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Axmyanbnocms memui.

B pesynbrare X03s5HUCTBEHHON JEsATEIBLHOCTH HA PEYHBIX BOJOCOOpax M Ba-
puanuii KiuMaTa aHTPOIOT€HHOTO U €CTECTBEHHOTO XapaKTepa MPOUCXOAT U3Me-
HEHHUSI BEPOSITHOCTHBIX XapaKTEPUCTUK MHOTOJETHUX BHUIOB PEYHOTO CTOKA. B
MHUPOBOM HayKe JEJIAIOTCSA MOMBITKA OIEHUTh MOJAOOHBIE U3MEHEHUS THAPOJIOTHU-
YECKOr0 pPEeXMMa, OJIHAKO B OCHOBHOM 3TO KacaeTcsl TOJIbKO MHOTOJIETHUX HOPM
peunoro croka. B PITMYVY pa3zpaborana meToanka CIIEHApHBIX OIICHOK W Ooiiee
CTapIIMX MOMEHTOB BEPOSTHOCTHBIX paclpe/iesIeHU, OJTHAKO €€ TPUMEHEHUE ISt
ycinoBuii AGpuKK 0 HEAABHETO BpeMeHH ObuTo mpobieMaTtuyHbiM. [IpuunHa 3a-
KJIFOYAETCS B TOM, YTO MPH BBICOKUX TEMIEPATypax BO3yXa, BhI3bIBAIOIINX CYIIIE-
CTBEHHBIE MMOTEPU CTOKA HA HUCMAPEHHE, CTATUCTUYECKHUE MOMEHTHI HEYCTOWYHUBBHI,
YTO MPUBOJUT K HEOMPEACIEHHOCTH CIIEHAPHBIX OLIEHOK 00ECIEYEHHBIX PACcX0/I0B
BOJIbI. [lOMBITKM TIPUBJIEYDL AOMOJHUTENbHBIC (Da30BbIE NTEPEMEHHBIC, YUCIO KOTO-
PBIX ompenensieTcss PpakTaTbHOW JUATHOCTUKOW, XOTS M 00€CTIeUnBAIOT YCTONYH-
BOCTh MOMEHTOB, HO CaMO UX BBIJICJICHUE U3 MHOTOMEPHBIX PACIIPEIECIECHUN OYEHb
TPyJOEMKas 3ajiaya U €€ pelieHUe MoKa He I0BEJCHO J0 MacCOBOI0 MPAKTUYECKO-
ro npuMeHeHusi. OTHOCUTENbHO YCIIEIIHAs MOMbITKA TAKOr0 pojia cliejlaHa i ycC-
JIOBHBIX pacrpejielieHui TIOTHOCTH BEPOSITHOCTH pacxXojia BOJBI B MPEIOJI0XKE-
HUU, YTO BTOpAasl MEpPEMEHHasi — UCHapeHue — (PUKCUPYETCS HAa YPOBHE HOPMBI
(mucceprarus 3amuiieHa B PITMY @. JI. ConoBbeBbiM B 2009 T.).

Jnst pusuko-reorpaduyeckux ycinoBui AQpPUKaHCKOTO KOHTMHEHTa OKa-
3anica Oosiee MpUEeMIIEMBIM (C TOYKH 3pPEHHUSI MAaCCOBBIX MH)KEHEPHBIX PACUYETOB)
NyTh HE YCIOXKHEHHsS Mojenu (HOPMHUPOBAHMS CTOKA, a €€ YIPOILECHUE IyTEM
ajanTalli K OTHOCUTEIBHO CIa00 M3yYEHHOMY MHOTOJIETHEMY PEKUMY PEYHOIO
CTOKa, J1a €Ile C HEYCTOMYMUBBIMH CTapIIUMMU MOMeHTaMH. [1og00HbIN mar Briep-
Bble ciaenan a-p Aoaenatud Xamnwnu u3z Aipkupa (AuccepTaius 3allyileHa B

PITMY B 2012 1.).



Takum o6pazom y adpUKaHCKUX THAPOJIOTOB IMOSBUICS MHCTPYMEHTApUI
JUTSl TIPOBEJICHUSI YCTOMYUBBIX CIIEHAPHBIX OIIEHOK XapaKTEPUCTHK MHOTOJIETHErO
CTOKa, YTO aKTyaJIM3UPOBAJIO pelleHHe MoJ00HON 3aaaun He ToJibko ans Ceep-
HOl Adpuku, rne pacronoxern Aipkup, HO U aiua FOro-3amamHoi, rie uMeeTcs
JIOBOJIBHO TycTas ceThb (st BocTtounoit Adpuku nmogoOHas 3ajjaua He aKTyalibHa
U3-3a OTCYTCTBUSI TYCTOM PEUYHON CETH M IyHKTOB H3MEPEHHSI CTOKOBBIX Xa-
PaKTEPUCTHK).

Memoouka uccnedo8anuii u UCXOOHbIU MAMeEPUa.

Pemenne nmocTaBieHHBIX 337a4 OCHOBBIBAJIOCHh HA METOJOJOTMU YACTHYHO
WHOUHUTHOTO MOJIEINPOBaHUs, pa3paboranHod B Poccun u mnpumeHsiemMoil B
ctpanax Jlatunckoit Amepuku u AQpuKkHU C KapKuM KiuMmaToM. B ocHOBe aHHOM
METO/I0JIOTUH JISKHUT MOJIeTh (hOPMUPYIOIIETo GUIbTPa, KOTOPAsk MOKET MEHSIThCS
KaK B CTPOHY YCIIO)KHEHHS (pacuiuperue (pa3zoBoro MpocTpaHCTBa), TaK U B CTPOHY
yOpOILEHUsS (3aME€HAa MYJIbTUIUIMKATUBHBIX IIIYMOB aJJIMTUBHBIMH), C IEIBIO €€
ajanTalyy K XapakTepy NapaMeTpUUYECKHX ITyMOB, BBI3BIBAIOIINX HEYCTOWYH-
BOCTh, & TakXke K (opMe MpeacTaBiICHUs CYUIECTBYIOLIIUX KIMMAaTUYECKHUX
CLICHApHEB.

Taxoxe npuMeHsIach METOJUKA ONTUMU3AIUN PEKUMHON THIPOIOTHUECKON
cetH, paspadorannas B 6sBieM CCCP mpodeccopom U. @. KapaceBbim.

HccnenoBanus NpoBOAMINCH HAa IEPCOHAIBLHOM KOMITbIOTEpE Ha 0asze cpeibl
paspadotku Visual Basic 6 u C++ Builder.

HcxoanpiM MaTepuanoM Jijisi MPOBEICHUS] PACUETOB CIY>KWIH PSIAbl THIPO-
METEOPOJIOTHYECKUX DJIEMEHTOB, OMyOJMKOBaHHbIE B M3JaHUsAX BcemupHoi Mme-
TEOPOJOTUYECKOIN OpraHu3anuu, BKirovas MIHTepHeT-pecypcehl.

Hayunas obocrnosannocms u 0ocmogepHocms Pe3ylbTaToOB padOTHI OCHO-
BBIBAETCS HA MCMOJB30BAHUM B KA4€CTBE MOJEIH (POPMUPOBAHUSI BEPOATHOCTHBIX
pacnpeneIeHuii MHOTOJIETHETO TOJI0BOIO CTOKA IIMPOKO anpoOMpPOBAHHOIO M HC-
IIOJIB3yEMOr0 B rugpomereoposnornu ypasaenuss @okkepa—lInanka—Konmoroposa
(®PIIK). B crauvoHapHOM Cilyyae €ro perieHUeM SIBISIETCS CEMENCTBO KpPUBBIX

pacnpenenenui K. [Mupcona, kotopsie (pacnpenenenue [lupcona I tuna u ero



moaudukanus, npeanoxenHas C. H. Kpuukum u M. ®@. Menkenem) NpuMeHSIOTCS
B MHXEHEPHOM T'UIpOJIOruU. [[15 OLlEHKH NPOMEKYTOUHBIX PE3yJIbTaTOB PACUETOB
UCIOJIb30BAIMCH IIIMPOKO U3BECTHBIE B HAYKE CTATUCTUYECKUE METObI, & BCS MO/I-
rOTOBUTEbHASL paboTa 1o (GOPMHUPOBAHUIO WHMDOPMAITMOHHONW 0a3bl CYIECTBYIO-
HIEr0 THUAPOJIOTHYECKOTO pekuMa, HeoOxoaumas JUis MapaMeTpu3aludyd MpPOrHO-
CTUYECKOM MOJIEJIH, BBIMOJIHSIACH IO OOIMENPUHATEIM B Poccun MeTomam, BKITIO-
yas JITHEMHYI0 TEOPUIO YCTOMYMBOCTH.

Hayunas noseuszna u npakmuueckas sHauumocms. B xo/1e npoBeI€HHOTO HC-
CJIEIOBAHHUS MOJTYUYEHBI CIEIYIOIINE OCHOBHBIE PE3YJIbTATHI.

— Ilo uroram craHgapTHBIX MpoLeayp, IpUHIATHIX B Poccuu (yanuHeHue ps-
JIOB, TIPOBEPKA HAJIUYKSI MHOTOBOJIHBIX M MaJOBOJHBIX (Da3, ycTaHOBJIEHHUE (DaKTa
OJIHOPOJHOCTH), chopMupoBaHo 104 ruApOIOTHYECKUX PsiJla MHOTOJIETHETO TO/I0-
BOI'O CTOKA, 10 KOTOPBIM MOCTPOEHBI KapThl PACTIPEACIICHUS 110 UCCIENYEMOU TEP-
PUTOPHUM CTAHJAPTHBIX PACUECTHBIX TUAPOIOTHUECKUX XAPAKTEPUCTHK, a TAKKE KO-
7 (HUIIMEHTOB CTOKA U aBTOKOPPEISIIIUU MPU TOJOBOM CABIKKE (KapTa Jiis Kodg-
(UUMEHTOB Bapuallii, aCUMMETPUU U aBTokoppersiuu 1 FOro-3anagHoit Ad-
PUKHU TTOCTPOEHBI BIEPBBHIE).

— BnepBeie (14 ucciaeayeMol TeppUTOpUHU) MOCTPOCHBI KapThl pacmpe/ie-
JICHUS KPUTEPUS YCTOWUYMBOCTH HAYAJIBHBIX CTATUCTUUYECKUX MOMEHTOB U BBISIB-
JIEHbI PETHOHBI, B KOTOPBHIX MHOTOJIETHUN CTOK IPH CYIIECTBYIOIIEM KIMMAaTH4e-
CKOM pexxume GopMHUPYETCsl HEYCTOMYUBO MO KO3 PUIIMeHTaM BapHallui U aCUM-
METPHHU.

