOPOCTSIMU BeTpa (Koppersuus
MeXAy 3stumu  BemmduHamu 1=0,92,
n=8). YBemrdyeHMne BK/Iaja B3MY4UBa-
Husa OB B 1O npuBomuT He TOMBKO K
yBe/m4eHnio fom cepyuMentanuy OB
B 6amaHce (r=0,86, n=8), HO TaKkXe yBe-
nn4uBaeTcs u BKiaap gectpykuyuy OB B
tonuge Bopsl (r=0,87, n=8). Ha ToHKO-
OVICIIEPCHBIX MMHEpATbHBIX VJIMCTBIX
JacTuax B3MydeHHbIX [IO 06pasyoT-
s KOIOHUM GaKTepuit, HOTPeOIA0mmx
pacTBOpeHHOe B BopHoi1 Tomue OB [7],
YTO NPUBOAUT K YBEINUEHMIO IeCTPYK-
LI B TOJILLIE BOMBL.

KoppenAumoHHblil aHammM3 BIMAHUA
rupgpodusndecknx GpakTopoB Ha M3Me-
HeHIe XapaKTePUCTUK (UTOIUIAHKTO-
Ha mokasas, yro IIITBanm ymeHbImaercs
npu BetpeHoit morofe (r= -0,74, n=8) u
yBermueHuyn Hnep mpu moxonomanumn
(r= -0,83, n=8) 3a cyeT IOBBIIIEHNA
MYTHOCTH Bofibl Itpu B3My4uBanuu [0,
YTO TaK)Ke HEraTMBHO CKa3bIBaeTCs Ha
6uomacce purortankrona (r=0,61, n=8).

Takum o6paszoM, yBenuueHue cTpa-
TUPULIMPOBAHOCTY  BOJHOW  TOMIIN
IPUBOIMT K yBenmdeHuto sanaca OB B
Hell 3a CYeT pOCTa MPORYKUMU PUTO-
U OaKTepMOIUIAHKTOHA U YBeIMYEeHUN
KO/MM4YecTBa JIeTPUTA.

MopgenmpoBaHue peXxMa B3BellleH-
HOro BelectBa M0>KajicCKoro Boo-
XpaHWINIIA

Ha ocHOBe mHONTyYeHHBIX SMIUPU-
KO-CTaTUCTUYECKNX  3aBUCHMOCTEI
Obita paspaboraHa Mojenb HoOpMu-

pOBaHUs PeXMMa B3BEIIEHHOTO BellleCTBa B BO-
moxpanwmue [5].

[IporpaMMHbBIT KOMIUIEKC paspaboTaH B MIBY-
MEpHOII 110 BEepTUKaIU ITOCTaHOBKe. Vcronbayert-
Csl HeCTallMOHApHasA CUCTeMa YpaBHEHMII TUPO-
AVHAMUKY U MacCOIEPEHOCa, YCPeJHEHHBbIX II0
IIVpUHe BofioeMa. B ypaBHeHMAX MaccomepeHoca
B KaueCTBe VICKOMBIX CKa/IAPHBIX QYHKLMII ABJIS-
I0TC TeMIlepaTypa, KOHIEHTpaLyus B3BeLIeHHO-
ro BellecTBa. B KauecTBe GaKTOPOB, BIMAIOUINX
Ha pelleHMe 3a/iadyl, PaCCMATPUBAIOTCS M3BECT-
Hble HaTypHble CYTOYHbIe M3MEHEHMs CKOPOCTU
U HAaIpaB/IeHNs BeTpa, U3MEeHEeHNe TeMIlepaTyphl
U BJIQKHOCTM BO3[yXa, B3aUMOJENCTBME C aT-
Mocdepoit, BauAHue (HOTOCHMHTE3a, IHMOCTYIUIe-
HlE B3BeCel U3 JOHHBIX OTIOXKEHUI, OCaKIeHIE
B3BELIEHHbIX YacTui. [uMapoamHamMmyecKme Xa-
PaKTepUCTUKY TOTOKAa (KOMIIOHEHTBI CKOPOCTH)
PacCUNTHIBAIOTCA C YI€TOM TePMOXA/MHHBIX IIO-
Jieit B BopjoeMe, MOpQOIOruy pycia, U3MeHEeHNs
ypoBHA cBoGoxmHON moBepxHocTH [8]. ITocTym-
JIeHVe ¥ yMeHbIIeHMe COfiep)KaH!s B3Becell 3a
cuer BamyuuBanna J1O, GpoTocuHTe3a, OcenaHMs
B3BECH OIPEesIOCh MO CTAaTUCTUYECKUM 3aBU-
CHMOCTSAM, IIOTTyYeHHBIX B Pe3y/IbTaTe 06paboTKu
IaHHBIX 9KCIIEPUMEHTA/IbHBIX HabmoneHui (2, 5].

B kauecTBe KpuTepus HOCTOBEPHOCTV MOJE/b-
HBIX pacyeToB ObII OIpefie/ieH UCIIONb3YIOLINIICA B
TUZPOIOIMYECKUX pacyeTax IoKasarenb S/0 — OT-
HOIIIEHMEe CPeIHEKBapaTYEeCKOI TOTPEIHOCTH S
K CTaH[JAPTHOMY CPeJHEeKBaIpaTU4eCKOMy OTKJIO-
HeHMIo O psaga Habmonenuit [1]. Kpurepnit xave-
CTBa pacdeTa 110 Mofier S/0 = 0,62 CBUJeTeNIbCTBY-
eT 00 YJOB/IeTBOPUTEILHOM KaueCTBe PAacieTOB.

3aknroueHune

Takum obpasoM, BausiHMe cTparudukanmm Ha
VHTEHCUBHOCTD CEIMMEHTALIMOHHBIX IIOTOKOB B
TOONMVHHOM BOJOXPAHWINILE 3aK/II0YaeTCs B TOM,
YTO IIPU YCUJIEHUY YCTONYMBOCTI BOJHOM TOILIM K
IepeMeNBaHNI0 B COCTaBEe B3BECH YMEHbBIIAETCS
TOJIA MUHEPAIbHBIX YaCTUL, B3MYYEHHbIX JOHHBIX
OTJIOXKEHUI Y TIOBBIIIAETCSA O/ aBTOXTOHHON Op-
raHyMKM (B TOM 4MC/Ie U 32 CYET Pa3BUTHsI CHHe3e-
JIEHBIX BOJOPOCIeNt, 00/IaJaIOIVX ITABYYeCThIO) U
TOEeTPUTA, CKOPOCTb OCENAHMS KOTOPBIX HEBEIMKA.
IlonmoxeHne NMKHOK/IMHA BINMsAET Ha COOTHOIIIE-
HJie BEPTUKAJIbHON (B3BECh OCaXXJAeTCsI I3 BOJHON
TOMIIVM) ¥ KBa3UIOPU3OHTAIbHON (B3BEIIEHHOE
BellleCTBa IepeMelaeTcsi B IPULOHHOI 00/1acTn)
COCTAB/IIOIINX CEMMMEHTAIMIOHHOTO TIOTOKa B
PYCTIOBYIO TOXXOVMHY HOMHHOTO BOHOXPaHWWINIIA.
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TEMATHYECKMI BJIOK: MEXAYHAPOJHbIW rofl BOAHOIr0 COTPYAHUYECTBA o BECTHHK Pdrebi

[ugponormyeckmii pe>xuM MOIJIETHMKOBOTO 03epa
BocTok (AHTapKTHUIa) IO TAaHHBIM TeOXMMMIYeCKIX
MICC/IEMOBAHMI JIE[ISTHOTO KePHA M 03€PHOI BOIbI*

Exaiikun A.A., Kozauex A.B., /lunenxoe B.A., Ilpeobpasxenckas A.B., Illubaes FO.A.

MpencTaBneHbl 0CHOBHbIE Pe3yNnbTaThl UCCNEA0BaHNS TMAPONIOTNYECKOro peXxnma noaneHNKoBoro osepa Boc-
TOK (AHTapKTUAA) NO AaHHbIM M3Y4YeHUs U30TOMHOTO COCTaBA KePHA 03EPHOr0 NbJa W3 rNyGOoKOI CKBaXUHbI 5T,
a TaKxxe nepeoro o6paslia 03epHON BOAbI U MOAENMPOBaHMs. MoKa3aHo, 4To HOPMUPOBaHME NibJia NPOXOAMUT B
YCNOBMSAX PABHOBECUS C 038PHOI BOAOIA, YTO NPUBOANT K OTTaNKUBAHWIO ra30BbIX, MUHEPANbHbIX, XUMUYECKUX
N MUKPOGUMONOrNYECKNX NPUMECeid. Bapualun N30TONHOro cocTaBa NbAa CBUAETENbCTBYIOT O HEMOHOM CMe-
LUMBAHWUW TaNoil NEJHNKOBON U PE3NEHTHOI 03EPHOII BOAbI, @ TAKXKE 0 MPUCYTCTBUN B 03epe MAPOTEPMANbHbIX
NCTOYHUKOB. [TpOBE/IEHHbIE 3KCMEPUMEHTbI N0 MOZIENIMPOBAHMUIO 3aMep3aHus BOAbI B LIMITMHAPUYECKON CKBAXIHE

no3sonunn pa3paboratb METOAMKY aHanu3a KepHa BTOPMYHOIO JibAa, 06pa30BaBLUEr0oCs B Pe3ynbTaTe NogHATUSA
03epHOI BOAbI B CKBAXWHY MOCIE BCKPLITUA 03epa B doespane 2012 .
Kntouesble cnoBa: AHTapKTuaa, ruaposiorniecknii pexxmm, U30TOMHbIA COCTaB, NiefAHble KepHbI, MOLeNMpoBa-

HUe, NoJJ1eHNKOBOE 03epo BOCTOK.

*

Paboma evinonuena npu gpunancosoii noooepicxe PODI (npoexm Ne 10-05-01049).

Ilopnepukosoe osepo BocTok -
KPYIHeNINi 00beKT MOIeHON I'i-
[IPOTIOTMYECKOl CeT AHTapKTU/bI
U 1ATOe 1O 00BbeMy IpPEeCHOBOJHOE
Teso Haleit iaHeTsl. [locnenHue nBa
flecATKa JIeT OHO IIpUBJIEKAaeT IpU-
CTaJIbHOE BHMMAaHMeE CIIeIMaTNCTOB U3
PasINYHBIX 00/1acTeil, B IIEPBYIO Ove-
penb — MUKPOOMOJIOTOB, IOCKONBKY
BCIIE[CTBYUE M3OIALMM OT OCTA/TbHON
qacTy reorpaduyeckoir  060/10YKK
3eMIM Ha MPOTSKEHUY MHOTUX MIJI-
JIVIOHOB JIET OHO MOXXET CITY>KUTb Me-
CTOOOMTaHMEM HOBBIX GOPM >KU3HU,
aJalITUPOBAHHBIX K YHUKAaJIbHBIM U
CYPOBBIM YCIIOBUAM 3TOTO BOJIOEMA.
B ¢esparne 2012 1. cocTos1/10Ch IEpBOE
BCKpPbITME O3€Pa POCCUIICKMMU CIle-
nyamucramu.  ViccmenoBaHue IOMy-
YeHHOII B pe3y/IbTaTe IpOObI 03ePHOI
BOJBI YK€ IIO3BONMIO OOHApYXWUTb
HOBBbIE, JloCe/ie HeM3BECTHbIe BBl
6akTepuil, BO3MOXXHO, SAB/IAIOIINECT
JaCThIO 03€PHOII 9KOCUCTEMBI [4].

e

NPEOGPAXXEHCKAS

VicTopus OTKpBLITHS U UCCTIENOBAaHNUA O3epa HaCUUThI-
BaeT y»xe okoro 50 siet [2]. 3a mporueniee ¢ Tex IOp Bpe-
MA U3Y4YeHUIO0 M30TOIHOTO COCTaBa KOH KEIALIMOHHOTO
03€pHOTO JIbJja OBUI TOCBAIIEH PsfL My6mmMKanmii (CM. 06-
3op B [1]). B HacTos1elt paboTe MBI IPUBOAVM KPATKII
0030p HauboIee 3HAYNMMBIX Pe3y/IbTATOB U3Y4YEHMs U30-
TOIHOTO COCTaBa KepHa O3€PHOTO /bja, IOMTyYeHHbIX
POCCUIICKMMM CHIelaTNCTaMM 3a TTOC/IeHIE TOMbI.

o cnoxuBIIMMCS peACTaBAeHNAM, 03€PO CYLECTBY-
eT 6/1arofapsi rMIpOTepPMaIbHOMY ITOTOKY TeIIa, 3a CYET
KOTOPOTO TeMIlepaTypa Jibjja Ha OIpeie/IeHHOI ITyOuHe
TOCTUIaeT TOYKM ITaBieHudA. Ilpum atom B ceBepHOIL
4acTyu 03epa, Iae TonmuHa nbjga 4300 M, nen TaeT, a B
IOKHOI 4acTH, THie paclonoXkeHa cTaHIuA BocTok, mpu
TOJNVHE JIefHMKa 0Kono 3800 M uieT mpouecc nbroo-
OpasoBaHus. B Tomie 03epHOTro b BBIIEISAIOTCS JiBA
CJI0S1: TaK Ha3bIBaeMblil «03epHblii ey 1» (3537-3618 m),

EKAHKUH

Anexceil AHaTONbEBUY

| KaHaVaaT reorpadhuHeckyiX Hayk,
BELYLLAV HAY4HbIV COTPYLHIK

| ADKTU4ECKOrO 1 aHTapKTUHECKO-

ro HWN (AAHN) Pocruppometa

KO3AYEK

F!}

LINBAEB JIMNEHKOB

Aunna BnagumupoBHa
| MafLLInA Hay4HbIA
COTPYOHIK ADKTUHECKOTO

11 aHTapKTiAYeckoro HIN
(AAHWI) PocruppomeTa

Anna BnagumupoBHa,
HayHbl COTPYAHIK APKTUYECKOrO
11 aHTapKTIYeckoro HIAW (AAHIN)
Pocruopometa

Bnapumup fikosnesuy
KaHAWAAT reorpadmHeckix Hayk,
3aBefyHoLLiA nabopaTopuen ApKTiye-
CKOTO W aHTAPKTU4ECKOr0

HUW (AAHW) PocruapomeTa

HOpuii Anexcanaposuy
Hay4HbIV COTPYAHNK ADKTAYE-

CKOro v aHTapkTu4eckoro HUN
(AAHIW) Pocrnapometa

f
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Puc. 1. Cxema, unniocmpupyouast popmuposanue cnoes 03epHozo 100a 1 u 2 6

0CHOBAHUU JIEOHUKOB020 noxkposa e paﬂOHE cmanuuu Bocmox

co,uepxauu/nﬁ BUOVMbIC MI/IHepa}Ibele BKJIIOUEHUA, U
abCOMIOTHO YUCTBINT «03epHbIN e 2» (3618-3769 m).
[Tpennomnaraercsi, 4to jex 1 o6pasoBancs B MPONIUBE,
OTAe/sAoIeM HeGOIBIION OCTPOB OT 3amajHoro 6opra
03epa, a e, 2 — Haf FHY6OKOBO,E[HOI7[ F0)KHOM KOT/IOBU-
HoI1 o3epa (puc. 1).

