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O¢dexkTiBHOE M YCTOMYMBOE YIPABICHWE BOAHBIMU pECypcaMH M JIOJITOCPOYHOE
TUTAHUPOBaHUE TpeOyeT HaaeHOW WH(POPMAMH O COBPEMEHHOM W OyIyIeM COCTOSHHU
BOJIHBIX PECYpCOB, BKJIIOYAsi €€ pacrhpocTpaHeHue. PocT HaceneHust pernoHa mnotpedyer
CYILIECTBEHHOTO PACIIMPEHHS CEIILCKOXO3SMCTBEHHOTO TPOM3BOJICTBA, T.K. OyAyT BO3pacTarh
UppPUrallMOHHBIE TOTPEOHOCTH, pAcX0/ibl Ha MPOMBIIIJIEHHbIE U OBITOBBIE HYXK/IbL.

N3meHeHune kiMMara y»e B HacTOAILIEE BpeMs 3HAUMMO MPOSIBIIAECTCS B PETMOHE, OKa3bIBast
BIIMSIHUE Ha BCE KOMIIOHEHTHI (pOPMHpPOBAHUS BOJHBIX PECYPCOB U UX U3MEHYMBOCTh. B
YCIIOBHSX COBPEMEHHOTO Ae(UIMTa BOIHBIX pecypcoB LleHTpanbHON A3MK BaXKHO OLIEHUTH MX
peakuio Ha W3MEHEHuWe Kiumara. Panee mpoBeneHHbIe wuccienoBaHus [1,2] TOKasbIBaroOT
BBICOKYIO YSI3BUMOCTb BOJHBIX pECYpCOB K BO3MOXKHBIM HW3MEHEHHUSIM KJMMara |
HEOOXOIMMOCTh pa3pabOTKU OIpE/IEICHHOW CTpAaTerMy pPearupoBaHUsi HAa HX OXKUJIAEMOE
COKpallleHHe. B Hacrosiee BpeMsi MpPEACTaBISICT HMHTEPEC IPHUBS3KA OLEHOK W3MEHEHUS
BOAHOCTH K KOHKPECTHBIM MHTCPBajiaM BPEMCHU B 6YIIYHIGM " aHaJIN3 SKCTPEMAJIbHBIX BEJIMYHNH
CTOKA, O’KMJIAEMbIX B COOTBETCTBUH CO CLIEHAPUSMU KIIMMATUUECKUX AHOMAJIUH.

METOIUKA OINEHKU KIIMMATHUYECKHUX BJINSTHUIM HA CTOK AMY JIAPBMU.

CreneHp BO3AEHCTBUSL BEPOSTHBIX M3MEHEHWI KIMMaTa Ha CTOK pPEKH AMyIapbh MOXKHO
OLICHUTh C TIOMOIIBIO JIOCTATOYHO HAJEKHON PErHMOHAILHOM MaTeMaTU4eCKOM MOJAETH
(hopMUpOBaHHS CTOKA, TOCTPOSHUE KOTOPOM OCYIIECTBISLIIOCHh Ha OacceitHoBOM mpuHIwe [3].

Mopens BKIItodaeT 610K (popMUpOBaHUS CHEKHOTO ITOKPOBA Ha TEPPUTOPUH TOPHOro OacceiiHa,
KOTOPBIN TTO3BOJISIET PACCUMTHIBATH CHETO3AIachl 0 BBICOTHBIM 30HAM YACTHBIX OacCEiHOB.
CHeroHaxoIJIeHHe pacCUMTHIBACTCS KaK pe3yJbTaT OajaHca MPUXOAHOM U pacXoJHOW yacTeil:
BBITIAJICHHS] ¥ HAKOTICHUS TBEP/IBIX OCAIKOB, MX YOBUIM 32 CUET TasHUS M UCTIAPEHHS C yUETOM
3a/iepXKaHusl TaJloN BOZBI B TOJIILIE CHEra M 3aMep3aHusi ee Mpu 3amopo3kax. Bropoit 610k -
pacuer NOCTYIUICHUsI TaJION CHETOBOM U J0KAEBOM BOJIBI HA MOBEPXHOCTH BogocOOpa. Mozeis
(bopMHpOBaHMs JIEAHUKOBOTO CTOKA PAcCUMTBHIBAET CyMMAapHbIH CTOK C JIEHUKOB OT TasHUS
cHera, Jibna U (upHa. [locneqanii MomenbHBINA OJIOK - pacyeT TpaHC(POpPMAIMK BCEX BUIOB
MIOCTYIUICHUS B CTOK.