— BrnepBbie s AQpuUKU BBIUMCICHBI U 3aKapTUPOBAHBI 3HAYEHUS WHTEH-
CUBHOCTHU KJIMMATHYECKUX HIYMOB, UCIOJB3YEMbIX (B MPEAMNONOKEHUN X KBa3U-
CTAIMOHAPHOCTH) B MPOTHOCTUYECKON MOIe OPMUPOBAHUS CTOKA JIJISl TTOJTyYe-
HUS CLUEHAPHBIX OLEHOK BEPOSTHOCTHBIX CTOKOBBIX XapaKTEPUCTHUK JISI YETHIPEX
Han0oJiee 0KHUIAEMBIX KIMMAaTUYECKUX CIICHAPUEB.

— Bnepsoie mus FOro-3amannoit AQpuku OlIEHEHBI JOJITOCPOYHBIE MOCIEI-
CTBUSI KJIMMATUYECKUX U3MEHEHUH i1 MHOTOJIETHETO TOJOBOTO CTOKA MO YEThI-

peM kinumatudyeckum creHapusiM (Commit, SRA1B, SRA2, SRABI) u BbIsiBiICHBI



PErMOHBI, B KOTOPBIX 0KUAAIOTCS CTATUCTUYECKU 3HAYMMBbIEC OTKJIOHEHHUs CLIEHap-
HBIX OLIEHOK PACUETHBIX XapAKTEPUCTUK OT TEKYIIUX.

— IIpoBenena oneHka (Ha KaY€CTBEHHOM YPOBHE) SKOHOMUYECKHUX IOCIE/I-
CTBUU TMOSBICHUS aHOMAJIbHBIX Teorpauecknx 30H C CYIIeCTBEHHBIM H3MEHEHHU-
€M BEpPOSATHOCTHBIX XapAKTEPUCTUK CTOKA, BIMSIOIIMX HAa BOJIO3aBUCHMBIE OTpac-
JI 5KOHOMHKH 35 TOCYyAapCTB paccMaTpUBaeMOro pernona AQpukm.

— BnepBble U1 paccCMaTpuUBAaEeMOI0 PETrMOHA MPOBEAECHA KOJUYECTBEHHAs
OLICHKA ONTUMAJIbHOM INIOTHOCTU PEKUMHOMN T'MAPOJIOTUYECKON CETU Il YCIOBUN
CYIIECTBYIOIIETO U OKUIAEMOT0 KIMMATA.

IIpakmuyeckas 3Hauumocms WCCIAEAOBAHUN 3aKJIIOYAETCS B MOJIYyYEHUHU
IIPOTHO3HBIX KapT paclpeliesICeHNUs] BEPOSITHOCTHBIX XapaKTEPUCTUK TOJOBOTO CTO-
Ka, KOTOPbIE MOTYT OBITh MCIOJB30BaHbI ISl OIICHKH YYBCTBUTEIHLHOCTH BOJI03a-
BUCHUMBIX OTPACJIE SJKOHOMHKHU K BO3MOKHBIM M3MEHEHHSIM KJIMMAaTa, IPU MPOEK-
THUPOBAHUH U SKCIUTyaTaAllMU TUAPOTEXHUYECKUX COOPYKEHUH, a TAKXKE ISl ONTH-
MH3ALMUU TTIOTHOCTH PEKUMHOU THIPOJIOTHYECKOU CETH.

PaboTa BeImONHsIace B pamkax TeM «l'eorpaduueckue 3aKOHOMEPHOCTH
pacmpeneneHui Ha Tepputopu Poccun aHOMaNbHBIX 30H (POPMUPOBAHUS IKCTpPE-
MaJIbHBIX BHJIOB MHOIOJIETHETO PEYHOTO CTOKA B NEPCHEKTUBE JIOJITOCPOYHBIX
KIuMaTudeckux u3mMmeHeHuin» (Ne roc. peructpanuu 01 2012 80083), «Ananrarus
MaTEeMaTUYECKUX MoJieell (OopMUPOBAHUS BEPOSITHOCTHBIX XapaKTEPUCTUK MHO-
rOJIETHUX BHJIOB PEUHOI0 CTOKa K (pu3uko-reorpaduyeckum ycioBusMm Poccuu
IUIS Leneil o0ecneyeHusl yCTOMYMBOCTH UX PELIEHUI NPU MOJEIUPOBAHUM U IIPO-
rHo3upoBanumn» (Ne roc. peructpanuu 01 2014 58678), punancupyeMbrx Munu-
CTEPCTBOM OOpa3zoBaHusi U Hayku P®D, a Takke rocOI0JKETHOW TeMbl Kadeapbl
ruApodU3UKN U TUIPONPOTHO30B «MoienmupoBaHie U MPOTHO3UPOBAHUE THIPO-
JIOTUYECKUX TpoIeccoBy. Ee pe3ynbTarbl BHEAPEHBI B y4eOHBIN Mpolecc MOAro-
TOBKM MArucTpoB IO HampaBieHuo «lIpukiiagHas TUapOMETEOpONOTHsS» B
PITMY u mepenanbl aisg MPaKTHUECKOTO NMpUMEHEHHUS B YHuBepcutreT A0000-
Amxane (pecnybnuka Kot-JI'VIByap, permoHalbHbIA OTIEA YHUBEPCUTETCKOIO

uccinenoanus B T. Jlanon (URES-DALON)).



Ha 3awumy evinocamcs ciedyowjue nonodcenust:

— NudopManinonHo-TexHoNOrMueckass 0aza, pealns3yroias aJanTainyoo Me-
TOJOJIOTMHU CIIEHAPHOMN OLICHKU THUAPOJOTHUECKUX TOCJIEICTBUN U3MEHEHUS KIIH-
Mata K ycnoBusaM FOro-3anagHoit AGQpUKY U KOJIMYECTBEHHYIO OIIEHKY ONTHMAllb-
HOM IUIOTHOCTH PEKUMHOM TMAPOJIOTHUUECKON CETH JJIsl YCIOBUM CYIIECTBYIOLIETO
U 0’KMJAEMOT0 KJIMMaTa.

— MeToMKa OLIEHKH MHTEHCHUBHOCTH KJIMMAaTHYECKOTO IIIyMa, €ro pacmpe-
nenenne no FOro-3anagnoit AQpuku U cTeneHb NpUBSI3KU K paclpeieIeHUI0 KpU-
TepHUsl YCTOMYMBOCTU PACUETHBIX TUJIPOJIOTHYECKUX XaPAKTEPUCTHK.

— I'unponoruyeckne KapThl pacrpenenesus no reppuropun FOro-3anaaHoit
AdpuUKH pacueTHBIX XapaKTEPUCTUK MHOTOJIETHETO T'OJIOBOTO CTOKA HAa CEPEeAUHY
21 B. nmns 4YeThIpex BapHaHTOB KiuMaruueckux creHapueB Commit, SRAIB,
SRA2, SRABI1, peanuzyronux moaens HadCM3, qist ycnoBuit pa3inuHol HHTEH-
CUBHOCTH 3KOHOMHYECKOro pocta crtpaH Adpuku. (COBMECTHO C YK€ CYIIECT-
BYIOIIIMMHU aHAJIOTUYHBIMU KapTamu [iisi CeBepo-3anaaHon AQpUKH OHU JAIOT 1ie-
JIOCTHOE MPEACTABICHUE O TUIPOJOTMYECKHUX IMOCIEACTBUSAX U3MEHEHMS KJIMMara
1utst Bceil Abpukn).

Anpobayus pabomui.

OCHOBHBIC TOJIOKEHUS TUCCEPTAIMH JTOKIAIBIBAINCH Ha HAYYHOU KOH(e-
peHu «BOIHBIA pecypchl, KOJIOTHS W THApoJorndeckas 6e3omacHocThy, (MH-
ctuTyT BonHbIx mpobiem PAH, 2011 r.), ma XVI Bcepoccuiickoii Hay4HO-
npakTHueckor KoHpepeHunn «CTtpaTerus yCTOWYMBOTO pa3BUTHs pernoHoB Poc-
cum» (2013 1.), Ha uToroBoii ceccun Yuenoro copera PITMYVY (2013, 2014 rr.), Ha
HAy4YHbIX ceMHHapax kadeapsl rugpodusuku u ruaponporao3zoB PITMY.

[To Teme auccepranuu onyonukoBano 11 crareii (B ToM yucie 3 B U3TaHUIX

no cnucky BAK).



1 COBPEMEHHOE COCTOSIHUE MHOI'OJIETHEI'O TI'OJOBOI'O
CTOKA 3AIIAJITHOM U IOXXHOU A®PUKM U IIOCTAHOBKA 3AJIAY
JIMCCEPTALIMU

1.1 Bognsie pecypcest 3anaguoi u KOxHoM Adpuku

B Adpuke MHOrO BaXXHBIX M CIOXHBIX BOJHBIX MPOOJIEM, KOTOPHIE B TIO-
CJIEHEE BPEMsI CBSI3BIBAIOT C M3MEHUYMBOCTHIO KimMara [1]. Kpome sToro karacr-
POPUYECKYIO0 HEXBATKY BOJIbI CBA3BIBAIOT C POCTOM YHCICHHOCTH HACEJICHHS U TIO-
BBIIICHUEM YPOBHS >KM3HH. UETKO BBIFCIEHBI COLIMAJIbHBIC ACTEKTHl MPOOIEMBI
HEXBATKHU BOJIbI: BBICOKAsl CTOMMOCTh KOMMYHAJIbHBIX YCIYT MO BOJOCHAOXKEHHUIO
(ocobeHHO Ha ypOaHM3UPOBAHHBIX BOJOCOOpaXx), 3arpsi3HEHUE PEeK U o3ep (Ha yp-
O0aHM3UPOBAHHBIX TEPPUTOPHSIX JOCTUTAIOIIEE YPOBHS OMACHOCTH MJSI 30POBBS
BOJIHBIX OOBEKTOB), UCTOPHUUECKH CIIOKHBIIASCS KOH(MIMKTHAS CUTYaIUs] MEXIY
CTpaHaMU TI0 TIOBOJy pacmpefielieHus] BOJbI, HEJJOCTATOYHOCTh JaHHBIX O BOJHBIX
pecypcax, HU3KO€ KaueCTBO YIPABJICHUS BOJHBIMHU peCypcamu, OTCTaBaHHUE YpPOB-
HSl HAyYHBIX MCCIIEIOBAHUN B 00JIACTU TUAPOJIOTUU U BOAHOTO XO34MCTBA OT MHU-
poBoro ypoBHs [1].

PaccMoTpum HekoTOphIe HanbOoIee BaXKHBIC BOAHBIEC TPOOIEMBI.