OCHOBHBIM MaTepyanoOM MCCIEHOBAHUS IOCTYXKM-
7 06pasLpbl TeHAHOrO KepHA 13 CKBaXuH 50-1 n 5I-2
B MHTepBajie IyouH 3538-3769 M. VI30TONHBIIT cOCTaB
(koHueHTpanuu fevitepusi, 0D, u kucmopona 18, §*0)
kepHa 5I-1 6p1 u3Mepen B JlabopaTopun HayK o Kiu-
Marte 1 oKpy>kamoueit cpege (. XKud-crop-Visert, Ppan-
IV1:1), BCeX APYTUX YIOMAHYTBIX B paboTe 06pasiioB — B
JTabopaTopuy WM3MeHEHMiI KIMMaTa M OKpy>XKaloliei
cpenpt (JIMKOC) AAHUN. Mertoauka usMepeHMit of -
po6HO n3noxeHa B [1].

."H"BC]L\.IIUEI B IO RS

Boctox ckp. 5T

AT o epHE e

DEHNCENIE o
[}
TeKa

JETHHE

Kok

I

| | |
MILIPOTePMATEIEG NCTOTHIIKIE

Puc. 2. Cxema yupkynayuu 600vt 6 noonedHukosom osepe Bocmox,
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NPUHAMAS ONIA NOCMPOEHUS NPOCIOTE U30MONHOLL MOOENU

TEMATUYECKHIl BNOK: MEXAVHAPO[HbIii rofj BOAHOI0 COTPYHUYECTBA

Ins  uHTepmpeTanuu MU3OTOIMHBIX
IaHHBIX MBI JICIIO/Ib30BAJIN CXEMY U30-
TOITHOTO ¥ MAacCOBOro OamaHca o03e-
pa (puc. 2). Tanble negHUKOBBIE BOJBL,
6ormee TpecHble, YeM pe3UAEHTHas
O3epHas BOfa, IOJHUMAIOTCSA BJOTIb
HAaKJIOHHOM HIDKHEN IIOBEPXHOCTU
JIeHVKA, CMEIIVBAsCh 10 IyTH C HU-
JKeTIeXKAIMMU CTIOSIMU O3€PHOIT BOJBL.
B 1oxHOIT yacT o3epa oOpaszoBaHUe
03€pHOTrO JIbfJa COMPOBOXKJAETCSA €TO
oboraileHneM TSDKETbIMU U30TOIIaMM
[0 CPaBHEHUIO C BOJOI, mpuieM 3d-
¢dexTUBHBIN K03QPULMEHT PpaKLmo-
HUPOBaHUs 3aBUCUT OT MeXaHM3Ma
00pa3oBaHUs — CKOPOCTU 3aMep3aHus,
Ha/IM4UsA KPUCTA/VIOB BHYTPUBOJHOTO
7bla U «BOAHBIX KapMaHOB». Kpome
TOTO, B O3epe eCThb [JOIOTHUTENbHBIIN
UCTOYHMK BOABI — TUAPOTEPMasb-
HBIi1, He BAUAIOUMI Ha MacCOBBIT Oa-
JTaHC 03epa (IIOCKONbKY caM IUTAeTCA
03€epHOIT BOROI1), HO U3MEHSIOIINIT €TO
M3OTOINHBI cocTaB. Ha ocHoBaHUM
IDaHHOI CXeMBbl ObUTa MOCTPOEHA MPO-
CTasi U30TOMHas1 Mofenb o3epa [5]. Oc-
HOBHOJ NPUMHINII, KOTOPbII II03BONINII
CleNaTh 3aKIIOYeHMe O TpUpOofe Ha-
O/071aeMBIX B 03€PHOM JIbIY Bapuanuit
M30TOITHOTO COCTaBa, CIAYIOINIL: He-
3aBICMMO OT MeXaHM3Ma JIbToobpaso-
BaHMs WM3OTOIHBIM COCTaB O3€PHOTO
7bAa cBsizaH Ha guarpamme 8D-8"0 ¢
M30TOIHBIM COCTABOM O3€PHOII BOJBI
JIVHUEN ¢ HAaKIOHOM (K09 duiyeHTOM
perpeccun), paBubIM 4,060+0,035. Ta-
KIM 00pasoM, BIVISTHYE JIBYX OCHOBHBIX
MIPOLIECCOB Ha MISMEHYMBOCTD M30TOITHO-
r0 COCTaBa 03ePHOTO JIbAa — MEXaHN3Ma
MbJ000pa3soBaHMs U Bapualuili U30-
TOITHOTO COCTaBa BOJbI O3epa — MOX-
HO pasfeNnTh C MOMOLIBIO MapaMeTpa
dxs4 = 6D - 4,068"%0. VsmeHenus
3TOTO IapaMeTpa B 03€pPHOM JIbAY Of-
HO3HAYHO TOBOPAT O BapMalMsAX U30-
TOITHOTO COCTaBa O3€pHOIT BOXBI (CM.
HOSCHNUTETIBHYIO CXeMy Ha puc. 3).

Ha puc. 4, a, 6 npuBeneHbl TaHHbIE
10 M30TOITHOMY COCTaBY KEPHOB CKBa-
>kuHbl 5I-1 B mHTepBane 3540-3650
M U CKBaXuHbpl 5[-2 B uHTepBaje
3600-3769 m. ObpaiiaeT BHUMaHUE
OJVHAKOBBII XapakTep W3MeHeHUs
koHUeHTpauuit 6D u 80 B obuem
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TEMATUYECKHUIl BNOK: MEXAVHAPO[HbIii rof] BOJHOr0 COTPYHUYECTBA o

uHrepsane (3600-3650 M) o6oux Kep-
HOB, 4YTO TOBOPUT O XOpOIIeM Kaue-
CTB€ U3MEPEHMUIL.

ITo xapakTepy M3MEHYMBOCTU M30-
TOITHOTO COCTaBa BCA KOJIOHKA 03€PHO-
TO JIbfla MOXKET OBITH pasfie/ieHa Ha TpU
UHTepBaa:

Mutepsan 3538-3619 M coBmagaer c
TOJIIEN TaK Ha3bIBAEMOTO «O3epHOTO
nbaa 1», cbopMupoBaBuierocsi BOmmsu
3amajiHoro 6epera osepa. [lomumo Ha-
MYV BUVIMBIX MMHEPATbHBIX BKITIO-
YeHUIT, 9TOT JIefl XapaKTepU3yeTcs OT-
HOCUTE/IBPHO BBICOKVMM COZEp)KaHVeM
rasa [3], 4TO CBU/IETE/IbCTBYET O C/IOX-
HOM MeXaHM3Me JIbBo00Opa3oBaHMs,
BK/IIOYAIOIIEM 3aXBaT U IOCTefyollee
3aMep3aHye BOJHBIX KAPMAHOB, a TaK-
Ke o0pasoBaHMe KPUCTA/UIOB BHYTPU-
BOJHOTO /1bfja. [IoaTOMY I1aBHBIN dak-
TOp M3MEHEeHMs M3OTOIHOTO COCTaBa
NbJa B 3TOM MHTepBaje — Bapualyn
YC/IOBUII I MeXaHM3Ma JIbA0o00pa3oBa-
HUSA, YTO TOATBEP)KAAETCA HAKIOHOM
muHuM perpeccun Mexay 6'°0 u 6D,
paBHBIM 4.

oD

Puc. 3.

Cxema,
UATIOCMPUPYIOWLAST
nosederue
napamempa

dxs4

MutepBan 3619-3647 M 06pa3oBaH mpuOIM3UTETHHO
B 43-34 KM BBepX IIO JIMHUM TOKa K CEBEPO-3aIajy OT
cranuuyu Boctok, B6mm3n HebonpIoro octposa. OTcyT-
cTBye Koppemsauym Mexay 0D u §'°0 B aToM nHTepBae
paHee OBIIO MHTEPHIPETUPOBAHO [5] Kak MposiBIeHMe
TUpOTepMa/IbHONM aKTMBHOCTH Ha JHe o3epa. [eonornsa
o3epa BocTok msydyeHa HeOCTaTOYHO, OTHAKO MMEIO-
myecs JaHHble He MCKIIOYAOLT BO3MOXKHOCTU PacIo-
JIOKEHMSI B 3TOM palioHe pa3/IoMOB 3€MHOII KOPBI, 11O
KOTOPBIM U IIOCTyMaeT TUAPOTepMasbHasA BOAa.

VurepBan 3647-3769 M ob6pasoBanics Haj ITyb6oOKo-
BOJHOII I0KHOJ KOTJIOBMHOI 03epa BocTok Ha paccro-
sHuM 34-0 kM oT cTtaHuuu. EcTb OCHOBaHUe Ipefno-
JlaraTh, YTO MEXaHU3M JIb0-00pa3oBaHUA «O3EpPHOTO
7bJa 2» OTHOCUTEIBHO MPOCT U 3aK/II0YaeTCA B paBHO-
BECHOM 3aMep3aHNI 03epHOIT BOABI 6e3 00pa3oBaHNs
KPUCTa/I/IOB BHYTPUBOGHOTO /IbJja ¥ BOMHBIX KapMaHOB
[3]. VI3MeHYMBOCTD M30TOITHOTO COCTaBa JIbfla B 9TOM
UHTepBajie KepHa TOBOPUT O KONMeOAHUAX U3O0TOITHOTO
COCTaBa 03€PHOJ BOABI 3a CUET My/IbCalMil IPUTOKA Ta-
JION NemHUKOBOI Bojbl. [losgBnIeHMe 3TOrO CUTHAIA MO-
KaspIBaeT, YTO JAHHBIN palioH o3epa Goree JOCTYIeH
IJ1A MOCTYIIEHN TaJIbIX BOJ M3 CEBEPHOII 9YacT! 03€pa,
4YeM Y4acTKM BOflO€Ma, IPMMBIKaIOI/e K €T0 3alafHoO-
My b6epery. 9To MOXKeT 0OBACHATHCS TEM, UTO, COIJIACHO
COBpEMEHHBIM INPEAICTAaBIIEHNAM, B 03epe TOCIOACTBY-

ildxs4,

dxs4 = 06D —4.06 6130

@)

Hak10H 4.06

BECTHMK P dH

VI30montulil cocrmas 03epHo20 1b0a C6A3AH ¢ U30MONHBIM COCMABOM 600bl TUHUell pezpeccuu ¢ HaknoHom 4,06. ITapamemp dxs4, paccuumoieaemulii

kak 8D - 4,06 60, nocmosHen 600mb 10601 MuHUYU ¢ makum Haknonom. Takum o6paszom, sHauerue dxs4 00urnaxoso 0 600vt (mouxa 1) u ons
71604, CHOPMUPOBAHHO20 U3 IMMOTE 600bL NPU PASTUMHBIX Pusuteckux ycnosusx (mouxu 3 u 4). Ecnu usomonHuiii cocmas 600bi MeHAeMCS 600716
JUHUL C HAKIOHOM, OmAuuHbIM om 4 (nanpumep, om mouxu 1 k mouxe 2), mo napamemp dxs4 usmenumcs na éenuuuny 8dxs4,. /led (mouxa 5),
cpopmuposannblii us maxoii 600vt (mouka 2), umeem dxs4 eéviute, uem n1ed 6 mouxax 3 u 4, Ho nourmu maxoii e, kax 0717 600vt 6 mouxe 2. IIpu amom
Sdxs4, uymv menviue, uem 8dxs4,, HOCKONbKY HAK/IOH TIUHUU 600a-71€0 8 HESHAUUMENDHBIX NPEOenax 3ABUCUM O USOMONH020 COCMABa 600bL
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Puc. 4. Vzmenenue u30monHozo cocmasa n1e0sHvIX KepHos ckeaxcur 5I-1 u 5I-2 6
unmepsane nybuvt 3540-3769 m
a u 6 - KoHyenmpayuu, coomeemcmeenro, 8D u §180. IIpedcmasnervt
cenadcentvle Kpusbie no namu 3Havenusm. Toukamu 0603Ha4eHbL UCXOOHDIE
pe3ynvmamul UsmMepeHust KepHa cKkeaxicurvl 5I-2

eT LVPKYIALMs, HallpaB/lIeHHas IO YacOBOM CTpeJIKe
[7]. OT™MeTMM TakKe, YTO SIBHO BBIPa)KEHHBIN CUTHAI,
CBSI3aHHBIN C Ta/0M TeTHUKOBOM BOJOM, B HU>KHEN Ya-
CTU KepHa CKBaXMHbI 5[-2 mpepnonaraer ee HEIOIHOE
CMeIMBAHKe C Pe3UJEHTHON 03€pHOI BOJOIL. ITO IO-
3BOJIAET CHeaTh BaXXHBI BBIBOJ, YTO C/IOV BOJBI, pac-
MOJIATAIOIMIICA HEIOCPENCTBEHHO IIOf JIEHHUKOBBIM
IIOKPOBOM B pailoHe CTaHIMM BOCTOK, He pempe3eHTa-
TUBEH C TOYKM 3PEHNs YCIOBMIL, CYIeCTBYOLINX B 60-
Jiee TTTyOOKMX C/IOSAX O3epa.

Ecm npuHATH TMIOTE3y O PaBHOBECHOM 00Opa3sOBaHNM
03€pHOTO JIbja 2, TO MOYXHO TOYHO PacCYNTATh M30TOITHBII
COCTaB BOJbI, M3 KOTOPOIT 0OPA30BaICs JIel STOTO MHTEP-
Bama. [Ipy cpemHNX 3HaUYEHMAX M30TOITHOTO COCTAaBa JIbJa,
paBHBIX —56,22 %o wist §'*0 n —442,4 %o st 8D, u paBHO-
BeCHbIX Koa(p¢uimeHTax (pakKIMOHMPOBAHNUS, COOTBET-
cTBeHHO, 1,003 n 1,0208 [6] momryyaeM M30TOIHBIT COCTaB
BOJIbI, PaBHBII COOTBETCTBEHHO —59,04 1 —453,8 %o.