Mogenb y4yuTBIBA€T OCHOBHBIE PETHMOHAIBHBIE OCOOCHHOCTH 30HBI (DOPMHPOBAHHUS CTOKA
AMynapbH, pacrojIOXKEHHON B BBICOKOTOPHBIX paiioHax [lammpo-Anas. B kauectBe BXOAHOM
nH(pOpMAIIMKN HCHONB3YIOTCS IaHHbIe 00 OcajikaxX, TeMIepaType BO3IyXa, Pacxojax BOIBI CO
CTaHJIAPTHOW THIPOMETEOPOJIOTHICSCKON CETH HAOJIOJCHUH B COOTBETCTBUH C TPEOOBAHUSIMU
MOJIEJTH.

B pe3ynbrare cokpallleHHs THAPOMETEOPOJIOrMYECKUX ceTh B Hayaie 90-x rogoB
JIPYTUX TPYIHOCTEH, BBI3BAHHBIX OOBEKTUBHBIMU TMPUUMHAMHU, HEKOTOPBIE TEPPUTOPHUHI
(GacceltHbI OTIENBHBIX PEK WM UX TPYIII, CKIOHBI XpeOTOB, BHICOTHBIE 30HBI) OKA3aJHCh
HE  OCBEUICHHBIMH  THAPOJIOTHYECKHMH,  METEOPOJIOTUYECKUMH,  CHETOMEPHBIMHU
HabmoneHussMUu. OcOOEHHO KaTacTpO(UIECKOE MOJI0KEHHUE CIOKHIIOCH C HAOIIOICHUIMU
Ha MaJbIX peKax. B 3Toil CBs3M BO3HHKAET HEOOXOIUMOCTH KOPPEKTHUPOBKH COCTaBa
pEeNepHBbIX CTaHIMM, TPOBEAEHUS padOT MO BOCCTAHOBICHHUIO PSIOB HAOIIOACHMIA, B psilie
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CIIy4aeB, HEOOXOJMMOCTH BOCCTAHOBIICHUS NaHHBIX. [103TOMY ISl OLIEHKM KITMMATHYECKUX
BO3JEHCTBUN HA CTOK HEOOXOIMMO:

- aJanTUpOBaTh MOJAEIBHBIA KOMIUIEKC K COBPEMEHHBIM YCIIOBUSIM,

- HpOB@CTI/I CepI/II/I MOAOCJIBHBIX pacquOB, peanmyfonmx HOBBIC KIIMMAaTUYCCKHUC CHeHapI/II/I.