Ilpobrema ¢ xananuzayuei. Adpuka — 3TO KOHTUHEHT C HAUMEHBIINM
o0ecrieueHneM KaHaJIM3al[MOHHBIMH CHCTEMaMH; €CTh CTpPaHbl, TNIe KaHaJIH3aIusl
MPAKTUYECKU OTCYTCTBYET. B cpenHeM ropojackoe HaceleHHe 00ecreyeHo CHCTe-
MaMM KaHanu3anuu Ha 84 %, B cenbCKOM MeCTHOCTH — Ha 55 %. CyecTByomue
CUCTEMbl BOJIOCHAOXKEHMSI M KaHAIM3al[MM 4YacTO HaXOAATCA B HEYJOBIIETBOPHU-
TEIHHOM CcOCTOSIHMU. HeraTuBHbIN 3P (deKT a1 BOJHBIX 0OBEKTOB OT IJIOXOM Ka-
HaJIM3alMK Jake OOJblle, 4eM OT €€ OTCYTCTBUS, OCKOJIbKY MOYBEHHAs! OYUCTKA
BEZET K ropas/io MEHbIIEMY 3arps3HEHUIO BOJI, YeM MPsIMOM cOpOC HEOUHMILIEHHBIX
cToKOB. [IpsAMOii cOpOC CTOYHBIX BOJ MPOMBIIIJIEHHBIX TPEANPUATANA BBI3BIBAET U

6aKTepI/IaJ'IBHOC, N XUMHNYCCKOC 3arpsA3HCHUC PCK, KOTOPOC HEIraTUBHO CKA3bIBACTCA
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Ha 3/I0pOBbE HACEJIEHMS M BEJET K BBICOKOH 3abosieBaemMocTH. OHO W3 CaMbIX
pacnpocTpaHEHHBIX 3a00JI€BaHU — 3TO Auapesi, ¢ Hell CBs3aHbl 3a00JIeBaHUs, OT
KOTOPBIX B AQpHUKe €KErolHO yMUpaeT 3 MIIH. YeJIOBEK, Hanpumep, 72 % ot Bcex
ciiydaeB 3a00JIeBaHHUS B MHUpPE XOJIEpOW NPUXOIUTCS Ha AQPUKAHCKHUI KOHTHU-
HEHT [2].

Cnegyer OTMETHUTb, YTO TOJBKO B OTACJIBHBIX CTpaHaX OPOCUTEIIbHBIC
COpOCHBIE U HWHIYCTPHUAJIBHBIE CTOYHBIE BOJbI MCIOJB3YIOTCS MOBTOPHO, HAIpH-
Mep, B FOxxHoadpukanckont pecnyonuke — 16 %, B Tynuce — 75 % CTOUYHBIX BOJI.

IIpobrema mesxncoynapoonwvix 6od. CeMHaaIaTh BOAOCOOPOB A(DpPUKAHCKOTO
KOHTHHEHTA C TLIomaaMu 6osee 100 ThiC. KM® OTHOCSATCS K MEKIYHAPOIHBIM BO-
JaM, MPOTEKAIUM 1Mo Tepputopusm ot 2 g0 10 rocynapcrs. HeckoopauHupo-
BAaHHOE UCITOJIb30BAHUE BOJ TAKUX PEK BEAET K KOJOTMYECKUM U SKOHOMHUYECKUM
yuiep0am, K COIMAIbHBIM U MOJUTHYECKUM KoHGuukTaM. B cpennem 75 % Boa-
HBIX pecypcoB AQpUKH COCpe0TOUYEHBI Ha BogocObopax BocbMmu pek: Konro, Hu-
rep, Orose, 3am0Oe3n, Hun, Canara, Illapu-Jlorone u Boabra. IIpu atom 50 %
BOJHBIX PECYPCOB MPUHAMIECKUT BogocOopy peku Konro. B OacceliHax HEKOTO-
PBIX PEK B HACTOSILEE BPEMs OCYILECTBISECTCA KOONEPALMS 10 UCIIOJIb30BAHUIO U
OXpaHe BOJ, HaIIpUMep, MEX]Iy cTpaHaMu Bojiocoopa pexku Hurep u pex Gacceiina
o3epa Yan [3].

Duzuko-eeocpaguueckoe onucanue 6000c60pos pex FO2o-3anaownoii Agppuku

Penvegh

Adprka, OTHOCUTEIBHO, BBICOKMN MaTEpHK: cpelHss Bbicota 750 M Hax
ypoBHeM Mopsi. Hanbounbine BHICOTBI COCPEOTOYEHBI HA BOCTOKE, T'/I€ TOJHUMA-
10Tca D¢duorickoe Haropse, BocTouno-Adpukanckoe miockoropbe U JIpakoHOBbI
rOphl. 3/1€Ch PacHoJjlaracTcsl BhICIIAs TOYKA MATEpUKAa — BYJKAHUYECKUN MacCHUB
Kunumanxapo BeicoToit 5895 M. Camoe HM3KO€ MECTO Ha MaTE€pUKe — BIIaJuHA

Accanb (—150 m) B Dduornmmn, Karrapa (—133 M) B JIuBUICKOI IMyCTHIHE.
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Pucynok 1.1 — ®usuko-reorpaduueckas kapra Adpuku [4].

[To npeobnangaromum BeicoTaM A(puUKYy MOApa3NENsioT Ha JBa MOJKOHTH-
HeHta: Huskas u Beicokas Adpuka. ['paHuna mexny HUMH NPOXOAUT C FOTO-
3amaja Ha CEeBEpO-BOCTOK OT ropoaa benrena (Anronma) no ropoga Maccaya
(Oduonus). Huzkas Adpuka 3anuMaer nmoutu 2/3 Marepuka, OXBaThIBasi €ro ce-
BEPHYIO U 3alaJIHYI0 YaCTHU: 3/1€Ch BBICOTHI npeumyiiectBeHHO Hxke 1000 m. Bri-
cokasi Adpuka 3aHUMaeT I0’KHYIO M1 BOCTOYHYIO YaCTH KOHTHUHEHTa, IJe rpeoda-
natoT BbicoThl 60see 1000 m (pucynok 1.1) [4]. Takum oOGpa3zom, B quccepTanuu
paccMmarpuBaeTcsi 4acTh Bricokoit Adpuxu (toxHas) U dactb Huskoir Adpuku

(3armaHas).
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Knumam
AdpuKaHCKHUI KOHTUHEHT MOYTH MOJHOCThIO HaXOAUTCS B 00JaCTH TPOIIH-

YecKoM (ImaccaTHOM M 9KBATOPUATIBHO-MYCCOHHOM ) TUPKYJISAIUH (PUCYHOK 1.2).

CEPEAMBOPHHA KINBKICTE CMALE
¥ MITIMETRAX

M0 100 200 400 GO0 1000 2000 2000 nosay

Pucynox 1.2 — KnumaTtuueckast kapra Adpuku [5].

Oro-3anan u 3anaa FOxHoW AQpuKM HaxXoAsTCs MOJ BO3JAEHCTBUEM BOC-
TouHOU nepudepun KOxHO-ATIAaHTUUECKOTO aHTULMKIOHA, T. €. F0T0-BOCTOYHBIX
[1accaToB. B yclnoBusAX HM3KHMX TEMIEPATYp XOJIOAHOTO BEeHrambCKoro TedeHus
(GopMupyeTcst ApKO BBIpaKEHHAsl yCTOMYMBAs CTpaTU(UKAIMs BO3TYIIHBIX Macc,
YTO MPEMNSATCTBYET KOHBEKIIMU U BBIMAJACHUIO 0CaJkoB B mycThiHe Hamu6. MuBep-
CUOHHBIN CJION pacnosiaraercst Ha Beicote 550 M u 10 BbicoThl 1230 M Temnepary-

pa MOBHIIIAETCS B cpeiHeM Ha 7° [6].
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B zanagnoit Adpuke FOxubie ckiionbl CeBepo-I'BUHEMCKON BO3BBIIIEHHO-
CTU MMEET 3KBATOPUAIIbHBINA, TTOCTOSIHHO BIIAKHBIA KIIMMAT, B CEBEPHOW YacTH —
Ccy0sKBaTOPUATIBHBIN KIMMAT C MPOJOJIKUTEIBHBIM JOKUIMBBIM U KOPOTKUM CY-
XUM neprojaMu. TeMriepaTypbl BO3lyXa B TEUEHHE BCETro roja Beicokue. CpenHue
TeMIIEpaTypbl MapTa U anpesis COCTABISAIOT OT +23 no +29° C, urons u aBrycra ot
+24 no +25° C [7].

B nentpanbHoli Adpuke TemriepaTyphl TakKe BHICOKA U PABHOMEPHBI B Te-
yeHue roja. B mpuskBaTopuaibHON MOJI0CE CPEeTHEMECIUHBIE TEMIIEPATypPhl U3Me-
HAIOTCA B mipeAenax ot +23 no +25° C. Ux konebaHusi yBEIUUYMBAIOTCS Ha Kpae-
BbIX NOAHATHAX: B KaTanre temnepaTtypa camoro teruoro Mecsna +24° C, camoro
xonoaHoro +16° C [7].

B 10Oxnoit Adpuke HOxno-Adpukanckoe miockoropbe — o0JIacTh CpaBHU-
TEJIbHO BBICOKMX TEMIIEpaTyp, 3HAYUTENIbHBIX CYTOYHBIX M TOJOBBIX MX Kojeba-
Huil. Ho Ha naTto Temneparypsl MEHbLIE KOJEOIIOTCS U3-3a 3HAYUTEIBHOU BBICO-
Tel. Hag 6osbIel 4acThiO MII0CKOTOPhs JIETHUE TEMIIEpaTypbl COCTABIISAIOT OT +20
no +25° C, e nogaumascsh Beiie +40° C; 3uMHHE TeMIepaTypbl U3MEHSIOTCS OT
+10 no +16° C [7].

Ha pucynke 1.3 npencraBieHo pacrpeneneHue HOpMbl IPU3EMHOU TEMIIe-
patypsl Bo3ayxa no teppuropun FOro-3amaanoit Adgpuku. Kapra mocrpoena mo
naHHbIM BcemupHoit Meteoponornyeckoit opranuzamnuu [8]. Bugno, uro pis 3a-
nagHoil Adpuku xapakTepHbl Ooiyiee OOJbIIME 3HAUYEHUS HOPMbI TEMIEPATYpHI,
yeM juist FOxxHoM Adpuku. Paznuune npeBblaeT 1ecaTh rpaaycos.

['1aBHBIE pa3nuuus B KJIMMATE CBSI3aHbl HE C TEMIEPATYPHBIMU YCIOBUSIMU,
a C PEKUMOM OCAJKOB [7].