B pesynbrare BckpbITusA o3epa Boctok 5 pespanst 2012
I. ObII ITO/TyYeH IIepBBIit 06pasel] 03epHOIT BOAbI, HaMep3-
IIeil Ha CHapsf| MOC/Ie MObeMa BOAbI B CKBAKIUHY (puc.
5). CpenHee 3HauYeHVe U30TOITHOTO COCTaBa 9TOTO JIefs-
Horo Hapocrta (-453,8+1,4 %o ma meittepus u -59,0+0,3
%o 17151 KMCTIOpofa 18) TOUHO COBIIAIO C PACUETHO BENTN-
urHOM. TakuM 00pa3oM, M30TOIHbIE JaHHbBIE TIOATBEPK-
[AIOT MIPEAIIONOXKEHNE O TOM, YTO O3€pHBII1 e 2 popmu-
PpOBaJICA B YC/IOBUAX PAaBHOBECKA C O3EPHOI BOZIOM.

JanpHemme yccrefoBaHns IOIEIHNKOBOTO 03€epa
BocTok 6yfyT BK/IIOYaTh HECKO/IBKO STAllOB, IIEPBBIM 13
KOTOpBIX OBUIO pasbypuBaHMe 3aMepsliell B CKBaXKU-

HE 03€pHOJI BOAbI B JIETHUII IIOJIEBOIA
ce3oH 58-it PAD (nexabpp 2012 - ¢es-
panb 2013 rr.). AHamu3 3TUX 06pas3LoB
MIO3BOJIUT HAINPAMYI0 M3MEPUTH M30-
TOITHBIN, TAa30BBINM UM XUMUYECKUN CO-
CTaBbl O3€PHOII BOMBI, a TaKkXKe Ooree
IOCTOBEPHO OIIpeNeNINTh Hamane (Vm
OTCYTCTBME) MUKPOOHOII )XM3HY B Hell.
OpHako, BCIENCTBME TOTO, YTO 3a-
Mep3aHMe BOJbl B CKBa)KMHE — MeJl-
JIEHHBIJ IIPOLIECC, OH COIPOBOXKAETCS
U3OTOIHBIM  (PpaKIMOHUPOBAHNUEM,
KOTOpO€ NIPVMBOAUT K M3MEHEHMIO TIep-
BOHAYa/IbHOTO M30TOITHOTO COCTaBa B
06pa3oBaBIIEeMCs JIBY 110 CPAaBHEHUIO
¢ Bomoit. UTOOBI OLIEHUTH BIUSAHNE
aToro (akropa, HaMu ObUI IPOBeELEH
JTabOpaTOPHBINl 9KCIIEPUMEHT IO MO-
JEeMMPOBAHMIO IIpoLlecca 3aMep3aHMs
BOZBI B IMIMHAPUYECKOI CKBAKIHE.
3aMopaXMBaHue BOIBI IPOU3BO-
IWJIOCh B IUIACTMAacCOBOM LIMIMHZpE
BBICOTOI 43 CM, MMEIOLIEM BHYTPEH-
Huit puamerp 110 MM M yCTaHOBJIEH-
HOM B xonopmuon (=12 ... =10 °C) na-
Ooparopuy Ha MarHUTHOI MeLIajIKe
¢ noporpeBoM (puc. 6a). B mporecce
3aMOpakMBaHMS BOZABI €€ TeMIlepaTy-
pa cocrasnsana -5,0 ... -2,5 °C. Kpu-
CTa/I/IM3alysA BOJGbI B OCHOBHOM YacTy
LVJIMHJIpa 3aBepIInIach yepes 74 yaca
IIOC/Ie Havaja OSKCIIEPMMEHTa, TOTfa
KaK B HIVDKHEN 4acTy ellle OCTaBalach
Xupgkas Boga. VccnenoBanus mmmgos
HIOKa3a/Iy, 4To Jiefi, 06pa3oBaBIINIICS B
LWUIVHAPE, VIMEET HEOLHOPOJHYIO, pa-
IVaJIbHO-TTy4eBYIO CTPYKTYpY (puc. 7a)
¢ MaKCUMMAQJIbHOJM KOHILIEHTpAaLVeil ra-
30BBIX BK/IIOYEHWIT BOIM3Y OCU LIVIJIVH-
npa (puc. 66). [maBHbBIe OCY KPUCTAJIOB
JIeXKaT CTPOTO B TOPM3OHTAa/IbHOM II7IO-
CKOCTM ¥ OpMEHTMPOBAHBI II0 HOpMa-
M K UUIMHAPUYECKON CTEHKe COCypa,
9YTO COOTBETCTBYET YC/IOBUAM OTBOJA
Teria yepes Hee. Ha puc. 66 u 62 moka-
3aHBI CXeMa 0TOOpa M3OTOIHBIX MIPOO,
a TaKKe pe3ylIbTaThl MX 1aboparTop-
HbIX aHamm30B. [TonepeuHslit mpoduib
M30TOIIHOTO COCTaBa MCKYCCTBEHHOTO
KEPHa MHTEPIPETUPYETCA  CIENYIO-
myM o6pa3oM. 3amMep3aHye BOABI Ha-
4MHaeTCsA BOMM3Y CTEHOK LWIMHPA U
COIIPOBOX/JA€TCA M30TOIHBIM (pak-
unonuposanueM. Ileppas mopumsa
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(cnoit) nmbma HAXOAUTCA B M3OTOIHOM
paBHOBECUM C BOMON B LWIMHIpE U
oboraieHa TSDKEIBIMU M30TOIAMY 110
CpaBHEHMIO C Hell. B ocTaBmerics Bofe
KOHIIEHTpallMsl TsDKE/IBIX M30TOIOB
CTAaHOBUTCS 4yTb MeHble, U CIedy-
Iolljast MOpLMs JIbAA, COOTBETCTBEH-
HO, TaK)XXe VMeeT 4yTb Oojiee HM3KMI
M30TOMHBI cocTaB. Takum o6pasom,
4yeM O/1DKe K IIeHTPY MCKYCCTBEHHOTO
KepHa, TeM Jierde M3O0TOIHBIN COCTAB
nbga. CpenHee 3HaYeHMeE IIONEPEYHOTO
po¢uIs U3OTOITHOTO COCTaBa B KEpHe
HIpUOIN3UTEIBHO PABHO M30TOITHOMY
COCTaBy BOZbBI B Hauajle dKCIIepUMeH-
ta. COOTBETCTBEHHO, He3aMep3lias
HopuusA BIaT¥ B KOHIle 3KCIIepMMeH-
Ta CYI[ECTBEHHO OOOralieHa JTerKuMMI
M30TONAMM II0 CPaBHEHMIO C IIepBO-
HavajabHOV Bomow. HakmoH mumHUMA
perpeccun MeXay Kuciaopopom 18 mu
peiitepueM paBeH 4,3 B IIOJTHOM COOT-
BETCTBUM C TEOPUEIL.

Ha puc. 7a u 6 mbl comoctaBmmm
UGBl NOIEPEYHBIX CPE30B MOJETb-
HOTO JIbJIa, IIOTY4EHHOTO B XOfie 9KC-
HEepPUMEHTa, 1 JIbJa, 00pa3oBaBIIErocs
B CKBa)XJHE B pe3y/IbTaTe 3aMep3aHus
03€pHOJI BOAbBI ¥ IIONHATOIO B CE30H
58 PAD (xepH ¢ rmy6unsl 3440 M, pac-
crosiHme 1o o3epa 330 m). Ob6a umda
00/1a/jal0T OHUMU ¥ TEeMM XKe Xapak-
TEPHBIMU OCOOEHHOCTAMI: pajjyiajib-
HO-JIy4eBasg CTPYKTypa, MeHJIeHHBbI
POCT KPUCTAJUIOB OT CTEHOK CKBa>K/HBI
K LIEHTPY, KOHIIEHTpalls Ta30B U XU-
MUYECKUX IpMMeceil B LIEHTpe KepHa,
He3aMep3luil LIeHTPA/JbHbI KaHaJl.
IlonyyeHHble HaHHbBIE CBUIETENIbCTBY-
I0T O TOM, YTO YC/IOBMSI SKCIIEPUMEHTa
HOCTAaTOYHO TOYHO BOCIIPOM3BENN YC-
NOBUA, NPY KOTOPBIX IIPOM3OIIIO 3a-
Mep3aHye HNOJHABIIENCA B CKBAXUHY
5I' o3epHOIT BOABI B pe3ynbTaTe OCY-
1LIeCTB/IeHN IIePBOr0O IIPOHMKHOBEHNUSA
B 03epo. TakuM 06pasoM, pesynbraThl
9KCIIepUMeHTa OyNyT WUCIONb30BAHBI
I/1 MHTepIIpeTalluy KepHa 3aMep3Iielt
03€PHOI1 BOAIBL.

B 3akmroueHue OTMETMM, YTO IIPO-
BefleHHble MCCIeOBAaHUA I103BOININ
CYLIeCTBEHHO PACIIVPUTD HALIM NIpef-
CTaB/IeHNsI O TUAPOJIOTMYECKOM pe-
>KUMe MOJIEfHUKOBOro o3epa BocTok

Puc.5.  Hapocm u3 samep3uieti 03epHoti 600bl, 06pA306a6UUIC HA HUNHeM mopUe 6Yp0o6020
CHAPA0A NOC/e NPOHUKHOBEHUS 6 N00NIEOHUK080€e 03epo Bocmok

Puc. 6. Ixcnepumenrin no mMoOenupoBaHuio b0, 06pasyoule2ocs

npu 3amep3anuUL 800bL 8 CKBANUHE:
(a) - aKCnepumMeHmManvHAs YyCMAHOBKA;
(6) - nonepeunviii cpes modenvbHO20 1bOA 8 NPOXOOTUEM CBEME;
(8) - cxema ombopa u30MOnHvIX NPOO 6 UCKYCCIBEHHOM JIEOTHOM KepHe;
(2) - pesynvmamol onpedeneHust U30MONHO20 COCMABA B00bL 00 3amep3aHus (KpacHas
JIUHUS), U30MONHOZ0 COCMABA UCKYCCIMBEHHO20 TIE0SHO20 KepHa (CUMSIA TUHUS) U
U30MONHO20 cOCMAsa Heamep3uleii 600bl, OCMABULENICS 8 HUNCHET YaCmU YUAUHOPA
8 KOHUe IKcnepumeHma (3eneHas)

ellle Ha STalle €ro INepBUYHOrO M3YyYeHMUs, [0 IOomyde-
HIS TIePBOIL IPOObI 03epHOI BOfbl. OHUM U3 BasKHE-
LIVX SIBJISIETCA BBIBOJ, O TOM, YTO IIOBEPXHOCTHBIV CJI01
03€pHOI BOJBI B 3HAYUTE/IbHOM CTEIEHU MCIBITBIBAET
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Puc. 7. Domozpaduu winudos KorenauuoHHozo 1v0a, 06pazosasuiecocs 6 pesynivimane 3amep3anis 600bl 6 xo0e Ikcnepumenma (a) u 3amep3aHus

03epHotl 800vL 8 ckeaxcure 5I-1 (6), 6 nonspuzo8anHom ceeme.

BIMAHME Ta/lbIX JIEGHUKOBBIX BOJ, MOCTYHAIOIIUX U3 HUIL, YTO TOBBIIAET MAHCHI HA OOHA-
CEBEPHOI 4acTU 03epa, ¥ IOTOMY He pellpe3eHTaTyuBeH  PYKCHUE SKUSHN B 3TOM yHMKAa/JIbHOM
C TOUKN 3peHUs YCIOBMIA, CYI[ECTBYIOUMX B Gomee rry- ~ BOJHOM 0GbeKTe.

OOKMX CI0SAX, YTO MOYEPKMBAET HEOOXOMUMOCTD Iasb-

HEJIINX VCCIeJOBaHNIT, BKITIOYAOINX IP0600TOOp 110 Ilpu  nanucanuy Oannoil cmamvu
BCell BOJHOJ TOJIIE, OT HVDKHEN I'PaHMITBI JIETHUKA JIO Obinu  UCNONB306AHbL  Pe3yNbmambl,
IoHa o3epa. BmecTe ¢ TeM, HEOTHOPOHOCTD O3epa O3Ha- nonyyertvle npu noodepicKe 2panmos

YaeT CyIeCTBOBAHME B HEM PA3TMIHbIX SKOTOTHYECKUX L QDI 05-05-65248a u 10-05-01049a.
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Hydrological regime of subglacial lake Vostok (Antarctica)
based on geochemical studies of ice core and lake water *
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Abstract

The main results of the subglacial Lake Vostok (Antarctica) hydrological regime investigations are presented as based
on the lake ice and water isotope content studies and modeling. It is shown that the lake ice is formed in equilibrium
with the water, which makes the ice to reject the gas, mineral, chemical and microbiological impurities. The variability of
the stable isotopes in the lake ice is an evidence of the not complete mixing of the glacier melt and resident lake waters,
as well as of the significant contribution of the hydrological sources to the lake. The experiments simulating the water
freezing in a cylindrical borehole have allowed to develop the methodology of the analysis of the secondary ice formed as
a result of the water rising to the borehole after the first penetration to the lake on the 5th of February 2012.

Keywords: Antarctica, hygrological regime, ice cores, isotopic composition, modeling, subglacial Lake Vostok.
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BogoobecnieueHHOCTD U AaHTPOIIOTeHHAs Harpy3Ka
Ha BOgHbIe pecypcbl Poccnu B cpaBHeHNHN
C APYIMMU CTPaHaMU *

Koponkesuu H.J., bapabanosa E.A., bubuxosa T.C., 3aiiyesa J1.C.

Moka3aHo mecTo Poccun no 06ecnevyeHHOCTU BOAHBIMI Pecypcamu (B OCHOBHOM Pecypcami PeYHOro CToKa), aH-
TPOMOrEHHOM Harpy3Ke Ha HUX, a Takxe 3 EKTUBHOCTM MCMNONb30BAHIUS BOAbI CPeay CTpaH «60MNbLLOI BOCbMEP-
Ku», 19 CTpaH, penpe3eHTaTUBHBIX 4115 CYXXAEHNS 0 MMPOBOM BOJHOM X03SIACTBE, M MMPA B LIEIOM.

Knroyesble cnoBa: BOAHbIE PECYPCbI, PEYHOIA CTOK, aHTPOMOreHHas Harpy3ka, UCnosb30BaHue Bofbl, 3(EKTUBHOCTb.

* Paboma svinonuena npu punarcosoti noodepicke PODII (epanm Ne 12-05-00838).

Hepenko mpmuATo cpaBHMBarb Poccmo m CCCP ¢
APYTMMM CTpaHaMM MMpa IO IPUPOAHBIM YCIOBUAM U
XO3SAMICTBEHHOM JesATenbHOCTI. He ABIAI0OTCS MCKIoYe-
HUEM U CpaBHEHN [0 BOSHBIM pecypcaM M BOJOXO035Ii-
CTBEHHOI! [IeATe/IbHOCTY, YTO HAIIO OTpaKeHue B Iie-
oM psifie my6mmkanmit [1-19]. OpHako sTa TeMa JaneKo
He JICYepIIaHa, psf, MOMOXKEHMIT 11 JAHHBIX HY>KJAeTCA B
KOPPEKTUPOBKe U JOIOTHEHNH, OCOOEHHO C YYeTOM II0-
SABMBIIETICA B IIOC/IETHEee BpeMs NHPOPMALVINL.