[IpoBeneHHble paHee OLEHKU W3MEHEHUI CTOKAa OCHOBBIBAJIMCH Ha CLIEHAPUSAX IMOTEIUIEHHUS B
COOTBETCTBUH CO CIICHAPHSAMH IMHUCCUH MAPHUKOBBIX Ta3oB 1992 rona (IS92) [4]. PesynbTatsl
pacyeToB MOKa3add, YTO B CIyYae pean3allid 3THX KIMMAaTUYECKUX CLIEHApUeB, BOJHBIC
pecypebl pernoHa k 2030 roxy MoryT yMeHbIINThCS Ha 3-5%. MI3MeHeHns KiMMarta, IpUHSThIE
B BHJE CLIEHApUEB, IOMYYEHHbIX C IOMOLIbIO TJIO0AIBHBIX MOJENel KIMMaTa Ha BpeMs
yasoenus CO, B atmocdepe, Mokazanu Oosiee CHIbHYIO peakiuio. Tak, HampuMep, camblil
xectkuil cueHapuii (Mmoaens CCCM, Kanana) naet 3HaunTennbHOE yMeHbIeHue croka (10 50%
Ha otaenbHbIX pekax). [lo momemn UKMO (AHIMHS) MOMYyY4EHO COKpAIICHHE PECypcoB
MOBEPXHOCTHBIX BoJ Ha 15-20%. B Hacrosmiee Bpemsi TpeOyeTcss YTOUHEHHE MOI00HBIX
OLICHOK, TIOCKOJIbKY PAacCMOTPEHHBbIE MOJEIM MpeTepHeid 3HAYMTEIbHbIE HM3MEHEHUS
(robanbHBIE KIMMATHUYECKUE MOJIENU TOCTOSHHO COBEPILIEHCTBYIOTCSI) M MMEIOTCS HOBBIE
Ppe3yJIbTaThl, O3BOJIIOLINE OOHOBUTH PETHOHAJIbHBIE CLICHAPHHY KIIMMaTa.

MozenbHbIi KOMILIEKC, OMHUCHIBAIONIMI Mporiecc (opMHUpOBaHUS CTOKA TOPHBIX PEK, Ha Oaze
KOTOpOro OyleT TPOBOIUTHCS OICHKA, HYXKIAeTCd B aJanTalid C YYeTOM HOBOTO
MH(OPMALIMOHHOTO OOECTIeUeHHUs], TOCKOIBKY BKIIFOYAeT B ceOsl AIEMEHThl 3MIHPHYECKON
napaMeTpuzanyd. MHOrMe 3aBUCHUMOCTH B HACTOSILIEE BPEMsI HYXIAKOTCS B YTOYHEHUU.
[TosTOMY B COBpEMEHHBIX yCIOBHUAX HEOOXOIMMO BBITIOTHUTH paboTy, KOTOPAask BKIIFOYAET:

1) coznanue nHGOPMAITHOHHOM 0a3bl IS OIICHKH BO3ICHCTBHII N3MEHEHUSI KJTMMAaTa Ha BOJHBIC
pecypchl 30H (GOpMUpOBaHHs CTOKa AMynapb (KOTOpas pachosioKeHa, B OCHOBHOM Ha
TeppuTopur TamKuKUCTaHa);

2) ajmanTanyi MOJENTBHOTO KOMIUIEKCA K COBPEMEHHBIM KIMMATHYECKUM YCIOBUSIM U
MH(POPMAITMOHHBIM BO3MOYKHOCTSIM;

3) yTOYHEHHE YMCIEHHOTO OMMCAHUS MOJIel METe0IJIEMEHTOB;

4) OlIeHKY M3MEHEHHUSI CHEr03aracoB ¥ MX BKJIaJia B CTOK PEK;

5) u3ydeHre peakiuy OJIeCHEHUs Ha BO3MOYKHbIC H3MEHEHHS KiMara.

Pemienre »THX BOINPOCOB MO3BOJIMT ANANTUPOBATH MOJEIBHBIA KOMIUIEKC K COBPEMEHHBIM
YCJIOBUSIM U TIEPEUTH K HOBOMY JTaIly pabOT MO OIEHKE W3MEHEHUH CTOKAa MpU pear3allui
HOBBIX KJIIMMaTHYECKUX CLICHAPHEB.