B 3anagnoit Adpuke Ha mpuOpPEKHON HU3MEHHOCTH W HABETPEHHBIX CKIIO-
Hax CeBepo-I'BUHENHCKON BO3BBIIIEHHOCTH I'OAOBOE KOJUYECTBO OCAJKOB COCTaB-
aset ot 2000 mo 3000 MM, a Ha HABETPEHHBIX CKJIOHAX ByJIKaHa KamepyH Moxker
npessimathk 10 000 mm. Ha moGepexxbe ['anbl 1oro-3amajHplii BETep QyeT HE MO
yIioM K Oepery, a mapaieibHO €My, B CBSI3M C 3THM rOJIOBasi CYMMa OCaJKOB

yMmenbaercs 10 700 mm [6].
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Pucynox 1.3 — Kapta pacrnpezaeneHuss HOpMbI TeMIiepaTypbl Bo3ayxa o FOro-

3anagHoit Adpuxke.

B nenrtpanbHoil yactu Adpuku ocaiky BHINAAAIOT PAaBHOMEPHO 3a TO/I, C
MaKCUMYMaMH BECHOW M OCEHbIO; UX KOiM4ecTBO B roj gocturaet 2000 MM u 60-
nee. [lpyu IBMKEHHM K CEBEPY U IOTY MEPUOABI TOKICH IMOCTENEHHO CIUBAIOTCA B
OJIUH TPOJOKUTEIBbHBIN MEPUOJI, KOTOPBIM MPEPHIBAETCS CPABHUTEIBHO KOPOT-
KUM OT 2 10 3 MECAILEB 3aCylIUIMBBIM MEPUOAOM C OCAJAKAMU HUKE CpEIHEMECTY-
HOM HOpMBI. Hamboiiee BiakHbie HaBETpEeHHBIC CKJIOHBI FOHO-I BUHENHCKON BO3-
BBIILIEHHOCTH, 37eCh Bbinaaaet A0 3000 MM ocankoB B roj1. CaMoil CyXoi SIBIISIETCS
OeperoBasi HU3MEHHOCTh FOKHee yCcThsl peku Konro (mpumepno 500 MM B roa u
MeHee) [6].

[Tnockoropbe KOxHO#M AQpuku — 00J1aCTh MPEUMYIIIECTBEHHO MAJIBIX KOJIK-

4CCTB OCaAKOB, PACHPCACIAIOINNXCA BECCbMa HCPABHOMCPHO IIO €0 TCPPUTOPHUHU.
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Nx xonuuecTBO yOBIBAET C CEBEPO-BOCTOKA Ha roro-3amnaj. Ha ceBepe o0sactu Bbl-
nagaet 70 1500 MM Biaru B ron (Ce30H JOKeH, MPUHOCUMBIX 3KBATOPHUAIbHBIMU
MYCCOHAMH, JUTUTCS O 7 MecsleB). boblioe KOIM4ecTBO OCaJKOB BBINAJAET Ha
BOCTOYHOM I0OEpexbe, Iie 0COOEHHO SIPKO MposBIIsAeTcs OapbepHas poib Benu-
koro Ycryna (6osee 1000 MM B roj, a Ha ckJIoHax Haropbsi bacyro — cBaimie 2000
MM). Ha BOCTOYHBIX KpaeBbIX IJIATO KOJIMYECTBO OCAJKOB YMEHBILIAETCA: Ha TUIATO
Beng (ot 750 no 500 mm) u Mara6ene (ot 750 no 1000 mm). Bo BHyTpeHHUX paii-
OHAaX JIETHUM MAaKCUMyM OCaJIKOB COXPAHSAETCS, HO F'OJ0BbIE CYMMbl YMEHBIIAOT-
cs. Ha nentpansubix paBanHax Kanaxapu ce3oH noxzaen cokpamaercs 10 5—6 Me-
csLIEB, rooBast cymma ocaakoB He npesbimaeT 500 mm. K roro-3anany konnuect-
BO OCaJKOB yMeHbIIaeTcs 10 125 MM B roa. Camas 3acynuidBasi 4acTh 00JIacTH —
oeperoBas mycteias Hamu6 (menee 100 MM ocaakoB B roj). Majgo ocaakoB BbITa-
JaeT Ha 3amajHbIX kpaeBbix miato (10 300 mm B roxn) [7].

Ha pucynke 1.4 npeacraBieHo pacnpeneneHne HOPMbI OCAIKOB IO TEPpHU-
topun lOro-3amannoit Adpuku. Kapra moctpoena mo manaeiM BceemupHoit Me-
Teopoioruiyeckoil opranuzanuu [8]. Kapra rpaduuecku nmpeacraBiiser BbIlIe IpH-
BEJICHHOE OIMCAaHHUE PEXUMa 0CaKOB Ha PaCCMaTPUBAEMOIN TEPPUTOPHUH.

B Tabnuue 1.1 mokazaHbl OCHOBHBIE KJIMMATUYECKUE XapaKTEPUCTUKU pa3-
mmaHbIX yacted FOro-3anagHoit Adpuku. 3 Hee BUIHO, YTO KJIMMAT pacCMaTpH-
BaeMbIX 4acTel AQpHUKH 3HAUUTEIBHO OTIMYAETCA. DTOMY CIOCOOCTBYIOT pas3iu-
YUl MEXKIY pa3sHbIMH KJIMMATOOOpa3yroUMMu (paKkTopaMd U MHTEHCUBHOCTBIO MX
BJIMSIHUS HA ONPEJIETICHHYI0 TEPPUTOPHUIO.

T'uopoepagpus FOz0-3anaonoii Agpuxu

[Io 00bemy BOIHBIX pecypcoB Adpuka 3HAUUTENBHO yCTymnaer A3uu U
FOxnoit  Amepuxe. ['maporpaduueckas ceTb  pacmpesneneHa  KpaiHe
HEPAaBHOMEPHO, YTO BUIHO Ha pUCYHKE 1.5.

Peka Ceneran Haxogutcs B 3anagHoi Adpuke, mpoTtekaeT no I BuHenckoin
Pecniy6nuke, Mamu, Ceneranmy, MaBputanuu. beper Hadamo B TOPHOM MacCHBE
®dyra-/I)xannon nox HazBaHueM badunr, nocie ciusHus ¢ p. bakoi nonyyaer Ha-

o 2
3Banne Ceneran. [Imomans Gacceitna 441 000 km”, muHa OT uctoka p. badunr
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1430 kM. Peka Ceneran Bnagaer B ATIAHTUYECKUW OKeaH, 00pa3ys HENbTy IUIO-
maaeo okoto 1500 kv, Pacxo Boabl Koebnercs oT 5 M/c (B Mae) J10 MpuMEepHO

ot 2000 0 5000 M’/c (B aBrycTe — CeHTIOPE).

0 3.A. 10 0 10 20 30 40 50 B.0.
c.u. e s IR
K ¢ MEDITERRANEAN 355 /
% ' A e -

20

10

10 1200

950
20

700

30 — 200

Oto.wu.

Pucynox 1.4 — Kapra pacnpenenenus Hopmbl ocaakoB no KOro-3amannoit Adpu-

K€.

Ta6muma 1.1 — Knumarudeckue xapakrepuctuku Adpuku [9]

Cpennsia Tem-

Boznyuineie KonmnuectBo
neparypa,
Pernon Teppuropus MAacCCBhI OCaJIKOB,
°C
MM

JCTO 3MMa | UI0JIb | SHBApb

3amagHas | ATiacckue ro- | tpom. | ymep. | +24 — | +5— ot 200-300
Adpuxka pBI +28 +8 10 800
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[Tponomxkenue Tabmauiml 1.1

Cpennss tem-

Boznyminsie KonuuectBo
Pernon Teppuropus MacChbl nepjTypa, OCaJKOB,
¢ MM
JeTO | 3UMa | MIOJb | SIHBAph
Cynau 9KkBaT. | Tpom. | +25— | +15— |350-250
+30 +20 (ceBep)
1500-2000
(tor)
Cesepo- Tpom. | ymep. | +24 — | +23— | 2000-3000
I'BunelicKas +25 +27
BO3BBILIEHHOCTh
Herrpamsias Bnanuna Konro | skBar. | tpom. | +23 — | +23 — | ot 1500—
+25 +25 1700
Adpura 1o 2000
HOsxHo- Tporn. | ymep. | +20— | +10— | 1500 (ce-
AdpukaHckoe +25 +16 BEp)
IIJIOCKOTOPhE 500-1000
(BOCTOK)
HOxnast Ad- 125
puKa (roro-3aman)
Kanckue roper | Tpon. | ymep. | +12 +21 1800
(3aman)
800
(BOCTOK)

B 3anannoit Adpuke Teder Takxke peka ['amOus nounoit 1200 kM ¢ muioma-

o 2
awto Gacceitna 180 000 kM. beper nawano Ha muaro @yra-JannoH, BnagaeT B

Atnantndeckuii okear. CpeHuil pacxo BObI mpUMepHO paser 2000 m’/c.

Peka BonbTa — peka B ceBepo-3anagHoil yactu AQpukd, B BEpXHEH 4yacTu

['Bunen (3amannas Adpuka). Bonbra 06pasyercst u3 MHOKeCTBa pek. [ maBHeime
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u3 HuX: 3anagHas, i Yepnas Bonbra (Kutamy, Anepe) u Boctounas, nnu benas
Bonbsra (Mone, banmuupu, Moape). Bnagaer BonbTa B 3anuB bennHa AtiaHntude-

ckoro okeaHa. /lnuna BonbThl 10 cux nop To4HO He onpenaeneHa [11].

MECIFAYGKMHYECKARA CETE
APPHEAHCKAA KOHTHMHEHTA

- Petu

@

Pucynok 1.5 — T'maporpaduueckas cetb Adpuku [10].