B manHoit paboTe BBINOMHEHO cpaBHeHue Poccum u
APYTUX CTPaH MO O0eCreYeHHOCTV BOJHBIMM pecypca-
M1, QaHTPOIIOTEHHO}I HAarpysKe Ha HIX, 9((eKTMBHOCTI
UCIIONMb30BaHMA BOfbl. OCHOBHOE CpaBHEHME ClIelAaHO
¢ 00IIeMIpPOBBIMM TIOKA3aTeAMI, C INOKAa3aTe/LIMU TaK
Ha3bIBaeMOI «OOJIBIION BOCbMEPKII» (momumo Poccum,
Bemuko6puranust, lepmanums, Wramms, Kanaga, CIIIA,
®pannus, Anonns). Kpome Toro, mokasano mecto Poc-
cuy cpeayt 19 cTpaH (perpe3eHTaTUBHbIX I CYXKEHNS O
MIPOBOM BOJHOM XO3SIJICTBe). B 4nicmo nocmennux Bonym
KpyIIHeTive pa3BuBaomecs rocyfgapcersa (VMumnsa, Ku-
taif, bpaswmus, Hurepus), 6piBiie pecrry6miku CCCP
(Benopyccus, Ykpanna, KazaxcraH, Y36ekucraH), OpiBiime
couctpanbl Bocrounoit Eponsr ([Tonbura, bonrapms), a
taroke ABcTpamust. O penpe3seHTaTNBHOCTI 9TUX CTPaH
CBUJIETEIbCTBYeET 00111ast, 6/1M3Kas K MUPOBOIL, CTPYKTYpa

KOPOHKEBUY

Hukonaii UBanoBny

JIOKTO reorpadon4eckmx Hayk, mpodeccop,

3aBeqytoLLpiA nabopatopuei rnaponori OeaepanbHoro rocy-
[N1apCTBEHHOTO yypeXx AeHms Haykv VHcTITyTa reorpadium PAH.

BUBUKOBA

TatbsiHa CepreeBHa

KaHAMAaT reorpadiu4eckix Hayk, Hay4HbIi COTPYAHIK DeaepanbHoro ro-
Cy[1apCTBEHHOO BIO[DKETHONO Y4PEXIEHNS HayKn VIHCTUTYTa reorpacpmm
Poccuiickoit akaaemimn Hayk.

|
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BOJIHOTO XO3SJICTBA, a TAKXKe JOBOJIIBHO
MIOCTOSIHHOE COOTHOIIEHME MX CyMMap-
HOTO BOJIONOTpPEOIeHNsI ¥ MUPOBOTO
Ha ypoBHe 1990 1 2000 rr. (IpuMepHO
60%), 4TO [0 OCHOBaHME IIO JAHHBIM
aTUX cTpad 3a 2010 r. paccunTarh MUpPO-
BOE BOJONOTpeO/IeHNe 3a 9TOT TOfi, 10
KOTOpOMY Mbl HE€ pacIlojaraéM JaHHbI-
mn. Jlob6aBum eltie, 4T0 0TOOpaHHBIE 19
crpaH (Bkmodas Poccuro) mpepncraps-
10T BC€ KOHTVHEHTHI, KpoMe AHTapKTH-
Ibl, 3aHMMAIOT 54% CyIIVM 3eMHOTO IIapa
M COCPENOTOYMBAIOT 56% MUPOBOTO
HaceseHVsA. COOTBETCTBEHHO Ha JIONIO
Poccun mpuxopmrca okono 13% cymm
u 2% Hacenenus. CBeleHUs O TIOLIAAu
TOCYJAPCTB M UMCTEHHOCTYU HaCe/IeHNs
B3ATHI U3 [20].

O6ecnie4eHHOCTb BOTHBIMMI PeCypcaMm

B 4ncrre mokasareeii, BBIOpaHHBIX J1A
CpaBHEeHN:, B IIEPBYI0 O4Yepefib, pecyp-
Cbl PEYHOTO CTOKA, HO TAKXKe PpecypcChl
aTMOC(EPHBIX OCA[IKOB (KaK VX IOTEH-

BAPABAHOBA

Enena Anexceesna

KaHAMAAT reorpadneckmx HayK, CTapLUNA Hay4HbIA COTPYAHNK
®e1epasnbHOr0 rocyAapCTBEHHOI BIODKETHONO Y4PEXAEHNS Hayki
HCTTYTa reorpachvn POCCUICKOIA akaaeMin Hayk.

SALIEBA

Wpuna CepreesHa

KaHAMAAT reorpadnieckmX HayK, BEAYLLAIA Hay4HbIA COTPYAHIK
®e1epasnbHOr0 rocyapCTBEHHOIO GIODKETHONO Y4PEXAEHNS Hayki
HCTTYTa reorpacivn POCCUICKOIA akaaeMiAn Hayk.
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LMA/JIbBHOTO MCTOYHMKA) ¥ IIOYBEHHOI!
BJIary, TIOKa3aTeieM KOTOPBIX OPMEHTH-
POBOYHO MOXXET CITY>KUTb BE/IMYMHA TO-
moBoro ucnapenus. Ocobyio IeHHOCTb
V11 BOJHOTO XO3SIICTBA IPENCTABISIOT
Pecypchl YCTOITYMBOrO BO BpEMEHN I He
TpeOyIOIIEero peryIMpoBaHusA IOf3eM-
HOTO cTOKa. [ToMrMO 06 beMHBIX ITOKa3a-
Teyieit (KM*/TOT) VICIIONIb30BaHBbI 1 Yie/b-
Hble (KO/MYeCTBO BOJHBIX PECypCoOB Ha
eIVIHUILY TUIOLIA/V V1 HACETICHVIS).

ITpu orjeHKe 06eCTIEYeHHOCTN CTpPaH
Mupa BOJHBIMU pecypcamm ObUIM WC-
Mo/Mb30BaHbl maHHble M.V, JIbBOBIMYA
[16], ckoppeKTMpOBaHHbIE II0 TOCTIETHUM
HaHHBIM [OCYapCTBEHHOTO THPOTIOTN-
veckoro nactutyta (I'TU), npencrasieH-
HBbIM B MOHOTpa¢uu [5]. Pesynbrarsl pac-
YeTOB IpeJCTaB/IeHbI B mMaoy. 1.

HecmoxxHble pacyeTpl ITOKa3bIBAIOT
(mabn. 1, 2), 410 OIS CTPaH «OOBILION
BOCbMEPKN» B OOLIMX MIPOBBIX 3Haue-
HUSIX OCAJIKOB, CTOKA U MICHAPEHMsI CO-
craBnger oT 1/5 go 1/4, 4yrto HuKe MX
gomu B wiomanu (29%). OTMeTuM, 410
PpelIaoNyii BK/IaJ B BeINYMHY II0OKa3a-
Tefell «6OJIbIION BOCBMEPKM» BHOCAT
Poccus, CIIA u Kanama. Ha gomro 19
CTpaH IPUXOAUTCS IPUMEPHO HOTOBM-
Ha MVPOBBIX PECYpPCOB BOJbI, Ha TOJIIO
Poccun - or 32 10 46% abCOMIOTHBIX
3HadeHnit (KM3/Toj) 3/1EMEHTOB BO-

IHOTO OamaHca «O0IbIIOi BOCbBMEpPKM», OT 14 10 18% 19
cTpaH 1 oT 6,8 110 9,5 % BOJHBIX pPeCypCcOB MuUpa.

Kax BumHO U3 mabsn. 2, gona Poccun B abcomoTHBIX
HOKa3aTe/AxX (B KM?) CyIIeCTBEHHO BO3pacTaeT, a B OT-
HOIIEHNM C/TOSI OCA/JKOB, CTOKA M MICIIAPEHNsI, BBIPa)KeH-
HBIX B MM, T1afiaeT. [leJIo B TOM, 4TO IO YAeIbHOI 0becIte-
4eHHOCTY Teppuropuu (B MM cnosi) Poccus ycrymaer
CpefHMM MUPOBBIM ITOKa3aTe/sIM U MOKA3aTelsiM MHO-
TUX CTPaH, B T.4. BCEX CTPAH «OOJIBIION BOCHMEPKIL».
Oco6eHHO BEeMMKO OTCTaBaHue 10 BeIMUMHe Hambosee
LIEHHOT'O [I/IA BOJHOIO X03AICTBA IOJ3EMHOIO CTOKA —
o4yt B 1,8 pasa 110 CpaBHEHUIO CO CPEHNUMY MUPOBBI-
MM 3HadeHuAMN. Eciu Berdectd Poccuio 3 a1ux o01mmx
HIOKa3aresell, TO OTcTaBaHue Oymer eme 6omblne (CM.
mab6zn. 2). Hame 60raTcTBO BOZHBIMY pecypcamu B a6-
COIIOTHOM Mcuuciaenny (B KM?) — C/IefCTBYE IVIABHBIM
obpasoM 6osbiIoit TeppuTopun. fopasgo nydine mosu-
unu Poccnu o Bogoo6ecne4eHHOCTH HaceleHus, 0Co-
O€HHO HOMTHBIM PEYHBIM CTOKOM (IIPAaKTMYeCKM B 5 pas
[0 CPaBHEHMIO C MUPOM B I[€IOM), YTO SIB/ISIETCS CIIell-
CTBMEM OTHOCUTETbHO HEBBICOKOI B IIEJIOM 3acejleH-
HOCTU TEePPUTOPUY U BBICOKOTO YPOBHS IIOJIOBOIMIL, B
OCHOBHOM ()OPMMPYIOLIVX BEINYNHY TOJOBOTO CTOKA.
BomoobecriedeHHOCTD HaceneHua Poccuu mopseMHBIM
CTOKOM TaK)Xe IIPEeBBIIIAET CPeJHEMUPOBOI ITOKa3a-
Teb IPYMEPHO B TPU C MOTIOBUHOI paza. OTMeTNM, 4TO
6o0spInast YacTh BHIOPAHHBIX [IsI CPABHEHNS CTPAH pac-
HOJIaraeT pecypcaMy yCTOIYMBOTIO MOI3€MHOTO CTOKA,
MeHbIIVMH 1,5 ThIC. M*/4el1 B IO, T.€. BEJIMYMHBI, Xapak-
tepusyoeli, no fanHeiM IOHECKO, HefocTaTogHOCTD
Bofoobecrevenns. Orcioa ocTpass HeOOXOAMMOCTb
BO MHOTUX CTy4asiX 9KOHOMUM BOJBI U TU/IPOTEXHNYE-

Tab6nuya 1. ObecneueHHocmb 600HbIMU PECYPCAMU MeEPPUMOPUL U HACENEHUS

Moka3artenu
Mnowaab, ThiC. KM?
HaceneHue, MiH yen
Ocapgkn, km?
MonHbIA peYHON CTOK, KM®
Moa3emHblit CTOK, KM®
VcnapeHue, km®
Ocapku, Mm
MonHbIA peyHoi CTOK, MM
Mof3eMHbIii CTOK, MM
Vicnapexue, Mm
Ocagkum, TbiC. M3/4en

06ecneyYeHHOCTb NOMHBIM PEYHbLIM CTOKOM,
ThiC.M%/4en

06ecne4yeHHOCTb NOA3EMHbBIM CTOKOM,
ThiC.M3/4en

CtpaHbl «60N1bLIOK

P® BOCbMEPKM» 19 cTpan Mup
17098 38436 72886 135000
139 883 3933 7000
9080 22233 55703 116775
4053 11278 22520 42780
882 2722 6186 12285
5027 10955 33183 73995

531 578 764 865
237 293 309 317
52 71 85 91
294 285 455 548
65 25 14 17
29 13 5,7 6,1
6,4 3,1 1,6 1,8
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Tabnuua 2. IIpoyenmHoie COOMHOUEHUS NO 800000echedeHHOCU

TEMATUYECKWIA BJIOK: MEXAVHAPOJHbIA roff BOJHOr0 COTPYHUYECTBA

MpoueHt MpoueHnt 19 MpoueHt P® ot nokasartenein*
«O0NbLLONH CTpaH ot
lMokasartenu BOCbMEPKM>» MUPOBBIX cTpaH 19 cTpan
0T MMPOBbIX nokasarenei ST
nokasarenei BOCHMEpKi>
Mnowagb, TbiC. KM2 29 54 45/80 24/31 13/15
Hacenenue, MiH yen 13 56 16/19 3,5/3,7 2,0/2,0
Ocagku, Km? 19 48 41/69 16/20 7,8/8,4
[MonHbIA peYHON CTOK, KM3 26 53 36/56 18/22 9,5/11
Moa3eMHblii cTOK, KM® 22 50 32/48 1417 7,2/1,7
Wcnapenue, km® 15 45 46/85 15/18 6,8/7,3
Ocapku, Mm 67 88 92/86 70/64 61/58
[TONHbIA PEYHON CTOK, MM 93 98 81/70 77/72 75/72
Mo3eMmHblii CTOK, MM 78 93 18/60 61/55 57/54
Wcnapexue, mm 52 83 104/106 65/58 54/50
06ecne4yeHHOCTb OcCagKamu,
TbiC. M%/4en 151 85 260/370 462/533 392/417
06€crne4eHHOCTb NOMHbIM
PEYHbIM CTOKOM, ThIC.M3/4en 209 94 229/301 510/600 478/518
O6ecrne4eHHOCTb NOL3EMHbIM
CTOKOM, TbiC.M%/4en 176 90 206/257 404/455 362/383

* 6 uucnumerne - ¢ yuemom éxoxcoenuss P® 6 paccmampueaemvie 2pynnuposxku cmpat, 6 sHamenamerne — 6e3 PO
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CKOTO PeryIuMpoBaHMs CTOKA. YMECTHO 3aMETUTb, YTO
cpenHue HupPsI I KAKTOM CTPaHbI U TeM Oortee s
MUpAa, CK/Ia/{bIBAIOTCS 13 ITO[f9aC BeCbMa KOHTPACTHBIX
3HAYEeHUIT BOJOOOECIIEYEeHHOCTU COCTABAAIINX UX
paitoHoB. OTMETMM TaK)Xe, 4YTO OO/IbILIAS YaCTh Hace-
neHua Poccuy mpoxuBaeT B palioHaX, y/ielNbHasA IPU-
poxnHast 06ecIie4eHHOCTh KOTOPbIX BOJOI 3HAYNTE/IbHO
YCTYHaeT CpeHEPOCCUIICKUM IOKA3aTe M.