MeTtoauKa OCTPOCHUS KJIAMMATHYECKHX CHCHAPHEB II0 TEPPUTOPHHM 30HBI
(¢opmupoBaHus cToka AMyaapbu

3a mocieqHHE TOJAbl 3HAYMUTENbHBIE YCIEXW JOCTUTHYTHl B pPa3pabOTKE YHUCIEHHBIX
MOJIeNIell KJIMMaTa, KOTOpbIE€  YYUTHIBAIOT HW3MEHEHHUS OOJIbIIMHCTBA KOMIIOHEHTOB
KJIMMaTH4eckoi cuctemsl. 1o 3axmrodyeHnto MexnpaBUTEIbCTBEHHON I'PYIIIBI AKCIIEPTOB
no u3meHenuto kiaumara (MI'OUK) [5,6], moxenu oOmieil nupkynsuuu atMocdepsl u
okeana (MOLIAO) paroT coryiacoBaHHble U MPaBAONOJOOHBIE OIEHKH H3MEHEHHS
robanpHOrO KiauMarta. WX pe3ynbTarhl  SBISIOTCS OCHOBOM IIJI1 TOCTPOCHUS
PETHOHAJIBHBIX CLIEHAPUEB U3MEHEHMSI KIIMMATa.

Onwupasce Ha npoBeaeHHbii MI'OUK ananu3, ObUIN ompeaeneHbl KPUTEPUU i BbIOOpa
Haunbosnee moaxoasmux MOILIAO: 310 momkHBI OBITH HambOJIEe pa3BUTBIE MOJEIU B
MEPEXOJTHOM  COCTOSHUHM; HUMEIOLIME MPUMEPHO OJUHAKOBOE IMPOCTPAHCTBEHHOE
paspemeHI/Ie; MOIACIN OOJIPKHBI y‘-II/ITI)IBaTI) cMATHarmIee BIIMAHUC CTpaTOC(l)epHBIX
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Cyab(aTHBIX a’po30Jyiel, TaKk Kak COrIacHo [5,6], ydeT MX BJIMSHUS IO3BOJIsET Oojee
PEAIUCTUYHO BOCHPOU3BOAUTH KiauMmaT. I[Ipu 3TOM HE0OX0IMMO HCHOJIL30BaTh CaMble
IIOCJIEAHHE, TOCTYIIHbIE Ha HACTOSIIMM MOMEHT BPEMEHU BBIXOAHBIE PE3YJIBTAThl MOJEIIEH
oOuiel uupkynauuu atmoceppl U OKeaHa, IOCKOJBKY MOJENH MIOCTOSIHHO
COBEPUICHCTBYIOTCS.

B cootBerctBuM ¢ pexomenmauusmMu MIDOUK, 118 nocTpoeHuss peruoHanbHBIX
KJImMaTHueckux cueHapueB ucnoib3yercs cucreMa MAGICC/SCENGEN, Bepcus 4.1,
KOTOpasi BKJItOYaeT 0a3y MaHHbIX M KiuMatuueckyro mozaenb MAGICC (Mogens ans
OLICHKH BJIMSHHS MApHUKOBBIX I'a30B Ha M3MeHeHue kinumara). baza manneix SCENGEN
BKJIFOYAeT BBIXOAHbIE pe3yibTarhl 17 MOLIAO u mo3BosiseT MOJIy4YduTh HU3MEHEHUS
OCHOBHBIX XapaKTEPHUCTHK KiIuMara B y3iax ceTku S5x5° Ha mepuon mo 2100 roma B
COOTBETCTBUM C  PA3IUYHBIMU  CUEHAPUAMU  IMUCCUM TIAPHUKOBBIX Ta30B C
HCIIONb30BaHUEeM TMpocToi kinMmartuueckoir mojenun MAGICC [4].

Buioop mooenen. JIns 1ocTpoeHHs KIMMAaTHYECKUX CLEHApUEB 110 TEPPUTOPUHU
dbopMupoBaHHs CTOKa pEeKH AMyAapbdl HaMy ObUT BBIIOJHEH aHAIU3 BBIXOJHBIX
PE3yJIbTaTOB Pa3HOIo YKciIa MOJIETIEH B y371ax oOIIel IMPOTHO- JOITOTHOM CETKH .