Tpetwbeit mo mmHe W Twiomanu Oacceitna B Adpuke nocie Huma u Konro
apisietcss peka Hurep B 3anmagnoit Adpuke, KkoTopas MpOTEKAET MO TEPPUTOPUU
rocyaapctB Manu, Hurep, Hurepus. [{nuna Hurepa 4160 kM, miomanp 6acceiina
2092 000 xm”. Hurep 6eper cBoe Hawano Ha ckiIoHax JleoHo-JIHOepHiicKoil BO3-
BBIIIICHHOCTH (1101 Ha3BaHueM J[)koinmOa) u BnagaeT B I BUHEHCKMT 3a1uB ATIIaH-
TUYECKOr0 OKeaHa. [ aBHble NpUTOKU: cipaBa — Muio u banu, cieBa —CokoTo,
Kanyna u benys. Hurep nuraercs BogaMu JIETHUX MYCCOHHBIX JOXKJEH U Xapak-
TEPU3YETCS CIO0KHBIM BOIHBIM PEXKUMOM. B BepxHeM TeueHUWU MaBOJOK HAuYHWHA-

CTCA B MIOHC U JOCTUIaCT MAKCHMMYyMa B C€HTH6pC—OKTSI6pC. B HmxHEM TedueHUM
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MOTHEM BOJIBI HAYMHAETCSI B MIOHE OT MECTHBIX JOXKCH, B CCHTIOpE OH JOCTUTAET
MaKCHUMyMa, Jlajee YpOBEHb MaJacT, HO B (peBpajiec BHOBb MOBBIIIAETCS B CBSI3U C
MPUXO0JIOM TIaBOJIKa U3 BepxHeH vacTtu OacceitHa. CpeaHuil ToI0BOM pacxo] BOAbI
Hurepa B ycTbe paBHsiercst 8630 M°/c, FOIO0BOIT CTOK — 378 KM, PaCX0/[bl BO BpeMsi
MmaBoAKOB MOTYT nocturath oT 30 1o 35 000 M/c [12, 13].

Pexa Konro npotekaer B DxBatopuaibHoi Adpuke, B 3aupe, YaCTUIHO 110
rpaauniaM Hapoguoit Pecriy6nuku Konro u Anromnsl. Konro Bmagaet B ATiIaHTH-
yeckuid okeaH. JlymHa ot uctoka Jlyana6s 4320 kM, oT ucroka Yambe3u — cBhlliie
4700 xm. Ilnomans Gacceitna 3691 000 kvm”. Bacceiin KoHro pacronoxen B mpe-
nenax 3aupa (cBoiie 60% oOmelt ero miomaau), Haponno Pecnybnuku Konro,
Kamepyna, [lenTpanbaoadpukanckoit Pecnyonuku, Pyanasl, Bypynau, Tanzanuu,
3am0Ouu 1 AHronsl [14].

B dbopmupoBanuu ctoka pek 6acceitna Konro npeo0iaaaroniyto posib Urpa-
€T OOUJIbHOE J0KJIeBOE MUTaHUE. B T0I0BOM X0/i€ YPOBHS OTYETIMBO BHIPA’KECHbI
JBa oabeMa u jBa crnana. Ha cpennem KoHro mogbem BoJibl HaOIIOAETCS B HO-
siOpe—nekadpe Mo BIMSHUEM MMaBOJIKOB Ha CEBEPHBIX MpuUTokax. B Hu3oBbsax Kon-
ro TJaBHBIM MOIBEM TAKXKE MPUXOIUTCS Ha HOSOpb—Iekadps. CpemaHeroaoBbie
pacxojbl BoJbl B HIbkHEM TedeHun Konro coctapistoT 39 000 M/c [15].

IOxnoadpukanckuii paiioH BriIouaer Oacceiitnpl pek Kacam (s1eBoro
nputoka Konro), Jlumnono, OpanxeBoii [12].

OpanxeBas peka (Orange River), unaue I'apun (Gareep, Gariep) — camas
3HauuTENbHAs peka roKHOW uvactu Adpuxu. Ee mimnHa paBasercs 2140 kw,
miomaab pedroro Oaceiina 1275 000 KM beper cBoe Hayano Ha 3amajgHOM
cropone rop Karnamba, o6pa3ysich JByMs IPUTOKAMH, OJUH U3 KOTOPBIX FOKHBIMU,
HasbiBaeTca Hy-I"apun, win YepHnas peka, a Takxe OpaHxkeBasi, a ceBepHbIi — [ eii-
lapun, wim Baan-pexa (XKenras peka) [9].

JIumnono peka Ha 0ro-soctoke Adpuku, nporekaer B FOAP, yvactuuno Ha
rpanuiie ¢ borcBanoit m 3umOabBe, m MozamOuke. JlnmumHA peku paBHSETCS

1800 kM, mromags Gacceitna 440 000 kv”. Beper cBoe Hadao B ropax Bursatep-
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CpaHz M MpoTeKaeT 1Mo Mo3aMOUKCKONH HU3MEHHOCTH, BragaeT B Hauickuii oke-

aH. CpegHuii pacxo/i BoJbl B yCThe uMeeT 3HaueHue 800 M/c [12].

1.2 Knumaruueckue COCHAPHUH U BOSMOJKHBIC KIIMMATUYCCKUC NU3MCHCHUS B

Adpuxke

B Hacrosiee BpeMst pakT u3MeHEHUs KJMMaTa MPU3HAETCS BCEMU BEAYIIU-
MU cTpaHamu Mupa. OduimaibHbBIM MEXIYHAPOJAHBIM HUCTOUHUKOM, MYOJIHKYIO-
UM JIaHHBIE 00 U3MEHEHUHU KJIMMaTa U CLIICHApUH U3MCHECHUS KIIMMaTa, SBIISICTCS
cailtT MexnpaBuTenbCcTBEHHOW Tpynnbel no u3MeHeHuto kiaumara (IPCC)
http://www.ipcc.ch/ [16].

ITo nannusiM IPCC B 2007 rogy koHueHTpanus yriaekucioro raza CO, B at-
mocdepe coctaBisiia 380 %o. ITa KOHIIEHTPAIUS YBEIMYUBACTCS C KaXKIbIM T'OJI0M
OT JIeSITEIBbHOCTH uesioBeka. HekoTophle ydeHBbIE-KIMMATOJIOTH M SKOHOMHUCTHI
CUMTAIOT, UTO Oe3BpeHasl KOHIIEHTPALMS ISl SKOCUCTEMbI U SKOHOMUKH CTpaH He
nomkHa npesbimath 450 %o [17].

HccnenoBanus JI€IHUKOBBIX OTIIOKEHHUM clienaad 3aMETHBIMHM BO3ICHCTBUS
YeJIOBEKa Ha €CTECTBEHHBIM XOJ MPUPOJHBIX MpoieccoB. OOHAPYKEHO, YTO MO-
BBIIIIAETCS aHTPOINOTEHHAs] KOHIICHTPAIUsl aTMOC(HEPHBIX HUTPATOB U CYJIb(aTOB:
3a MOCJIEAHUE CTO JIET COAEPKAHUE BO JIbJy AHUOHOB SO~ BBIPOCJIO B OT TPEX J10
YyeThIpex pas, a ¢ 1950-x ronoB Havana pactu KoHUeHTpausa NO; , K HACTOALIEMY
BPEMEHH OHA YJIBOUJIACh U3-3a BRIOPOCOB aBTOTPAHCIIOPTA.

I'nmaBHOE BiaMsHME Ha KiIuMat, Mo MHeHuto [IPCC, dyenoBeuecTBO OKa3bIBaeT
yBEIIMYEHUEM BBIOPOCOB a’po30Jieil, a riaBHOE, MapHUKOBBIX razoB: CO,, CHy,
NO,, u ppeonoB. Hanpumep, neranbHbie HaOmoaeHUs 3a KoHueHTpamnuein CO, B
atMoc(epe BeayTCsl yxKe MHOTHUE ToJbl Ha oOcepBaropuu Mayna-JIoa u Ha FOx-
HOM nojtoce Ha ctanuuu Boctok. 1o maHHBIM 5THX cTaHIuMi ¢ Hadajga 19-ro Beka
o 80-e roasl 20-ro Beka oHa BeIpociia ¢ 285 %o, UTO TUMUYHO JJISI MEXKJIETHUKO-

BbIX ycJOBUH, 10 335-338 %o. DTOMYy HET aHAJOroB B JAAHHBIX U3 CKBA)XHHBI CO

21



craniuu Boctok. CoBpeMeHHasi KOHIIGHTpaIs MeTaHa B armocdepe paBHa 1,7 %o
4yTO B 2,5 paza 0oJiblile MaKCUMyMa, BBISIBICHHOTO MO KEPHY M3 pailoHa CTaHLUU
Bocrok [16].

Ecnu cpaBHUTH COBpEMEHHBIE KOHLEHTPALMU TAPHUKOBBIX a30B C OINpese-
JIEHHBIMU TIO JIEAHUKOBOMY KEpHY ISl JOUHAYCTPUAJIbHOM 3MOXH, OKa3bIBACTCH,
yTo 3a nocaegunue 200 net ux poct coctaBui: 25 % mist CO,, 100 % mist CHy, ot 8
10 10 % g NO, [16].

Ha pucynke 1.6 moka3zaHbl pe3yJlbTaThl YHCIEHHOIO MOJAEIUPOBAHUS TJIO-
0anpHOrO KJIMMaTa, KOTOpbIE B MPOTHO3aX MMEIOT JIMHEWHYIO WM JorapuQmuye-
CKYI0 3aBUCHMMOCTb MEXJIYy M3MEHECHHSIMHU TEMIIEPATYpPhbl BO3AyXa U U3MEHEHUEM
KOHLIEHTpalMi NapHUKOBBIX ra3oB B armocepe. Bepudukauusa mopneneit rio-
OalbHOTO KJIMMaTa Ha JaHHBIX U3MEHEHHs Temreparypbl B 20-M Beke mokazaia
YAOBJIIETBOPUTEBHBIE PE3YJIHTATHI.

JIns mporHo3a u3MeHeHus TeMrieparypsl Bo3ayxa B 21-m Bexe IPCC npen-

Jaraet clie1yroliee ypaBHEeHUeE:

T(x, 3:) = Tipec(X: y,0) AT p(x, 3, 1), (1.1)

rae 1'(x,y,t) — mporHO3HAs TeMIIepaTypa MPU3EMHOT0 BO3IyXa;
Tipcc (x,y,t) — IPOTrHO3HAS TEMIIEPATYPA;
ATp(x,y,t) — IUKINYHOE U3MEHEHUE TEMIIEPATYPBI BO3yXa.

VYpasuenue (1.1) MOKeT UMETH CIEAYIONIYIO0 YTOUHEHHYIO (hOpMYy:

T(xsyat)zTIPCC(x’y’t)iF(O))D (12)

rae F(®) — QyHKIMs, KOTopas 3aaeT KoJIeOaHHs TEMIIEPATyPHhI;

(® — UMKJIAYECKas 4acToTa KoJeOaHUi TeMIiepaTyphbl.

a) 0)
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Pucynok 1.6 — TeHaeHUMN B N3MEHEHUU HOPMBI TEMIEPATYPHI (@) U HOPMBI

0CaJIKOB (6) MO Pa3TUYHBIM KIIMMATHYECKUM CIICHApUSIM B MOJeisiM [16].