AHTpOnoreHHas HarpysKa Ha BOJIHbIE PeCypchbl

Poccnsa npunayieXxuT K IpyIie CTpaH ¢ HaMMeHbIIeN B
Le/IOM HACEIEHYECKOI HAarpysKoli Ha BOJHBIE pecypchbl. Ha-
IPy3Ka Ha ITO/IHBIV PEYHON CTOK B Poccyim o4ty B IIATH pas
MeHbllle 00IeMIPOBOI 11 B 3,5 pa3a MeHbIIle Harpy3Ku Ha
Hofi3eMHbIiT cToK. e 607biie pasHuua B nons3y Poceny,
eC/IV CPaBHMBATD ee C OCTAIbHBIM MUPOM (mabt. 3 u 4).

3HaYNUTEe/IbHYI0 HAIPY3Ky Ha BOJJHbIE PeCYPChI OKa3bl-
BAIOT pasjIMYHble BU/IbI XO35/ICTBEHHOI [IeATeTbHOCTU
Ha BopocOopax (pasHOOOpasHasi CebCKOXO3SIICTBEH-
Has JIeATeIbHOCTD, JIECHOE XO3SCTBO, ypOaHM3aIus
TEPPUTOPUM 1 AP.), HO OLIEHKA TaKOJl Harpy3KM TpebyeT
TOIOTHUTE/IbHBIX MCC/IEOBAHMIA U 3/leChb He YYUTHIBA-
erca. Hipke ocHOBHOe BHMMaHMeE yIe/leHO Helocpef-

CTBEHHBIM BO3JENCTBUAM Ha PEYHON
CTOK — CO3[IaHMIO BOJOXPAaHMIUIL U
BOJ03a00pY, a TaKXKe cOPOCY B peKu 1
BOJOEMBI CTOYHBIX U BO3BPATHBIX BOJ.

K coxanenuro, Mbl He pacrosaraeMm
JAHHBIMU O BOZOXPAHMINILAX 10 60/1b-
HIMHCTBY CTPaH 3a caMble IHOCIENHUE
roppl, HO Ha Hadano XXI B. B Mupe Ha-
CYMTBHIBAZIOCH 6omee 60 THIC. WCKYyC-
CTBEHHBIX BOJOEMOB, a KOIMYECTBO BO-
TOXPaHMINIL eMKOCTbI0 6071ee 100 MIH
M’ IpuOIVKanoce K 3 ThIC. [2] 1 mouTn
TPeTh TaKUX BOJOXPAaHWIMII PacIioyo-
>keHa B Poccum u CIIIA.

BopoxpaHunmuima — MOIIHOE CPefiCTBO
LieJIeHaIlpaB/IeHHOTO BO3[elCTBUA HaA
BOJJHbIE PeCypChl, Befiyllee K yBenude-
HUIO YCTOIYMBOIO CTOKA 3a CYeT I1aBO-
JIOYHOTO M BMeCTe C TeM CIOCOOCTBY-
Iolllee YMEHBIIIEHNIO TOJJOBOrO CTOKA 3a
CYeT, I[JTaBHBIM 00pa3oM, JOIIOTHUTEIb-
HOTO McCIapeHus ¢ ux akBatopun. Cae-
IeHUA O BOJOXPaHWINIIAX B OCHOBHOM
HOYepIHYTHI 13 [5].
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MeHee Bcero ocBellleHa BeMUYN-
Ha IIOTeph BOABI Ha JIOTIOTHUTETbHOE
ucnapenne. [Ina Tex CTpaH, MO KOTO-
PBIM OTCYTCTBOBA/IN 3T JaHHbIE, OHU
ollpefie/IsINNCh YMHOXKEHMEM IIJIOIan
BOJOXPAaHMINIL Ha JepuUuT mcmape-
Hus 1o JLVIL 3y6enok [21].

B Poccun BopoxpaHmwmiia JaroT BO3-
MOXXHOCTb YBEIMYUTb PeCcypchl ecTe-
CTBEHHOTO YCTOIYMBOIO CTOKA IIOYTU
B 1,5 pasa, 4TO BblllIE CPENHEMUPOBOTO
nokasarens (1,3).

Poccust cpenu mpyrux crpan mupa
pacronaraeT HauOOJIBLUIVM ITOTHBIM
obpemoM Bopoxpanmwmmu. Ha Poc-
CHI0, 3aHMMAIIYIO 1O Iomanu 13%
TEPPUTOPUM CylIM, Ipuxopurca 16%
IJIOLAJY BCEX BOJOXPaHMINII, MUpA.
3aronieHne 3eMenb IpY UX CO3[aHUU

B cpegHeM B 1,2-1,3 pasa IpeBBICHIO OOILeMIPOBbIE
nokasaremu. Eciu cpaBHUTD yfe/nbHbIe ITOKa3aTel, T.e.
IUIOLA/b 3aTOIUICHN S, IPUXOAAIIYIOCA Ha 1 KM® IIOJTHO-
TO 1 II0/Ie3HOT0 00'bEMOB BOZOXPpaHM/INLL, To 1o Poccun
OHU TaKOBBI — 0Ko7o 60 1 138 kM. [Ina Mupa B 1emoMm
9T0 56 1 90 KM%, i1 CTpaH «OO/IbIION BOCBMEPKI» —
61 1 90, mna Kanager — 74 un 102, CIIA - 50 n 55 kM2
To ectn, perynupoBanue ctoka B Poccuu conpspkeHo B
IIe/IOM C JOCTATOYHO OO/BIINMM 3eMe/IbHBIMU U3epiK-
KaMH, IOCKO/IbKY OOJIBIIMHCTBO HAIIVX BOJOXPAHVIIVIII
CO3[]aHO, B OT/INYME OT MHOTMX APYIMX CTpPaH, Ha paB-
HIHE.

B ma6n. 3 npencTaBieHa 1 BeIMYHA BOL03ab0pa 1 CBA-
3aHHBIX C HUM 06€3BO3BPATHBIX U3BATUI BOJBI HA YPOB-
He 2010 r. JauHble 10 Bopo3abopy mia Poccuu, crpan
«607IBIION BOCbMEPKI» 11 19 BBIOpaHHBIX TOCYAAPCTB HO-
YepIHYTHI 13 [4, 22, 23], a 11 BCero Mupa pacCUMTaHbI
Ha OCHOBaHMV COOTHOILIEHMs BOJ03abopa 9TUX CTPaH U
Mupa 3a 6oree paHHMe roapl. [los 6e3B03BpaTHBIX M3b-

Ta6nuua 3. AnmponozenHas HAZPY3KA HA 600HbLE PecyPCbl

CtpaHbl «60NbLIOK

BECTHMK P dH

Moka3arenu

HaceneH4eckas Harpy3ka Ha nomnHblil pe4Hol
CTOK, MJTH Yen/Km3

HaceneHyeckas Harpy3ka Ha nof3eMHbIi
CTOK, MJTH Yen/Km?

MonHbIA 06bEM BOJOXPAHWUNLL, KM®
[TonesHblin 06bEM BOAOXPAHUNMLL, KM®

Mnowaab BOAOXPAHUNNLL, ThiC. KM?

MoTepu BOAblI HA OMONHNTENBHOE MCTape-
HUE C MOBEPXHOCTU BOAOXPaHUAML, KM?

YCTOYMBbIA CTOK, KM®
Boposabop, km®

061t 6e3B03BPATHbI PACX0S C YHETOM
noTepb BOAbI HA AONONIHUTENbHOE UCNape-
HWE C MOBEPXHOCTW BOAOXPAHMAULL, KM®

be3B0o3BpaTHbIN pacxof B % OT 0CTaTOYHOr0
MOJSTHOr0 PEYHOr0 CTOKA

be3B03BpaTHbIN pacxoj B % OT 0CTaTOYHOrO
YCTOMYMBOr0 PEYHOro CToKa

06beM CTOYHbIX BOA, KM®

KpaTHOCTb pa3GaBneHns CTOYHbIX BOA
0CTaTO4HbIM MOJIHBIM PEYHbLIM CTOKOM

KpaTHoCTb pa3taBneHist CTOYHbIX BOJ
0CTaTO4HbIM YCTOMYNBBIM CTOKOM

P® BOCbMEpPKU»* 19 cTpan* Mup*
0,03 0,08/0,10 0,17/0,21 0,16/0,18
0,16 0,32/0,40 0,64/0,72 0,57/0,60
960 2613/1653 4092/3132 6368/5408
416 1759/1343 2629/2213 3952/3536
57 159/101 241/184 356/229
10
41/31 103/93 170/160
1298 4481/3183 8814/7516 16237/14939
66 803/737 2320/2254 3860/3794
26 262/237 1241/1216 2240/2214
0,6 2,4/3,4 5,8/7,0 5,5/6,1
2,0 6,2/8,1 16/19 16/17
53 670/617 1236/1182 1790/1737
76 16/11 17/15 23/21
24 6,3/4,8 6,1/5,3 7,8/7,3

* 8 uucnumene - ¢ yuemom éxoxncoenuss P® 6 paccmampueaemvie epynnuposxu cmpas, 6 3Hamenamene - 6e3 PO
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Tabnuua 4. IIpoyenmHoie COOMHOUIEHUS NO AHMPONO2EHHOT HAZPY3Ke

MpoueHT MpoueHt 19 MpoueHTt P® oT nokasareneu*
«O0NbLUOMH CTpaH ot
Moka3satenu BOCbMEpKM» MWPOBbIX cTpaH 19 cTpau MDA B Lenom
0T MMPOBbIX nokasaresnen «6ONbLIO
nokasarenen BOCHMEpKH>
HaceneH4eckas Harpyska
Ha NOJTHbLIN PEYHON CTOK, 48 107 44/33 20/17 2119
MNH Yen/km?
HaceneH4eckas Harpyska
Ha NOA3eMHbIA CTOK, MITH 57 112 49/39 25/22 28/26
yen/kme
MMonHbIn 06beM BOAOXpa- 41 64 37/58 24/31 15/18
HUNNLL, KM3
MonesHblin 06beM BOAO- 45 67 24/31 16/19 10/12
XpaHunmui, km®
Mnowanb BOAOXPAHUNULL, 45 68 36/56 24/31 16/19
KM?2
[MoTepu BOAbI HA AONOJ-
HUTEJIbHOE MCrnapeHue ¢ 24 61 25/33 10/11 6,1/6,4
MOBEPXHOCTM BOAOXPAHN-
nmul, Km®
YCTORYMBbIA CTOK, KM® 28 54 29/41 1517 8,0/8,7
Bono3za6op, km® 21 60 8,2/9,0 2,9/2,9 1,717
06wwimit 6e3803BPATHbIN 12 55 9,8/10 21/21 1,1/1,2
pacxon, km®
06beM CTOYHbIX BOJ, KM® 37 69 8,0/8,6 4,3/4,5 3,0/3,1

* 6 yucnumene - ¢ yuemom 6xoxcoeHus PP 6 paccmampusaemvie 2pynnupoexu cmpau, 6 3Hamenamene — 6e3 PO

ATUIL pacCUMTaHA HA OCHOBE CTPYKTYPbI MCIIONb30BAHNA
BOzbI [5, 17] 1 fonu 6e3BO3BPaTHOTO pacxofia B BOOIIO-
TpeO/IeHNY pasIMYHBIX OTPACTIeN X035ICTBA 110 JAHHBIM,
JaCTMYHO COZIEPXKALIMMCA B [5], YaCTUYHO IOTyYeHHBIM,
UCXO[iA U3 CIIeAYIOMIMX 30HA/IbHBIX IPOIIOPLMIL: CENbCKO-
XO3AMCTBEHHbIE HYXX[bI, BK/IIO4Yasd opolueHue, 55-80%
Bo,uos;aGopa, KOMMyHaano-6bITOBOI7[ cektop 10-30%,
IIPOMBIIIEHHOCTD 4-15%.

Crpykrypa ucnonb3oBanus Bofbl Ha Hadano XXI B.
npepcTaBiaeHa Ha puc. 1. Ob6patuMm BHMMaHMe Ha IO-
BBIILIEHHYIO 110 CPAaBHEHUIO C APYTMMIU CTPaHAMU TOJI0
BOZBI, pacxopyeMyio B Poccuy Ha KOMMYHa/lIbHO-OBbI-
TOBOE BOJJOCHAO)KeHNMe, OTHOCUTENTPHO HU3KMIT IIPO-
LIEHT pacXxojoB BOZbI Ha HYXXIBI CEITbCKOTO X03:ICTBA,
YTO OTYACTU OOBSICHAETCS CPAaBHUTENBHO HEOOBIINM
pa3BUTHEM OPOILIAEMOTO 3eMIefiefns, a TAaK)Ke MalbIMUI
3HaYeHMAMU leUIVITA BIXKHOCTI BO3[IyXa B PailOHaX,
I7e uMeeT MeCTO IOMBHOe 3eMenene. CKa3bIBalOTCS
U KpU3NCHBIe ABJIEHUA B CENTbCKOM XO3AJCTBE, OCTPO
npossusinecs nocie pacrnaga CCCP u yacTuyHO BbI-

pasuBIINKECA B OTCYTCTBUM Y XO3AJICTB
CPeZCTB Ha IIO/INB 3eMelb.

bnmusocth cTpyKTyphl MCHONB30Ba-
HVSI BOABI B BBIOpaHHBIX 19 cTpaHax
K 00IeMUPOBOIT I OTMEYEHHOE BBIIIIE
OTHOCHUTE/IbHOE IIOCTOAHCTBO JIO/MN
Bofo3abopa 19 cTpaH B MUPOBOM BO-
mosabope Ha ypoBHe 1990 u 2000 rr.
(mpumepHO 60%) MO3BO/AET MpefIo-
JIOKUTb, YTO JAHHOE COOTHOLIEHNE CO-
XpaHWIOCh 1 Ha yposHe 2010 r. Takum
06pasoM, MOCKOIbKY MBI PacIiojiaranm
CBeleHMsIMI O BOfo3abope B aTtux 19
cTpaHax Ha yposHe 2010 1., a maHHBIE
o o0lleMy MUPOBOMY BOJOIOTpe-
O/eHNI0 OTCYTCTBOBAIM, BeMMYMHA
MIPOBOTO BORONMOTpeOnIeHNs, Ipen-
craBiedHasd B mabn. 3 (3860 km*/ rox,
a C y4eTOM IIOTepb Ha UCIIapeHIe C BO-
moxpanwmiy 4030 xm*), paccunMTaHa
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Poccus

Puc. 1. Cmpyxkmypa ucnonv3o8anus 600bi, %.