30oHa QopMHUpOBaHUS CTOKAa peKd AMyIapbh XapakTepU3yeTcss JBYyMs pailOHaMU:
npearopbs [Tamupo-Anas (35-40° c.m. u 65-70 B.1.) u ropHas Teppuropust (35-40° c.u. u
70-75 B.1

OkcnepumenThl 10 3amycky moaenu MAGICC nmns BIOpaHHOTO CLIEHApHsI 3MHCCUU
MapHUKOBBIX ra3zoB, 3agaBas B SCENGEN kak oTaenapHbIe MOJENIH, TaK U OCPEIHECHHUE
pPa3IMYHOTO YHCJIa MOJENIel, MO3BOJIWIM H3YyYUTh, KAaK OTIEIbHbIE MOJEIM U HUX
OCpPEIHEHHBIE PE3yJIbTATHI ONMKMCHIBAIOT KJIUMAT PETHOHA CO CJIOKHBIM TOPHBIM PeIbeoM,
KaKOBBI OLTUOKHA U MEKMOJICIIbHAS K3MEHYNBOCTS [7,8].

Buvioop cuenapuee ymuccuu. Vcnonb3ys moaens MAGICC, mbl onieHHBaeM BETUYHHBI
MOBBILICHUS CPeHEH I100albHOM TeMIiepaTypbl BO3yXa Ha TPH BPEMEHHBIX HHTEepBaja: K
2030 roxy u x 2050, xak g rinodyca B 1IEJIOM, Tak U Jis Tepputopun CpenHeir Asuu.
[IpenBapuTenbHbIl aHATN3 Pe3yIbTaTOB MOKA3bIBAET, UTO U3 BCErO AHMAla30Ha CIICHApUEB
MOXHO BBI6paTB ABa-TpU, NHOCKOJIbKY pa3jiniviad B OXUIAACMBIX BCIIMYMHAX IMMOTCIICHHUA
HEBEJIMKH, a Ui OTACNbHBIX CLIEHAPUEB OXKUIAeMble BETUUYUHBI OTEIUICHHS TPAKTHYECKU
COBIIAIAOT. B 3TOM CBA3M I MPOBEICHUS OLEHKHA BO3JCHCTBUI U3MEHEHUS KIIMMaTa Ha
30Hy (OpPMHUpPOBaHHS CTOKa LEJNECOOOpPa3sHO M JIOCTATOYHO PACCMOTPETh CLEHAPUH,
KOTOpbIe OYAyT XapaKTepU30BaTh OYCHb CHJIbHBIN, CHIIBHBI U YMEPECHHBIH BapUaHTHI
MOTETICHUSI.

PaccuntanHple  KJIIMMaTHYECKHE CLEHAPUM [0 CTAHLUSAM, BKIIOYas OSKCTpeMasbHbIE
BEITUYMHBI 33/IaHHOW BEPOSATHOCTH B COOTBETCTBUHU CO CIEHApUSIMH, OYIyT BXOIHOU
nHpopManyen A aJanTUPOBAHHON K COBPEMEHHBIM YCIOBHUSIM MO (HOPMUPOBAHUS
CTOKa FOPHOW PEKH. DTO MO3BOJIUT IPOBECTH CEPUU MOEIBHBIX pACYETOB CTOKA OCHOBHBIX
PEK-MHUKATOPOB B OacceiiHe AMyJapby, peai3yrolliye HOBbIE KIMMAaTHUECKUE CLEHApUH, U
OLICHUTh PEaKIMI0 CTOKA M3 30HBI  €ro (OPMHPOBAaHMS Ha pA3IMYHBIE COYCTAHUS
AKCTPEMAJIbHBIX KJIMMATUYECKUX BEJTMUHH.
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