B kauecTBe npumepa npuBOAUTCS ciaeAyromas GopmMa 3anucu ypaBHEHUS:

T(x,y,0) = Tipcct+k sine, (1.3)

rae k — sMOupuYecKuil Ko3)PUIMEHT, 3aBUCIIIMI OT reorpaduueckoil MUpOTHI
(MMeeT MaKCUMaJbHOE 3HAaUCHHE OJIMKE K IOJIFOCY M CTPEMHUTCS K HYJIIIO

y 9KBaTOpa).
Pa3BuBaeTcst HOBBIN MOJIX0/T B ONMMCAHUN BO3MOKHBIX PETUOHATIBHBIX U TJI0-
OQIBHBIX KIMMAaTUYECKUX U3MEHEHUM (KOTOPBIN OyJeT MOJTHOCTHIO IPEACTaBICH B
nsatoM nokiane [PCC), Gasupyronuiics Ha KOMIIO3UIIUN «TTAPHUKOBOTO» U «ITUK-

JaudecKoro» 3(phexTon:
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AT ~ ATpcc tk sinmt. (1.4)

JlaHHBIA TTOAXO0/ TO3BOJIUT OOBSICHUTH HE TOJBKO POCT TEMIIEPATyphl, BbI-
3BaHHBIM dMHUCCHEN MapHUKOBBIX ra30B, HO U U3MEHYMBOCTh KJIMMaTa (B 4acTHO-
cTy HabmogaBiieecs noxojoganue B 1940—1970-x rogax). IlpuBneuenue undop-
Maly 00 IMUKINYECKUX M3MEHEHUSX IMPOIIECCOB Ha 3eMiie OTKPHIBAET JIOMOJIHU-
TEIbHYIO BO3MOXHOCTh JUJIS TOHHUMAHUS TPUPOJBI KIUMATHUUYECKUX H3MEHE-
Hui [16].

Ha AdpukanckoM KOHTHHEHTE MPOLECC U3MEHEHHUS KIMMaTa CKa3bIBAETCS
Ha U3MEHEHUU OCAJKOB U, B OCHOBHOM, Ha yBEJIWYEHUU TEMIIEpaTyphl Bo3ayxa. B
20-M Beke TOJI0BbIe M3MEHEHHUS OCAJKOB HaOJII01aIuCh Ha OoJblel yactu Adpu-
ku: B Caxape, B BOCTOUHOM U I0T0-BOCTOUHOM Adpuke [18].

N3menenus temmeparypsl U KoandecTtBa ocankoB ¢ 1900 mo 1998 roma B
Caxape, B BOCTOYHOH U IOTO-BOCTOYHOM Adpuke mokazaHsl Ha pucynke 1.7 [19].
IIyHKTUpHOW JIMHUEW NPEACTaBIICHbl TEMIIEPATypPHbIE OTKIOHEHHs, a CIUIOLIHOU
JMHUEH OTKJIOHEHMS OCAJKOB OTHOCUTENIbHO mnepuoaa 1961-1990 rr. Cpennue
JIMHUH TOJYyYEHBbI IyTEM OCPEIHEHHUS MO IECATUIETUSIM.

Haubonpiine n3MeHeHus U 0CaJKOB U TeMmIepaTypsl HaOmogarorcs B Caxa-
pe. Cpennue temmnepaTypsl BocTouHoilt AQpHKH UMEIOT OTHOCHUTEIBHO CTaOWIIb-
HbeIl pexxuM, B KOro-BocTounoit Adpuke HaOMOAAIOTCS U3MEHEHUS B CPEIHMX
3HAUYCHUSX TPYNINUPYEMbIX MO JecsaTuieTusiM. B mocnennee aecstunerue 20-ro
Beka B Caxape ocaJKoB BbIafano B cpenHeMm 371 MM, 4TO MaJI0 OTIIMYAETCSA OT
nepuosa ¢ 1961 no 1990 roa. Xots nociaeqHuil TpUANATUWIETHUNA TEPUOJ MOKHO
OTHECTH K 3acynuinBomy (Ha 25 % menbie Hopmbl). B Bocrounoit Adpuxe, 1997
roJi ObUI OYEHb MHOTOBOJIHBIN U, Kak B 1961 u 1963 ronax, nmpuBesn K pocTy ypoB-
Hs Ozepo Bukropus [20]. B pabote [21] npeamnonaraercsi, 4T0 3T MHOTOBOJIHbIC

oAbl CBA3aHbI C BIIMAHUCM HHﬂHﬁCKOFO OKCaHa.
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Pucynok 1.7 — I3MeHeHus roJIoBbIX 0cajiIkoB U Temieparypsl ¢ 1900 mo

1998 rox [19].

Pabote [22] ormMeueHO, 4YTO APpPUKAHCKUI KOHTUHEHT CTal TEIiee, YeM 3TO
obu10 100 et Hazan. Iloremnenne B 20 Beke 110 co ckopocThio mpumepHo 0,5 °C.
Tpenn Ha Terblil nepuo HaunHaeTces ¢ 1987—1998 B 3aBUCUMOCTH OT PETHOHOB.

bynymee norerienue no Bced Adpuke konednercs ot menee 0,2 °C B ne-
catuierne (pucyHok 1.8) mo 6omee uem 0,5 °C B mecsarunerue (pucynok 1.9) [22].
DTO NOTEIJIEHUE 3aTPOHET, B OCHOBHOM, I0OJy3acylUIMBbIE Tponudyeckue kpas Ca-

Xapbl ¥ [IEHTPATLHO-I0XKHYI0 ADpUKY.
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Pucynok 1.8 — I3meHeHus HopMbI cpeaHerogoBoi temiepatypsl Ha 2020 (a),
2050 (6) u 2080 (8) Toga o GraronpUATHOMY KIMMaTUudeckoMy crieHapuio (B1,

omuCcaHue ClIEHapus cM. Huxe) [22].
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Pucynok 1.9 — I3smeHenus HopMbI cpeaHerogoBoi temmepaTtypsl Ha 2020 (a),
2050 (6) u 2080 (8) Tona Mo HEOIATONMPHUITHOMY KIMMAaTUYECKOMY ciieHapHio (A2,

OmMHCaHue ClIEHapHs CM. Huxe) [22].

Bbynymue nsmenenus: B ocajgkax (CpeJHuX Ce30HHbBIX) B Adpuke onpenene-
Hbl MeHee 4eTko. [lo cuenapuio Bl HekoTopble pernoHbl B A(QpuKe UCTIBITHIBAIOT
WU3MEHEHUE B KOJMYECTBE OCAJKOB, MPEBBILIAOIIEH CPEIHEKBAAPATHYECKOE OT-

KJIOHEHHUE, MO0 B 3UMHUHN nepuo (Aexadpb, SHBapb, PeBpalib), TUOO0 B JIETHUN
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(WroHB, WIOJB, aBTYCT). B yacTu skBaTopuanbHOW BocTouHO#M AdpuKn KOJTUYECTBO
ocaJkoB yBenuuuBaeTcs Ha 5 10 30% B 3UMHUIA MEPUOJ U YMEHbBIIIAETCS HA 5 110
10% B sieTHUY IEPUO.

ITo cuenaputo A2 Ha OOJBINION TJIOMIATN SKBATOPUATBLHON AdpUKH KOJIUYe-
CTBO OCaJIKOB B 3UMHHUIA niepuo yBenuuutcs ot 50 no 100 %, a B FOxnol Adpuxe
¥ BAOJb no0epexbss Cpean3eMHOro Mops ymeHbTcs ot 15 1o 25 %. B netnuit
MEPHOJT OKUJIAETCS 3HAUYUTEITLHOE YMEHBIIIEHWE OCAJIKOB B CeBepo-3amaaHon Ad-
pUKE U YBEJIMYECHHUE KOJIMYECTBA OCaJKOB B OacceitHe p. Hurep u B paitoHe o3e-
pa Yan.

[To OOABIMIMHCTBY KIMMATUYECKUX CIIEHAPUEB, KOTOPBIE MPEAINoaratoT He-
U3MEHHYIO TEHACHIIMIO B BHIOpOCAX MapHUKOBBIX ra3oB, MoTersieHue Ha Adpu-
KaHCKOM KOHTHHEHTE OyAeT MPOJA0KATHCS U MOKET JJOCTUTaTh B CPEAHEM OT 2 JI0
6 °C x 2100 ronay.

Nudopmarus mo KIMMAaTHIECKUM CIICHAPUSM W TIPOTHO3HBIE METEOPOJIOTH-
YECKUE XAPAKTEPUCTUKH 10 HUM OIMyOJIMKOBAHBI B OTKPBITOM JIOCTYIEe Ha O(HIIH-
ansHOM caiite LlenTpa pacnpocrpanenus ganubsix (DDC) rpynmnst [IPCC [16].

Haunbonee akTyanbHBI CIIEHAPUH TOCJIEAHET0 4YeTBepToro mokiana (AR4)
2007 rona, coaepkaIlero OoleHKH HabrogaeMbIX U3MeHeHnN kiauMmara [16]: Sce-
nario 1PTO2X, Scenario 1PTO4X, Scenario 20C3M, Scenario Commit, Scenario
PICTL, Scenario SRA1B, Scenario SRA2, Scenario SRB1. KpaTtko nagum xapak-
TEPUCTUKY KAXKJOMY CIICHAPHIO:

— cuenapui 1PTO2X: koHIIeHTpanys MapHUKOBBIX TA30B YBEIUYHUBAETCS CO
ckopocThio 1 % B rox oT 6a3oBoro 1990 roga 10 ABONWHON KOHILICHTPAIIMH, TOCIIE
OCTaeTCs MOCTOSIHHOM;

— cueHapuii 1PTO4X: yBennueHre KOHLUEHTPALMU MapHUKOBBIX T'a30B IPO-
UCXOJIUT CO CKOpOCThiO 1 % B rojl 10 KOHIEHTpaluu Oosbliel B 4 pasa Mo cpas-
HeHHIo ¢ 1990 r., mocne KOHLUEHTpanys IPUHUMAETCS IOCTOSTHHOM;

— cuenapuii 20C3M: yBelnnueHHE MAPHUKOBBIX T'a30B MPOUCXOAUT C TAKOU

7K€ CKOPOCTBIO, 4TO U B 20 BEKe;
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— cueHapuii Commit: «uaeanbHbI» CUEHAPHUI, 1O KOTOPOMY CKOpPOCTb H3-
MEHEHUs KOHILIEHTpallU TapHUKOBBIX ra3oB octaeTcs Ha ypoBHe 2000 rona;

— cueHapuii PICTL: xoHUEHTpauusl MapHUKOBBIX Ta30B IOCTEIIEHHO BO3-
Bpamaercs K yposHto 1990 rona;

— cueHapuii SRA1B: cuenapuii oueHb ObICTPOr0 3KOHOMUYECKOTO Pa3BUTHS
Y POCTa YUCJIECHHOCTU HACEJIEHUS; MAKCUMYM JTIOCTUTAETCSA B CEPEINHE CTOJIETHS U
TIOCJIEC 9TOTO CHIDKAETCA, TAK KaK Pa3BUBAIOTCS HOBBIE U Ooiiee 3PHEKTUBHBIC TEX-
HOJIOTMH C aJbTEPHATUBHBIMU UCTOYHUKAMH SHEPTHUH;

— cueHapuii SRA2: 1o 3TOMy CHEHAPHUIO IPOUCXOAUT HEMPEPBIBHOE YBEIIH-
YeHUE YHUCICHHOCTH HAaCEJICHHs Ha 3eMJIe, JIOKAJIbHBI SKOHOMUYECKUN POCT, KO-
TOPBIA IPUBOJUTH K MEIJIEHHOMY Pa3BUTHIO HOBBIX TEXHOJIOTHIA;

— cuenapuii SRB1: cuienapuii moxoxxuit Ha SRA1B, Ho ¢ eme 6osee ObICT-
PBIM TEMIIOM 3KOHOMUYECKOIO Pa3BUTHsI U POCTOM YUCIICHHOCTH HACEICHUS.