CTpaHbl «60NbLION BOCbMEPKM»

19 cTpan MUp B LieSIOM

1- KOMMyHaﬂbHO—6bImOBO€, 2 - npomviunenHoe, 3 — cenvcKoX03stCcmeeHHoe

UCXOMISI U3 TPEIIIONIOKEHNS O COXpa-
HEHUN yKa3aHHOTO COOTHOLIECHUA "
CTPYKTYPbI BOZOIOTpeOIeHNM .

Kak 1o Bogo3abopy, Tak u Benu4nHe
6e3B0O3BpaTHOrO pacxoypa (CBSI3aHHOTO
¢ BOJ03a60pOM 1 06111ero — C y4eToM
AOIIOJIHUTE/IbHBIX IIOTEPh Ha WCIIA-
peHue C aKBaTOpPUU BOJOXPAHVIIVIIL)
Poccust 3aHMMaeT BecbMa CKPOMHbIE
nmo3yunm B MUPOBOM BO,[[OXOSH]?[-
CTBEHHOM KOMIUTEKCe. ITO OOBSACHSET-
CSI OTHOCUTEJIBHO «CEBEPHBIM PACIIONO-
>keHmeM» Poccum 1 HeBBICOKO [OJeit
OpOIIAEMOTO 3eMJIefie/nsl — I[TTABHOTO
MMPOBOro Bofomorpeburens. Bemy-
Ijyie CTPaHbI IO pa3MepaM BOH03abo-
pa u 6e3BO3BPATHBIX M3DBATUI BOJBI:
WMupusa, Kuraii, CILIA - aTo cTpaHBbI ¢
6O/MPIINMY  TUTOLIASIMA  OPOLIAeMO-
ro semenemusa. B Ysbexkucrane Bo-
mo3abop u 06e3BO3BPATHBI PACXOJ
3HAYUTE/NDbHO IIPEBBINIAIOT BCHI/I‘{I/IHY
OCTAIIIMXCS TOCe UCIONb30BAHMS
MECTHBIX BOJJHBIX pecypcoB (OcTaTod-
HOTO CTOKa), ¥ obpasymommiics gedu-
OUT IIOKPBIBAETCA 3a CUYET IIPUTOKaA
TPAH3UTHBIX BOJ| C TEPPUTOPUN COCEI-
HIIX TOCYJAPCTB.

SHa‘U/ITe}IbHyIO BO MHOIUX CHY‘{aHX
9aCTh OCTATOYHOTO CTOKa (IOC/Ie BbI-
yera 0e3BO3BpPATHBIX WU3BATUIL) CO-
CTaB/JIAKT CTOYHBIC BOIbI, BK/IIOYaAd
KOJJIEKTOPHO-/[PEHa)KHbI€ BOJIbI, BO3-
BPAIIAIOI[MECS C OPOLIAEMBIX 3€MEb.

Kax m3BecTHO, CTOUHBIE BOABI — ITIABHBIN MCTOYHUK
3arpsA3HEHVsI BOJHBIX 00beKTOB. JlaxKe MOCIe OYMCTKYU
JaCTh VIHTPEAVEHTOB OCTAETCS M 3aTPA3HAET PeKU U BO-
moeMblL. [l cyx/ieH1st 00 MX BO3JIEVICTBYUM Ha Ka4eCTBO
BOJI IIPYIMEHEH OTHOCUTE/IBHO IIPOCTO TIPMEM — OIIpefie-
JIeHUe KPaTHOCTY pa30aBieHMs CTOYHBIX BOJ, OCTaTOY-
HBIM IIOC/Ie 6e3BO3BPATHBIX M3BATUII CTOKOM. UeM OHa
HIDKe, TeM OOJIbllle BepOATHOCTb 3aTrPsA3HEHNs BOJHDBIX
o6bekToB. Kak cremyer 13 pacyeToB, IO KPaTHOCTU
pas3baB/eHNs] CTOYHBIX BOJ| IOHBIM PEYHBIM CTOKOM
Poccns (76) ycrynaer mumsp bpasumm (206). Io ato-
My IIOKa3aTe/lo CUTyauus y Hac o4ty B 10 pas mydiue,
yem B CHIA u B 3 pasa smydile, 4eM B MUpe B LIEIOM.
Heckonbko xyxe cuTyanus ¢ pasbaBieHreM CTOYHBIX
BOJ] OCTaTOYHBIM yCTONYMBBIM cToKOM. Ho B menrom no
CTpaHe CUTYyalus BBIIJIAAUT OTHOCUTENIBHO 671aromo-
JIy4HOJ B CpaBHEHUU C OONBUIMHCTBOM CTPaH MMUpa,
XOTsI, OYeBU/IHO, B Hambomee 0OXKUTHIX paitoHax Poc-
CHM TIOJIOXKEHME C 3aTrPsA3HeHNeM BOABI TOpas3fio MeHee
ONITUMUCTIYHO.

JTuHaMyKa BOTONOTpe6IeH s

Ha puc. 2 mpuBesieHbl JaHHbBIE 110 BOJONOTPEOICHNIO
(6e3 pacxoma BOABI Ha JOMONHUTENIbHOE VICIAPEHUe C
akBaTopyy BopoxpaHwmi) 3a 1990 n 2010 rr. MoxxHO
BUJIETh HEOJHO3HAYHYIO cUTyauuo. Bogosabop 19 crpan
Y MUPa B II€IOM BO3poc 3a 20-netume mpumepHo Ha 10 %,
ay cTpaH «00/IbIION BOCbMEPKI» IIPOM3OIIIO CHIDKEHIe
Bono3abopa Ha 70 km*/ron, nnn Ha 8%. IIpu onpenenen-
HOIl CTaOMIBHOCTM y OONBIIMHCTBA WIEHOB 3TOTO CO-
oblecTBa ITIABHOJ IPUYMHON TAaKOTO CHVDKEHUA CTAJIO
yMeHbliIeHue Bofio3abopa B Poccun (Ha 50 xm?/rox, nmm
6oree yeM B 1,7 pasa), 4TO SIBUIOCH C/IE[ICTBIEM KPU3UC-
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Poccus

CTPaHbl «GONbLUOI BOCLMEPKIA» 19 ctpa

1990 @ 2010

Puc. 2. JJunamuxa éo0onompebnenus, km®

Mup B LieIoM

HBIX ABeHu nocne pacnajga CCCP u nepecTpoiiku xo-
3AJICTBa B CTOPOHY MeHee BOIOEMKIX OTpaciell. AHalo-
TMYHA TeHAEHIVS 1 Y Apyrux 6biBunx pecry6mnk CCCP,
a Takke ObIBIIMX corctpad. Hanporus, Kurait, Vuaus,
bpasunus, Hurepus, psap apyrux pasBuBaroIINXCs CTpaH
XapaKTepyU3yITCs IIPUPOCTOM BOHo3abopa, obecrieunBa-
IOLIVM OOl1lee eT0 yBe/TMIeHe U B MIPE B LIE/IOM.

AddexTrBHOCTD BogONOTpeOIeHs

OmHuM U3 Hambojee PaCIpPOCTPAHEHHBIX CIOCOOOB
onpernenerns o61eit 3¢pdeKTMBHOCTI BOJONOTPebIeHNs
cunraerca cootHomlenne BBII, B jaHHOM caydae momy-
yaeMoro us [24, 25], u KonmnyecTBa 3aTpa4eHHOl CTPAaHONI
BOfbL. VI3 puc. 3 BUAHO, YTO /yIA MPOM3BOACTBA 1 MIpH
momn. BBIT Poccust Ha ypoBHe 2010 1. pacxooBaia 6071b-
1Iee KO/IMYECTBO BOJIbI, Y€M B CPEIHEM CTPAHbI «OO/IBIION
BOCBMEPKI», HO MEHbIIE, 4eM 19 cTpaH 1 MUp B LIEJIOM.
Wnm, ecut c4uTaTh HECKOMBKO IO MHOMY, ITOTy4Yasia MeHb-
myiwo otgady B BBII Ha emuHuIy pacxomyeMoii BOObl 11O
CPaBHEHMIO CO CTPAHAMU «BOJIBILON BOCBMEPKI» U OOJTb-
mryto, 9eM 19 cTpas u Mup B 11e/1oM. PacueTsl HOKasbIBaIoOT,
4TO 3 PEKTUBHOCTD MCIOMB30BAHNUA BOABI B OO/BIINH-

I A

CTpaHbl
«B0NbLLOI BOCbMEPKM»

Poccust 19 cTpaH MUp B LENIOM

Puc. 3. dppexmusrocmv so0onompebnenus na yposue 2010 e.
A - sampamui 800bt Ha 1 mapd $ BBII, man m*/mapd $ BBIL; B - akonomuueckas omoaua, mapd $ BBIT/km®

70

Poccus

TEMATUYECKWIA BJIOK: MEXAVHAPOJHbIA roff BOJHOr0 COTPYHUYECTBA

crBe 6pBIIMX pecrybmk CCCP MeHb-
e, veM B Poccyn. Taxoke Manoaddex-
TUBHO JICIIONb30BaHKe BOMbI B VIHpum
u Kurae. ITony4aemast KapTiHA HOMIMO
00BEKTUBHBIX IPUYNH, CBI3aHHBIX C He-
COBEPILIEHCTBOM  BOJOXO3SI/ICTBEHHOTO
KOMIUIEKCA, OOBACHACTCA M 0COOEHHOC-
TAMY CTPYKTYpPBl BOJOIOTpeOIeHNs, a
VIMEHHO BEAYIIEN PpOJbI0 BOJOEMKOIO
OpOLIAEMOr0 3eM/IeHeNNs, JAIOLIETO Je-
HEXXHYIO OTIa4y TOPasfio MEHBIIYIO, YeM
HPOMBIIIEHHOCTb.

OTMeTVM ¥ HECOBEPLIEHCTBO IOf00-
HOro pacyera 3(peKTMBHOCTI VICIIONb-
30BaHMsI BOJIbI, 0COOEHHO B (DMIHAHCOBOIT
JaCTM UCIIO/Ib3YeMOTO IIOKa3aTeJIsL.

Tak, ecy cunTaTh MO MAPUTETY IO-
KynatenpHoi crnoco6noctu (IITIC),
T0 3G(dEKTUBHOCTh MUCIIONb30BAHMUS
Bojbl B Poccunm okas3piBaeTcs BbIle B
IO/ITOpa pasa 110 CPABHEHMIO C pacye-
ToM 1o BBII.

EcTp 1 60/1ee KOHKpeTHbIe [OKa3are-
71 3G GeKTUBHOCTU BOXOMIOTPeOIeHNS,
TaKye, HalIpUMep, KaK KOITN4eCTBO VC-
H0/Ib3yeMOJ1 BOJIBI B pacyeTe Ha OJTHOTO
JKUTEJIS, Ha TEKTap OpOLIaeMoil IIoLa-
mu. Ha X0341iicTBEHHO-OBITOBBIE HY>K/IbI
B pacyeTe Ha [yIy HaceneHus B Poccun
VICIIOIb3yeTCst BOABL B 1,6 pasa 6oblire,
YeM B MUp€ B LIeIOM, IIoYTH B 1,5 pasa
6ornbiue yem B [epMaHny, HO B 2 € JIUII-
HUM pasa MeHble, 4yeM B CIIIA. Beugy
0COOEHHOCTel TPUPONHBIX YCIOBMIA,
COCTaBa OPOIIAEMBIX KY/IbTYP, yKa3aH-
HBIX BbIllle (DMHAHCOBBIX TPYHHOCTEN,
YeNbHbI 3a60p BOXbI Ha OpOLIECHME
(na 1 ra) B Poccun B 4 ¢ muiHuM pasa
HIDKE CpeIHero MMPOBOTO M IIOYTH B
10 pas Hmxe, yeM B Snmonwmm, rge mpe-
ob/agaeT OpolIeH1e TaKO BOOEMKOIT
KY/IBTYPBI, KaK pIuC.

CTpaHbl
«60NbLLOI BOCbMEPKMN»

19 cTpaH MU B LieNIOM
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OcCHOBHbIE BHIBOIBI

1. Poccusa 3aHUMaeT BTOpoe MeCTO B
Mupe nocie Bpaswmm o o6memy
06beMy pecypcoB IIOJTHOTO PEYHOTO
croka. Obecre4eHHOCTb Hace/IeHVs
Poccun pecypcammu nonzoro pedso-
IO CTOKa B 2,2 pa3a IIpEBbIIIAET CPef-
HIOI0 00eCIIeYeHHOCTDb CTPaH «00Jb-
IO/l BOCbMEpPKM» ¥ TIOYTU B IIATH
pa3 19 BeIOpaHHBIX CTpaH U Mupa B
nemoM. A 6es ydera Poccun B cocra-
Beé JJaHHBIX TPYNNMPOBOK CTPaH 3TO
cooTHOLIeHMe ele Gonblie. Bmecte
C TeM, yHenbHas 00eCHeYeHHOCThb
tepputopun Poccum (cmoit momHo-
TO PEeYHOr0 CTOKA) COOTBETCTBEHHO
B 1,2, 1,3 n mouytn B 1,4 pasa HimKe.
Eme Hmke ygmenbHas obecredeH-
HOoCcTh Teppuropun PP pecypcamn
MOJA3eMHOI'0 CTOKa — IIouTu B 1,4
pasa II0 CPaBHEHMIO CO CTpaHaMu
«0OTBLION BOCBMEPKI» U ITOYTH B 1,7
n 1,8 pasa 19 cTpan u Mupa B L|€/IOM,
XOTSl B pacueTe Ha [JyLIy HaceleHNs
obecreueHHOCTb PO ocTaetcs 6onee
BBICOKOJI, YeM B paccMaTpUBaeMbIX
CTpaHax.

2. Hacenenveckasa HarpysKa Ha ITOJTHBIIA
peunoit ctok Poccum moutu B Tpm
pasa HIKe, 4eM B CpeIHEeM B CTpaHaX
«OOJIBILION BOCBMEPKI», U B ILITH C
JIMUTHUM Pa3 HIDKe II0 CPAaBHEHMIO C
19 cTpanamu u MupoMm B Henom. Ha-
Ce/leHYeCKasl Harpyska Ha IOfi3eM-
HBIl CTOK HIDKE COOTBETCTBEHHO B
IBa U 4eThIpe pasa.