Kaxx b1l crieHapuii coaep KUt NporHo3Hsie Moaenu. PaznooOpasue Mmoaeneit
CBA3aHO C KOJMYECTBOM MHPOBBIX MCCIIEIOBATEIBCKUX MHCTUTYTOB WU LIEHTPOB B
pa3HbIX CTpAaHAX, 3aHUMAIOLMXCS W3MEHEHUsIMU KiaumaTta. [logpobHoe onucanue
MIPOTHO3HBIX MOJENel He pacmpocTpaHsiercs. Haunbonee pacmpocTpaHeHHON MO-
JENbK0 KIIMMAaTHUYECKUX M3MEHEHUM, UCIOJb3yeMOH B BOJHOPECYPCHBIX IIPOTHO-

3ax, sBisieTcss HadCM3 [23].

1.3 IlocTranoBKa 3axa4 quccepTanun

Lensto wuccrnenoBanus  sBisieTcss  (GopMupoBaHve  MHGOPMAIIMOHHO-
TEXHOJIOTUYECKON 0a3bl JJIA aJanTaluu CylecTByolei B Poccun Meromomoruu
CLIEHAPHBIX OLIEHOK T'MIPOJIOTMYECKUX XAPAKTEPUCTHUK IIPU U3MEHEHHUH KJIMMAara K
ycnoBusiM FOro-3anmagHolt AQpuku uis AanpHEHIIEro BISIBICHUS Teorpadude-
CKMX 3aKOHOMEPHOCTEH IOSIBJIICHUS aHOMAJIbHO ONACHBIX 30H IIOJIEH MHOI'OJIETHE-

T'O roaoBOIro p€4yHOro CToka.
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Jnis moctmwkeHus: ¢hopMyIHMPOBAHHON LIETH HAAO PEIIUTH CIEAYIOLIUE 3a-
JIauu:

— €03/1aTh 0a3bl JaHHBIX MO TOJOBOMY CTOKY, OCaJIKaM U IMIPU3EMHOM TeMIie-
patype Bo3ayxa mo 114 mynkram HaOmoneHuid Ha Tepputopun FOro-3anagHoii
Adpuku;

— C HUCTIOh30BaHUEM CTaHIAPTHBIX METOJIUK, MPUHATHIX B Poccuu, chopmu-
POBATh PSJIBI MHOTOJICTHETO TOJOBOTO CTOKA, YAOBJIETBOPSIONINE TPEOOBAHUSAM TI0
UX CTaTUCTUYECKON 00paOOTKHU M BBIYUCIUThH PACUETHBIE THAPOJIOTUUECKUE XapaK-
TEPUCTUKU JJIS JAIbHEUIIEr0 KapTUPOBAHUS U MCIOJIL30BAHUSI MPHU OLIEHKE CTe-
MEHU YCTOMYMBOCTH HAaYaJbHBIX MOMEHTOB BEPOSITHOCTHBIX paclpeAeIeHUl MHO-
TOJIETHETO TOJI0BOTO CTOKA;

— paccuuTaTh KPUTEPUU YCTOMUMBOCTU HAYaJbHBIX MOMEHTOB U C HCHOJIb-
3oBaHueM [I'MC-TexHOJOrui 3aKapTUPOBATH COBMECTHO CO BCEMHU THUIPOJIOTHYE-
CKMMH XapaKTepPUCTUKAMH, HEOOXOJUMBIMH JJIsl MPOBEJICHUSI PACUETOB IO MOJTY-
YEHUIO CIICHAPHBIX OIEHOK;

— s kauMatuueckux cueHapueB Commit, SRA1B, SRA2, SRABI nony-
YUTh M 3aKapTUPOBATh OIEHKH PACUETHBIX THUJIPOJIOTHYECKUX XAPAKTEPUCTUK Ha
2039-2070 rr. nnsa FOro-3anannoi Adpuku, BKIOUYaOIIeH 35 rocy1apers;

— BBISIBUTh M 3aKapTUPOBATh 30HBI CTATUCTUYECKH 3HAYUMBIX OTKJIOHEHUI
(aHOMamnuit) MPOTHO3HBIX XAPAKTEPUCTUK OT (PaKTHUECKUX U CHENIaTh OICHKH (Ka-
YECTBEHHOTO XapakTepa) BO3MOXKHBIX MOCIEICTBUN i1 YKOHOMUKHU TOSBICHUS
QHOMAJTBHBIX 30H;

— BBINIOJIHUTh KAYECTBEHHBIC OLICHKH BO3MOXKHBIX MOCJIEACTBUI MU3MEHCHUS
KJIUMaTa ISl psijia BOJIO3aBUCUMBIX OTpacjieil SKOHOMHUKUA M MPOBECTU KOJIMYECT-
BEHHYIO OLEHKY ONTUMAIBHOW IUIOTHOCTH PEKUMHON THIAPOJIOTHYECKOU CETH ISt

YCJIOBI/Iﬁ CYIICCTBYOIICTO U OKNIACMOT'O KIIMMATaA.
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2 METOJIUKA OLIEHKU JIOJTOCPOYHBIX M3MEHEHUNM I'OJJOBO-
'O CTOKA

2.1 Maremaruueckas MOACIIb (bOpMHpOBaHI/IH CTOKa U €€ MMPUMCHCHHUC OJIA

A0JITOCPOYHOIO IMPOTHO3UPOBAHUA

Bce BHUAbI MHOTOJICTHCT'O PCYHOT'O CTOKA Ha IMPAKTHKEC OIIMCBIBAIOTCA OJJHO-
MOJAJIbHBIMH AaCUMMCTPHUYIHBIMH KPHUBBIMU IINIOTHOCTHU BCPOATHOCTH. Ot KPHUBLIC

BXOJZAT B CEMEHCTBO KPHUBBIX HI/IpCOHa, KOTOPLBIC ABJIAKOTCA pCHICHUCM YPABHCHUA

dp_ O-a »
dQ by +b0+b,0*""

2.1)

3
rie P — IUIOTHOCTh BEPOSATHOCTH pacxojia Boasl O, M™/c;
a, by, by, by — k03 PUITUEHTEI.

Ha npakTuke KpuBYIO IUIOTHOCTH BepOSITHOCTH p((J) anmpoOKCUMHUPYIOT

TpeMsl HadalabHBIME MOMeHTamu m, = [Q"p(Q)dQ (n =1, 2, 3), KOTOpbIC XapaK-

TEPU3YIOT OJHOMOIAIBHYIO KPUBYIO.

B ypaBuenuu ITupcona 2.1 kospduuuents a, by, by, b, ciyxat s aydiiie-
ro Moa0opa aHAIUTUYECKON KPUBON AIMIUPUIECKUM TOUKAM, «HO HUKAKON CBS3H C
JUHAMUKOW (POpMUPOBaHUS CTOKA, C (PUBUKO-CTATUCTUYECKUMH CBOMCTBaMuU Oac-
CEHHOB M BHEIIHUMH BO3/ICHCTBUSIMU Ha HUX, HA MOMEHT BHEAPEHUs MoJienu 2.1 B
TUPOJIOTHIO, HE JaBann» [24].

OpnHako ecTh reHeTuyeckas MoJieiab (POPMUPOBAHUS CTOKA, JAIOLIasl perie-
HUE B BHJIE€ KPUBBIX IUIOTHOCTH BEPOSITHOCTH, U IMPU HCIOJIB30BAHUH KOTOPOH Y

K03 (PUIIMEHTOB MOSABIAETCH (PUIUKO-CTATUCTUYECKUNA CMBICIT:
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——Q+—., (2.2)

rae k — ko3 HUIMEHT CTOKa;
T — BpeMsl pejaKkcaluy peaHoro daccerHa.
B mogens 2.2 BBozsTca Genble wyMsl 1/kt=c=c+¢, X/t=N=N+N

¢ uaTeHcuBHOCTAMH G, Gy, G.y. Ilocne sTOro momydaercs cToxacTHYECKas

MOJIeJb JIMHEHHOTO (popMupyromero GpuibTpa, KOTOPBIA Mpeodpa3yeT cilydaHbIi
MPOIIECC OCAJKOB B MAapKOBCKYIO MOCIIEI0BATEIHOCTh PACXOJ0B B 3aMbIKAIOIIEM
CTBOpPE PEUYHOr0 OacceiHa.

CroxacTHuecKOoi MOJIeNIM CTATUCTUYECKH SKBUBAJICHTHO ypaBHeHHE DOKKe-

pa—IInanka—Konmoropona (DIIK):

&__0 o
5= a0 (Ap)+0,5 o0 (Bp), (2.3)

KOTOpPOE OMMCHIBAET IBOIIOLHUIO (M3MEHEHUE BO BPEMEHHM) KPUBOU IJIOTHOCTU Be-
POSITHOCTH 3a cueT KodddunmeHToB cHoca (4) u quddysun (B).

Mogenp OIIK npu craiimoHapHOM peXKUME NIEPEXOaUT B ypaBHeHue [lupco-
Ha, HO ¢ KO3 PuimeHTamu, KOTopble CBsA3aHbl ¢ (hakTopaMu (POPMUPOBAHUS CTO-
ka:  a=(G,y+2N)/(2c+G,); by=—-Gzl2c+G,); b =G.y/(2¢c+Gy);
b, = -G, /(2¢ + G, ). YpaBHenue PIIK MoxkeT cuntarbcst 6a3UCHON MOMEIBIO TU-

posioruri. OHO TO3BOJISIET PEIIUTH THUIPOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIC C
OIICHKOW THAPOJIOTUYECKUX MOCHEACTBUA M3MEHEHHUs KJUMaTa W BIUSHHUEM aH-
TPOIIOT€HHBIX BO3JEHCTBUI HAa BOJHBIN PEXKUM OACCEITHOB.