3. Cospanne Bopoxpanwmiy B Poccun
IpUBEZIO K YBEINYEHUIO IIOTEHIN-
aJIbHO YCTOWMYMBOIO CTOKA IIOYTU B
nonropa pasa. 1o 6onblue, yeM B 19
cTpaHax 1 B Mype B nienioM (1,3 pasa).
ITpu aTOM yHenbHOE 3aTOIIEHME Tep-
puropru B Poccun (B pacyere Ha 1 kv?
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THOJIE3HOTO 00beMa BONOXPAHWINIL) B IIONTOpA pasa
BBILIIE, YeM B CPeJJHEM B CTpaHaX «OOIbIION BOCbMep-
Ki», B 19 cTpaHax u B MUpe B LI€JIOM, OFHAKO IIOTEPU
BOJbl Ha MOIOJHUTEIbHOE MCIApeHue C aKBaTOpUM
POCCUIICKMX BOJOXPAHM/INIL, COCTAB/IAIOT BCETO OKOJIO
6 % OT aHAJIOTMYHOTO MMPOBOTI'O IIOKa3aTesA, TOTHA KaK
VIX aKBaTOpM:A paBHa 16 % IUIomagy BceX BOOXPaHM-
JIVIL, MUPA.

. Poccus XapaKTeEpn3yeTcAa OTHOCUTEIbHO HU3KMMU 3Ha-

YeHMAMM BOZ03abopa 11 0cO6eHHO 6e3BO3BPATHBIX U3H-
atuit. Bogosabop Ha yposHe 2010 I. cOCTaBIIAN /INIIb
1,4% pecypcoB IOJTHOTO PeYHOro cToka m 13% mop-
3emHoro. Torfa Kak i CTpaH «OOJIBIION BOCBMEPKI»
COOTBETCTBYIOIVIE IMPPbI cOCTABIAT 7 U 24%, A
19 crpan - 10 n 37%, a 1A Mupa B menoM — 9 n 34%.
O6umit 6e3Bo3BpaTHBIl pacxop B Poccum cocrasiser
mmib 0,3 % octatogHoro (1ocrie Bbryeta 6e3B03BPaTHBIX
MU3BATUI) IIOJTHOTO peuHoro croka 1 0,8 % ocrarouHoro
YCTOIYMBOrO CTOKA. [Ij1s1 CTpaH «O0JBIION BOCBMEPKI»
IOyt 6e33033paTH0r0 pacxopna, COOTBETCTBEHHO, 2,4 1
6,2%, a 19 cTpas 1 Mupa B LIeIOM — OKOJIO 6 1 16%.

.KpatHocTp pasbaBieHnss oOpasyoOLIMXCA CTOYHBIX

BOJl OCTaTOYHBIM PEYHBIM CTOKOM (76 pa3 IOTHBIM
PEYHBIM CTOKOM U 24 YCTOYMBBIM) — OJHA U3 CaMbIX
6onpbiunx B Mupe Hapsany ¢ Kanajoit, XoTa 1 noutn B
TpU pasa HIDKe, 4eM B bpaswmm. KpatHocTb pas6as-
JIEHMA CTOYHBIX BOJ B 19 cTpaHax B 4eThIpe pasa, a B
MUpe B LIeJIOM B TPU pasa HIDKe, 4eM B Poccum.

. ITo cpaBHenuto ¢ 1990 r. Bogo3abop B Poccun cHusmcs

6oree yeM B 1,7 pa3a IIpyu TOM, YTO y CTpaH «OOJIBIION
BOCBMEPKI» 3T CHIDKeHUe coCTaBwiIo 8% (B OCHOB-
HOM 3a cyeT Poccyn), a B 19 cTpaHax 1 B MIpe B II€/IOM
BOJ103a00p BO3pOC IpUMepHO Ha 10%.

. ComnocrassieHue 3aTpaT Bogbl 1 BenndrHbel BBII noka-

3bIBaeT, YTO 3P PEKTUBHOCTD UCIIOIB30BAHNS BOJHBIX
pecypcos Poccun Ha yposHe 2010 1. 10 3TOMY ITOKasa-
TEJII0 IIOYTH B [IBA Pa3a HIDKE, YeM B CPEHEM JI/IA BCEX
CTpaH «OOJIbIION BOCbMEPKI», HO BbIIlIe [TOKa3aTesei
19 cTpan 1 Mupa B LI€/IOM.

. Ha x034iicTBeHHO-OBITOBbIE HY>K/IbI Ha JIYIIy Hacese-

HuA B Poccun ucnonnsyercsa sopsl B 1,6 pasa 6o0b11Ie,
4eM B MMpe B IIe7IoM. B To >ke BpeMs yJie/IbHbIe 3aTpaThl
BOZIbI Ha opolneHne (Ha 1 ra) y Hac B CTpaHe B YeThbIpe C
JIMIIIHUM Pa3a HIDKe CPeHEMUPOBDIX.
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Abstract

BECTHMK P dH

The position of Russia by water supply (mainly resources of river flow), anthropogenic pressure on them and by the
water use is shown on the background of the G8, 19 countries, representative for the judgments of the global water

industry, and the world at large.

Keywords: Water resources, river flow, anthropogenic load, water use, effectiveness.
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KOH®EPEHLIUN

Bcepoccuiickue HayuHbie KoHpepeHnuu HayuHoro
coBeTa Otpenennda Hayk o 3emne PAH
«BopmHbie pecypchl cymm»*

Cmenanosa M.JI.

* Paboma evinonnena npu gunarcosoti noodepicke PODI (eparmut NeNe 08-06-000782
09-05-060482 10-05-060862 11-05-060582 12-05-060462)

Corpyznunyectso Poccuiickoro ¢poHza pyHzaMeHTaDb-
HBIX MccnefoBannii ¢ HayunbiM coBetoM OTpeneHus
Hayk o 3emsie PAH «BopHbie pecypcsl cymn» (manee Ha-
YUHBI COBET) Ha MPOTHKEHUM MOCTIEIHNX JIeT B 3HAUN-
Te/IbHOV CTENIeH) CIIOCOOCTBOBATIO YCIIELITHON OpraHu3a-
LMY KPYIIHBIX BCEPOCCUIMCKUX HAYYHBIX MEPOIPUATUIL,
IIPOBOJVIMBIX €KeroffHo. B ux uncre:

1. Bcepoccmiickas HayuHasi KoHGepeHus «Crparern-
Jeckye Ipo6eMbl BOfi0N0nb30Banusa Poccun» (r. A3os,
nionb 2008 r.), oprann3oBaHHas Hay4dHbIM cOBETOM CO-
BMeCTHO ¢ VIHcTUTyTOM BomubIX mpobnem PAH n ®epe-
paJIbHBIM areHTCTBOM BOJJHBIX pecypcoB (rpant POOU
Ne (08-06-00078r) B paMKax OCHOBHBIX MepOIPUSTHUI
PAH no nposenenuto B 2008 r. Me>xryHapogHOTO rofia
mwraHeTel 3emysi. Ha koHepeHnm 3aciaymano n 06-
cyxjieHo 6oree 50 JOKIa10B.

2. Bcepoccuiickas HayuHas KoHbepenuus «Bomuble
Ipo6/1eMbl KPYIIHBIX PEYHBIX 0acCefHOB M HYTU UX
peuwenus» (r. bapHayn, uions 2009 T.), opraHmso-
BaHHasdg Hay4yHbIM coBeTOM cOBMecCTHO c VIHcTUTY-
TOM BORHBIX npobmem PAH u VIHCTUTYTOM BOZHBIX
akonmornvecknx Crubupckoro otpenenus PAH (rpant
PODU Ne 09-05-06048r). Ha koHpepeHInu 3acmyIaHo
" 06CcyXzieHo 48 JOK/IaoB.

3. Bcepoccuiickas HayuHas koHpepeHIus «IIpo6e-
MbI 0€30IIaCHOCTM B BOJIOXO3SIVICTBEHHOM KOMIIIEKCE
Poccum» (r. KpacHopap, cents6pp 2010 r.). Kondepen-
IuA OpraHm3oBaHa Hay4yHBIM COBETOM COBMECTHO C
MHucturyroM BopHbIX pobrnem PAH npu yuactun Ky-
6aHCcKOro 6acceitHOBOro BopHOro ympasiaeHus QDepe-
paJIbPHOTO areHTCTBAa BOJHBIX pecypcos (rpant POOU
Ne 10-05-06086r). Ha xondepeniuu 3acnyuano u 06-
CYXIeHO 49 MOK/IamoB.

4. Bcepoccmiickas HayuHast KoHpepeHIMs «YCTON4In-
BOCTb BOJHBIX 0O'bEKTOB, BOOCOOPHBIX 11 IPUOPEXKHBIX
TEPPUTOPUIL; PUCKY UX MCIIONb3oBaHMA» (. KammHuH-
rpag, uionb-aBryct 2011 r.). Kondepenuus opranmso-

CTEMAHOBA

Mapuanna UcaakoBHa

KaHIMAAT TEXHUYECKIX HayK, Y4eHbIA CekpeTapb VHCTUTYTa BOAHbIX npotnem PAH;
y4eHbIi cekperaps Cosera OH3 PAH «BofHble pecypeb! CyLUvs.

BaHa Hay4HBIM COBETOM COBMECTHO C
Mucturyrom BopHbIX mpobmem PAH n
ATnaHTHYeCKMM OTHeneHueM JIHCTH-
tyTa okeaHonorvu PAH (rpant PO
Ne 11-05-06058r). Ha koHdepeniym 3a-
CIIyLIIaHO 1 00CYX/eHO 89 OK/Ia/I0B.

5. Bcepoccuiickast HayuHas KoHe-
peHuus «Bopa v BofHBIe pecypcbl: crc-
TeMooOpasyromiye QYHKIMM B IPUPO-
e 1 sKoHOMuKe» (T. IIMMIIAHCK, MIOTb
2012 r.). Kondepenuns opranmsobaHa
HayynbiM coBeToM coBMecTHO ¢ VH-
CTUTYTOM BOAHbIX mpobmem PAH n
Cesepo-KaBkasckum ¢unmanom Poc-
CUIICKOTO HayYHO-UCCIIE0BATEIbCKOTO
VIHCTUTYTa BOfHOro xossiictea Deme-
PaJIbHOTO areHTCTBA BOIHBIX PECYypCOB
(rpant PODU Ne 12-05-06046r). Ha
KOH(epeHIM 3aCIyLIaHO U 06CyXK/ie-
HO 6011ee 80 MOKIAmOB.

Martepuansl  Bcex KoHGepeHIMit
omy6/MKOBaHbI Ipy (pUHAHCOBOIL MOAI-
nepxke PODV B cOOpHMKAX HAYYIHBIX
TPYHOB.

B umcne Hambornee 3HAYMMBIX HpU-
OPUTETHBIX IPO6/IEM, KOTOPBIE 00CYX-
Ja/Ch Ha YKa3aHHBIX KOH(epeHINX,
MO>XHO OTMETUTD CJIeHYIOLIIE.

B 2008 r. ocHOBHOe BHVMMaHue ObIIO
YHETIEHO PacCMOTPEHMIO CTpaTernde-
CKUX TIpo6/IeM BOJOIOIb30BaHMUsA Poc-
CUY, B YAaCTHOCTH, VX CBSA3b C MUPO-
BBIM BOJHBIM KpU3MCOM, HpOOIeMbI
PBIHKOB BOJIBI M BOJOEMKOII IPORYK-
LYY, 9KOHOMIYeCKIe IIPO6IeMbl BOIO-
HO/Ib30BAHUA U HOPMATUBHO- IIPAaBO-
Boe obecrieyeHre, BOTHbIE Pecypchl 1
9KOJIOrM4ecKass 0e30I1aCHOCTb, Peryo-
Ha/IbHbIe ¥ TPaHCTpaHUYHbIe IPOOIIe-
MBI; METOZIO/IOTIYeCKIe Pa3paboTKN 1O
YIIpaB/IeHNIO BOSGHBIMY PeCypPCaMIL.

CdopMympoBaHbl KOHKpeTHbIE IIpef-
JI>KEHVSI O BHECEHNM HEOOXOMVIMBIX W3-
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MEHEHWIA ¥ IOTIOJTHEHWIA B IeVICTBYIOLLINIA
Bopubrit kopexc Poccuiickoit Oenepanym
B YaCTM COBEPIIEHCTBOBAHNUA 3KOHOMM-
YEeCKMX ME€XaHU3MOB BOMIOIO/Ib30BAHII,
HOPMaTMBHBIX JIOKYMEHTOB, peIllaMeH-
TUPYIOIIVX TOITYCTUMbIE BO3/IEVICTBIA Ha
BOJIHbIE OOBEKTHI U [Ip.

PexomeHpmanmy KOHQepeHIM ydTe-
HBI IIpU pa3paboTke KoHuemiyy «Bo-
OHblE Ppecypchbl KaK CTpaTerM4ecKuit
¢dakTop pasBuTHA sKOHOMUKM Poccun
Ha JONTOCPOYHYIO IEpCHEKTUBY», B
KOTOpOI 00OCHOBaHA HEOOXOMMMOCTD
YCWIEHUA PONM BOMOXO3ANCTBEHHOTO
KOMIIZIEKCA B HapOJHOM XO3ANCTBE U
paspaboTKM CTpareruit BOJOIOb30-
BaHMA Ha (PyH/JaMEHTa/IbHOM HAyYHOI
OCHOBE C y4eTOM O0ecCIeueHVsI 9KOHO-
MUKM CTpaHbl BOJHBIMU pecypcaMu
U IpPOrHO3a HOTPeGHOCTENt MMPOBOIL
9KOHOMMKI B BOFOEMKON NPOSYKIIVN.
Konuerijust 6pi1a HanpasieHa B Oefe-
panbHOE aTeHTCTBO BOGHBIX PECYPCOB I
y4TeHa Ipy MOATOTOBKe ImpoekTa IIpo-
IpaMMBbl IEPCIIeKTUBHOTO PAa3BUTHUA BO-
JHOTO XO3AJCTBAa CTPAaHbl KaK pecypco-
obecrieunBarolelt OTPaCcv SKOHOMUKIL.

Ha xoudepenunn 2009 r. 6putn pac-
CMOTPEHBI BOIIPOCHI OLIEHKN COBPEMEH-
HOTO COCTOSTHMSI BOTHBIX PECYPCOB I Ka-

BCEPOCCHMIACKAR HAY
KOHDEPEHLUAS

NPOBAEMbI BE3OMNAC
B BOAOXO3AWUCTBEH

[ BECTHMK P dH

4JyecTBa BOM, T€H,E[€HLU/II7[ VX IPYPOJHBIX 1 aHTPOIIOT€HHBIX
M3MEeHEeHUIT, pa3pabOTKM HOBBIX METO/IOB IIPOTHO3MPOBA-
HUSI TUJPOIOTMYECKX MPOLeCCOB, OLIEHKN MOCTeCTBIUN
9KCTPEMA/IbHBIX TUAPOIOIMYECKIX COOBITHII ¥ 0OOCHO-
BaHNE MEp IO CHVDKEHUIO X HETATVBHOTO BO3,T.[€I7[CTBI/IH,
Ipo6/IeMbl  COBEPIIEHCTBOBAHMA — (QYHKIMOHMPOBAHN
BOJIOXO3HI7[CTB€HHOI‘O KOMIIIEKCa, OIITVMIMAa/IbHOI'O yIIpaB-
JIeHUsI BOTOTIO/Ib30BAHIEM U OXPAHON BOJ B PEYHBIX Hac-
CelTHaX, BK/II0Yas TPAHCTPAHWYHBIE.

Peutennss m pexomeHpanuy KoHGEpEHLMM MUCIOTb-
30BaHbl IIpU IOATOTOBKE IpoekTa BopgHo cTparerun
Poccniickort @epepanun Ha mepuop fo 2020 r. IToT
JOKYMEHT pa3pa63TbIBa}ICH B paMkax KoHuenuum fon-
TOCPOYHOTO  COLIMA/IIbHO-9KOHOMUYECKOTO  Pa3sBUTUS
CTpaHbl [j1d OIIpE€NE/NIeHNA OCHOBHBIX HaHpaBHeHVIﬁ
HeVicTBUII 10 (OPMMPOBAHUIO U peann3anuy KOHKY-
PEHTHBIX MpeuMyllecTB Poccum B BOJSHOPECYpPCHON
cdepe. ChopMymMpoBaHbI OCHOBHBIE CTpaTerM4ecKue
nenm ¥ NpuopuUTETHbIE HAIIpaB/JI€HUA pa3BUTUA BOIO-
X03JICTBEHHOTO KOMIZIEKCa Ha Itepuop 1o 2020 r.: rapas-
THPOBaHHOE ObecIIedeHe BOFHBIMI PeCypcaMi YCTONYM-
BOTO COLMA/IBHO-9KOHOMIYECKOro pasButusa Poccuiickort
Depepariy; COXpaHeHe ¥ BOCCTAHOBJIEHNE BOTHBIX 00~
€KTOB IO COCTOSIHMS, 00eCrevYnBAIOIIEr0 3KOMOTMYECKN
O/maronpusATHBIE YCIOBMsS )KM3HY Hace/leHMs1; obecrede-
HIe 3aIUIIEHHOCTH HaceTIeHNsI M 00'beKTOB SKOHOMMKIA
oT HaBO,T_IHeHI/Iﬂ Y1 THOTO HETATMBHOTO BOSI[Q]ZCTBI/IH BO[.
O60cHOBaHbI IPHOPUTETHBIE MEPOIPUATIS, MEXaHN3-
MbI UX BBIIIOTHEHNA, HAYIHOE M HAYyYHO-TEXHUIECKOE
obecrieyeHne peannsanum CTpaTernm.

KOHgpepeHuuii
2010-2012 z2.
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Bcepoccuiickas nayunas xongepenyus «Cmpamezuyeckue npo6iemvt 6000n01b308aHUS
Poccuu» (2. A308, uronv 2008 2.). IIpesuduym kondepenyuu

4
Bcepoccutickas nayunas kongepenuus «Boonvie npobnemvl KpynHvix peunvix baccetinoe
u nymu ux pewenus» (2. bapnayn, wonv 2009 2.). O6cysxcdenue pewienus kondepenyuu

/6

[Ipennoxenns HanpapyeHsl B OefepanbHOE ATEHTCTBO
BOJIHBIX PECYPCOB M JIEIJIN B OCHOBY «BOIHOII cTparernmn
Poccuiickont @epmepanym Ha nepuog 5o 2020 I.», yTBepK-
nenHoit [IpaBurenscteom PO B 2009 .

B 2010 r. o6cyxaamich IpUOPUTETHbIE HayYHbIE U
IpakTU4yecKue 3afiauy, Ipuobperamomye 0cobyo u
aKTya/JIbHOCTh B YCTIOBUAX peanusaunyy BopHoll cTpa-
teruu Poccurickont @efepanyu: NOBBILIEHNE HA/IEKHO-
CTU BOooOec-TiedeHrsi pernoHoB Poccum B yClmoBMsxX
HapacTamoulero jeduinra BOFHBIX PeCypcoB, 9KOJIO-
rndecky 6e3omacHoe BONOIOIb30BaHMe; obecredeHne
3aIIMIIEHHOCTY HACelTeHNsI I 0ObEKTOB 9KOHOMUKIA OT
HAaBOJIHEHUM M MHOTO HETaTMBHOTO BO3MAEVICTBUS BO[I;
perynMpoBaHMe ¥ PperJlaMEeHTAalMA XO3AMCTBEHHOTO
VICIIO/Ib30BAHNSA TEPPUTOPUIN, NMOABEP>KEHHBIX IEPUO-
IMYECKOMY 3aTOITIEHMIO ¥ BO3MENCTBUIO JPYTMX OIlac-
HBIX TUAPONOIMYECKUX SBJICHUI; Pa3BUTUE CUCTEMBI
KOMIUIEKCHOTO MOHUTOPUHTA, B T.4. IPOTHO3UPOBAHNA

KOH®EPEHLIUK

U TIpefyNpeX[eHNs 3SKCTPeMa/bHbIX
IIPUPOHBIX ¥ TEXHOT€HHBIX CUTYaLIMIL.

B npuHATOM pelleHMM BblIe/NeHbI
nepBoOYepeHble 3ajiauy, TpeOyro-
1iye 3aKOHOZIaTe/IbHOTO peryaupoBa-
HYS; TOJYepKHYTa HEOOXOAVIMOCTb U
IIpeJIOKeHbl MepOIpPUATHA, HaIpaB-
JIeHHble Ha IIOBBbILIEHNE HaleXKHOCTU
BojoobecriedeHnss permoHoB Poccunm
B YC/IOBUAX HapacTamomero jedum-
Ta BOJHBIX PeCypcoB U obecredeHue
9KOJIOTMYeCKY 6e30I1aCHOTO BOJOIIONIb-
30BaHNUsA; CHOPMYIMPOBAHBI MeEPBI IO
obecredeHnI0 6€30IIACHOCTY CTpPaHBI
Ha TPaHCTPAaHMYHBIX BOJHBIX OOBEK-
Tax U BOJOCOOpax, B IIEPBYIO O4Yepesb,
COBEpLIEHCTBOBaHME IIPAaBOBOrO II0JA
C Y4eTOM IIPMOPUTETHBIX MHTEPECOB
Poccniickort @eneparun.

IIpennoxeHnsas m peKOMeHJALNUU
yuTeHbl IIPY IOATOTOBKE [JOKYMEHTa
«AHATUTUYIECKUIT 0630p COCTOSHUA
Hay4YHO-MeTOANYIECKOTO 0becredeHns
[IepBOOYEPEIHbIX 33/ja4 BOJOXO3AM-
CTBeHHOro Komitekca Poccum», Ha-
IpaBjieHHOro B MuHnpupogs: PO.

B 2011 r. 66U paccMOTpPEHBI BOIIPO-
Cbl, HEITOCPEICTBEHHO CBA3aHHBIE C pe-
mieHneM 3ajad BogHoit ctpaternn PO:
YCTOMYMBOCTD BOJHBIX 0O'bEKTOB ¥ BO-
JOCOOPHBIX TEPPUTOPUIL K IPUPOFHBIM
11 aHTPOIIOTEHHBIM BO3JEICTBMAM, Me-
XaHM3MBI ¥ CHOCOOBI ee IOAIep KaHNs;
METOAbl OLEHKM HOIYCTUMBIX AHTpPO-
IIOr€HHbIX HArPY30K; MEPOIPUATUA TIO
OrpaHMYEHUIO NPUPOJO- U BOHOINO/b-
30BaHMA [ COXPaHEHUs KadecTBa
IPUPOAHBIX BOJI, O/MAarONpPUATHBIX YC-
TIOBUII YKU3HeeATeIbHOCTY Hace/leHN,
obecriedeHns yCTONYMBOTO (PYHKIINO-
HUPOBaHMA ¥ BOCIIPOM3BOJCTBA 9KOCH-
CTeM; IIPUPONHbIE M TeXHOTEHHbIEe pU-
CKM 6eperoBbIX 30H MOpeli 1 KPYIHBIX
BOJJOEMOB: Pa3sBUTHE NPUHLIUIIOB UHTe-
TPUPOBAHHOIO YIIPABIEHNUS BOSHBIMU
pecypcaMu Ha OCHOBE COIJIACOBAHMA
9KO/IOTMYECKIUX, COLMAIbHBIX 1 9KOHO-
MIYECKUX TPeOOBaHMIL.

[TpuHATbIEe pellleHMA U KOHKpeTHbIe
IIpefiTIOKeHNsI [0 YKA3aHHBIM BOIIPO-
caM y4TeHbl IIpM NOATOTOBKE IIPOEKTa
QepnepanbHOll  Lie/IeBOII  IIPOrpaMMBI
«Pa3BuTme BOIOXO3SMICTBEHHOTO KOM-
mnekca Poccuiickoit ®enepanymy B pam-

FEEEEEEEEIITT] Ne 2 (78) anpenb-uioHs 2013 .
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Kax peammsauyuy BopHoli crparermn
He nepuop 2020 I.», HalIPaBJIEHHOIO B
Munnpupops PO.

Pa6ora xoH¢pepenuuu B 2012 r. 66112
HOCBAIIEHa O00CYX/JEHNMIO aKTya/IbHbIX
npo6yeM, pelleHye KOTOPBIX BXOJUT
B YJC/IO IPUOPUTETHbIX HAy4HbIX 3a-
Iad4, CBA3aHHBIX C peanusanueit BogHoii
crpaterun P®. B ux yucne: cocrosHue
BOJHBIX PECYPCOB, PeXIMa U KadecTBa
BOJ, CYLLIM B YC/IOBMAX M3MEHEHUIT K-
MaTa M YCUIMBAIOLIENCSl aHTPOIOTeH-
HOJI Harpy3ku Ha BOJHBbIE OOBEKTBI 1
UX BOJOCOOPBI; OLlEHKA POMM BOJHBIX
PecypcoB KaK OFHOTO U3 BaKHEMIINX
CTPyKTypoobOpasyouux (pakTopoB pe-
a/IbHOTO CeKTopa 3KoHoMuKu Poccuy;
OIIpefeAIIero B 3HAYUTEIbHOM CTe-
IeHN TeppUTOpMaIbHOE pa3MelleHue
HapOJHOTO XO3:IICTBA; aHA/IN3 BIUAHUA
HaO/II0IaeMbIX U TIPOTHO3MPYEMBIX 13-
MeHEeHMI1 BOJHBIX PeCypCOB I KadecTBa
BOJ, Ha COLMAJIbHO-3KOHOMIYECKOEe
pasBUTHE CTpaHbl, 3[OpOBbe Hacele-
HUA, COCTOSHME BONHBIX UM Ha3eMHBIX
aKoCHCcTeM; obecredeHne pasBUTHA BO-
TOXO035/CTBEHHOTO KOMIIZIEKCA CTPaHb;
IpOoO6JIEMBI €r0 YCTOIYMBOTO Pa3BUTUA
B YCTIOBUSAX PbIHOYHBIX OTHOLIEHUI ITPK
CYILeCTBEHHOJI HEOIpeleNIeHHOCTY M
HeCTaIlIOHAPHOCTU TUAPOTOTUYECKIX,
9KO/IOTMYECKUX I COLMAIbHO-3KOHO-
MUYECKMX IIPOLIECCOB; OLI€HKa POy
BOJIHBIX PeCYpCOB B pellleHu1 Ipobiem
HAI[VIOHAJIbHOV 0e30IIaCHOCTY; peasn-
3alyA IPUHLMUIIOB MHTETPUPOBAHHOIO
yIIpaB/IeH!A BOSHBIMU peCypcaMIt.

B pamkax xoHgepeHuMu 6bUI IPO-
BefieH Kpyrmelit cron mo obcyxpe-
HUIO TIPUYMH M YPOKOB KaTacTpo-
(udeckoro HaBOJHEHMS B paiiOHe T.
KpbiMcKka. YyacTHMKM OTMETMIN He-
MOCTAaTOYHbIl YPOBE€Hb KOOPANHALNK
HeATeNbHOCTM Ppa3INYHBIX BeJOMCTB
U OPTaHOB PETVMOHAIIBHOTO I MECTHO-
TO yIpaBJ/ieHNs 10 pa3paboTKe 1 pea-
JIM3aLMY IPeBeHTUBHBIX Mep U JJOITo-
CPOYHBIX IIPOrpaMM, HaIpaB/le€HHBIX
Ha OLEHKY pMCKa, IPOTHO3MpPOBaHUE
U IpefoTBpallieHNne IOC/IefCTBUIL Ka-
TacTpO(PUIECKNX HABOJHEHMII B IIa-
BOJIKO-OIIACHBIX pernoHax Poccunm.

B 3akmoueHne HeOOXOMVIMO MOAYEp-
KHYTb, 4TO OPraHM3aLMsA YKa3aHHBIX

[ BECTHMK P dH

Bcepoccuiickas nayunas kongepenuus «IIpobnemvt 6e3onacHocmu 6 6000X03:1iCMBEHHOM KOM-
nnexce Poccuu» (2. Kpacnooap, cenmabpuv 2010 2.). Omipoimue kondepenyuu npedcedamenem
opzxomumema unenom-koppecnondenmom PAH B.W. [lanunosvim-Ilanunvsnom

KOHQEpeHINT CHOCOOCTBYeT Pa3BUTUIO MEXBEOM-
CTBEHHBIX U MEXANCUUIUIMHAPHBIX MCCIEfOBaHNIA,
KOHLEHTPAallMM yCUINMII Ha TNPUOPUTETHBIX HayIHBIX
HarpaB/ieHnsAxX. KoHdepeHINN HeM3MEeHHO IpUBJIeKa-
10T BHMMAaHME OTEYeCTBEHHDIX U 3apYOEKHBIX YYEHBIX
B 0071aCTM MCC/IeJOBaHMII BOJHBIX PeCypcoB, He CIIy-
JajfHO B HMX €XKErOJHO IPMHUMaeT ydacTue 6omee 120
BEAYIIMX YYEHBIX U CIIELMAIUCTOB, NPefCTaB/AIIINX
Hay4YHble KO/UIEKTMBBI PoccmiicKoil akajgeMuy Hayk,
KPYIIHBIX By30B cTpaHbl, Muanpuponsl PO, Oenepanb-
HOTO ar€HTCTBa BOLHBIX pecypcoB, Pocrumpomera, mpo-
€KTHbIEe ¥ IPOM3BOJCTBEHHbIE Opranmsanumu Poccun, a
TaK>Ke IIPUIJIAIIeHHbIe MHOCTPAHHBIE YYEHBIE.

Bcepoccuiickas nayunas kondepenuus ««Booa u 600Hvie pecypcol: cucmemoobpasyioujue PyHKuuU 6
npupooe u sxoHomuxe» (2. Llumnanck, uronv 2012 2.). Paboma xongepenyuu
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