[1710THOCTH BEPOSTHOCTH 3aJ1a€TCSl OMPEACIICHHBIM YHCIIOM MOMEHTOB: p(()
~ my, My, ms, ... YpaBHenue ®OIIK 2.3 annpokcumupyercsi CUCTEMOW ypaBHEHUN

JJI1 MOMCHTOB!:
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dm, /dt =—(c = 0,5G;)m; —0,5G. + N;

dm, /dt ==2(c — Gz )my + 2Nm; —3G_zm; + G;

dmy [dt ==3(c —1,5Gz )m; +3Nmy = 7,5G.zm, + 3G ymy;
dmy dt =—4(c — 2Gz )m, + 4ANm; —14G-zms + 6Ggm,.

(2.4)

[Ipu mpoBeneHUM TOITOCPOYHONM OIEHKH BHAuaje Mo psijaaM HaOJIOAeHUN

BBIUUCIIAOTCA m,, , 3aTEM IIPOU3BOAUTCS IIapaMETpU3allisl ypaBHCHI/Iﬁ T MOMCH-

TOB 2.4 — HaxOAATCSl YACIEHHbIE 3HAUEHUSI TapaMETPOB, OTBEYAIOIINE 32 (HOPMHU-
pOBaHME IUIOTHOCTH BEPOSITHOCTH U CBSI3aHHbIE C (PU3MKO-reorpapuueckuMu
CBOMCTBaMH OacceifHa. 3aTeM HalJeHHbIE MapaMeTpbl U3MEHSIOTCA 3a CUeT (ak-
TOPOB MOJCTHJIAOIIEH TOBEPXHOCTH WIIN/U 3a CUET KiIumMara. Jlanee mpou3BoauTcs

BBIYUCJICHNEC HOBBIX OLCHOYHbIX MOMCHTOB m,, II0 KOTOPbIM OIIPEACIIAOTCA pac-

YEeTHBIE TUIPOJOTUYECKUE XAPAKTEPUCTUKU (HOpMa, KOA(DPUIIMEHTH Bapualuu U
ACUMMETPHH).

[Ipu mporao3e MCnoJIb30BAJICS YNPOILICHHBIM BapUAHT METOAMKH, KOTOPBIU
aJanTHUPOBaH K MPAKTUYECKOMY NPUMEHEHHUIO [25]. Apanramus 3akiodanach B
psize TOMYIIEHUHN: a) UCTIOIh30BAIOCh (PMKCHPOBAHHOE OTHOIICHHE KO3 dUIueHTa
acUMMeTpuH K Kod(duimenty Bapuanuu; 0) mporecc GOpMHUPOBaAHUS MHOTOJIET-
HEro CTOKAa pacCMaTpUBAJICS KaK CTATUCTUYECKU CTAI[MOHAPHBIM, TaK KaKk camu
KJIIMMAaTUYECKUE CIIEHAPUU MPEANOJIaraloT METEOPOJOTHUECKUE XapaKTEPUCTUKU
Ha OIPEJICICHHBI BPEMEHHOW MPOMEKYTOK B HECKOJIBKO JECSITUIETUN CTATUCTH-
YECKHM CTallMOHAPHBIMU; B) HE YUYHUTHIBAJIACh UHTEHCUBHOCTh BHYTPEHHUX IIIYMOB

G, 3TO TMO3BOJISAET MOJIy4aTh YCTOWUYUBBIE OLIEHKH (PAKTUYECKUX M IPOrHO3HBIX

BCIINYHH.

Cucrema 2.4 cBOIUTCS K ABYM ajareOpanvdecKuM YpaBHECHUSM IS 7 U M, B
KOTOPBIX MPUCYTCTBYET TONBKO a =2N/2¢ wu by =-Gg /2c¢; napameTpsl xapak-

TEPU3YIOLIMEC HHTEHCUBHOCTH WYMOB Gy, G5, G NPHHUMAIOTCS MOCTOSIHHBIMA,

mp _
HO B JIAHHOM YIPOIICHUH HCTIONB3YETCs TOIbKO OfuH napamerp G~ = Gy
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Takum 06pa30M, IJIs1 OOCHKU THAPOJIIOTHYCCKUX HOCJ'ICI[CTBHIZ HN3MCHCHMUA

kuMata s pexk FOro-3amagHoit Adpuku KCMOab30BaNach Cleayromas cucTeMa

YPaBHEHMI:
(2.5)
—2cmy +2Nm; + G =0.
rie ¢ — MaTeMaTU4YecKoe OXHUAAaHHUE MapameTpa oOpaTHOro kod3dQuIHMeHTy
MHOTOJIETHETO CTOKA;
my, M, — TIEPBBIA U BTOPON HAYabHBIE MOMEHTHI, 3HAasI KOTOPHIE MOKHO OII-
penenuTh HOPMY U KO3(DPHUIIMEHT BapHaIlK CTOKA;
N — HOpMa OCaJKOB;
Gy — HMHTCHCHBHOCTH O€JIOro IIymMa OCaiKoB.

Tak xak =1 (paccmaTpuBaeTcsi MHOIOJIETHUN TOJOBOM CTOK), TO ¢ =1/ k,
N = )} . Cunauana, 3Hag m;, m, 1 X waxomum ¢ u Gﬁ. 3aTem, onpeaensieTcs mpo-
THO3HOE 3HadeHue kodddumueHTa croka. Mcmonp3yercs BbIpakeHHE IS KOd(h-
dbunmenTa croka k= é /X=1-E/ )} , TIOMy4YeHHOE W3 YpaBHEHHsI BOJHOTO Oa-
JaHca JJid 3aMKHYTBIX PEUYHBIX BOJ0COOPOB (é :)? — E). Koodpdumment croka
CBA3BIBACTCS C TapaMeTpaMu, KOTOpbIe (PUTYpUPYIOT B KIMMATHUYECKUX CIICHAPUSIX
(T°Cn X ), myTeM ucronp3oBanns (opmymsl H.A. Barposa (E = f(X, Ey)
(3mecw Ey — ucnapsiemocts) u JI. Tropka (E, = f(T))) [25]:

k =1—th((300 + 25T +0,05T°%)/ X). (2.6)

ITo dopmyne 2.6 paccuuThiBaeTCsl IMPOTHO3HOE 3HaueHHE KO uImeHTa

CTOKa kyp, TIOACTABIIAS IPOTHO3HBIE HOPMBI OCAJKOB M TEMIIEPATyphl Bo3ayxa. B
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HOBOM KJIMMare BemdnHa (5 OCTaHeTCs MPEeKHEH, Tak KaK B CLCHAPUH HET WH-
dbopMal 0 BO3MOKHOM M3MEHEHUHU AMCHEpCHM OcaakoB. Mcmonb3ys cucremy

2.5, HaXOJAAT MPOTHO3HBIC 3HAYEHUS HAadyaJIbHBIX MOMEHTOB mlHp , mgp , 4 3aTEM —

[ 2
NpOruo3Hoe 3Hauenue kodduuuenra sapuanuu C,° (C, =+/m, —m; /m;). lpo-
THO3HBIM KOA(P(GUIIMEHT aCHMMETPUHA HAXOAUTCS MO0 COOTHOIICHUIO ¢ KO3 duim-

CHTOM Bapualuu IIpu COBPCMCHHOM KJIMMATcC.

2.2 YcTOWYMBOCTh BEPOSITHOCTHBIX XapaKTEPUCTUK MHOTOJIETHETO CTOKA

Kputepuii ycTOWYMBOCTH MONTYyYaeTCAd U3 CTOXACTHUYECKOH Moaenu (Hopmu-
pOBaHMsI CTOKA, K KOTOPOMY NPUMEHSETCS MPOLeypa CTOXaCTHUECKOro o0oomie-
Hus, 1 noiydaetcs: ypaBuenue OIIK [26 — 28], koTopoe, B CBOIO ouepe/ib, anmpoK-

CUMUPYETCSI CHCTEMOW YPaBHEHUU IS MOMEHTOB 711,,:
dm, | dt = nM[AQ" "]+ 0,5n(n - 1)M[BQO" 1, (2.7)

TA€ m, — NOPAIOK 1-0TO MOPSAIKA;
A, B — xoadurnments! cHoca u quddy3uu.
VYpaBHeHue 2.7 Bbllle ObUIO 3allMCAaHO B BHUJIE CHCTEMBbI 2.4, U3 KOTOPOM

BUJHO, 4TO npu ¢ < 0,57G, npoussBogHas dm,/dt> 0, T. e. m, — . DT0 U €CTb
(opmanpHbIil Npu3HaK HeycTtoWuuBocTH. Ecim o6o3naunts =G, /¢, TO Heyc-

TOWYUBOCTD ISl MOMEHTA 71-TO TIOPsIIKA M, BOSHUKAET nipu B > 2/n (m; — B > 2/3,

my — B> 1), T. e. KpuTepUil yCTOMYNBOCTH UMEET cienytonuii Buz [28, 29]:
B=Gsz/c<2/n, (2.8)

rje 3 — KpuTepui yCTOWYUBOCTH.
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YeMm crapui€ MOMCHT, TCM MCHbIIIAA OTHOCHUTCIIbHASA MHTCHCUBHOCTH IIIyMa

G, TpeOyercsa ans ero HeycToWuuBocTH. Ilo cTapmum MOMEHTaM pedyHOM CTOK

OKa3bIBacTCSI HEYCTOWUMBEHIM [26]. ['uaposoru cTposiT pacnpeneieHus ¢ UCIOIb-
30BaHHEM BTOPOTO M TPETHETO MOMEHTOB, T. €. YaCcTO 3aBEAOMO HEYCTOWYMBBIC
pacnpenenenus. OTCYyTCTBUE YCTOMYMBOCTH IO BCEM TPEM MOMEHTaM TOBOPHUT O
TOM, YTO PSABI PACXOJ0OB B paMKax paccMaTpUBaeMOW MOJEIH HE MPEACTABISIOT
co0OM CTaTUCTUYECKYIO COBOKYITHOCTS [24].

B PITMY Obu1 pazpaboTtan croco0 MpakTUYECKOTO BHIYUCIICHUS 3HAUCHHIM
napametpa [. U3 ypaBaenus OIIK cnemyer BeipakeHUE 711 HOPMUPOBAHHOU aB-

TOKOPPESUOHHON PYHKIIUU

r =exp[—(¢c —0,5G, )], (2.9)

/i€ ¥ — HOPMHPOBaHHAs aBTOKOPPENALMOHHAA (PYHKIIHS.

IIpu rogoBoii casuxkke (T = 1) ypaBHeHue 2.9 CBOAUTCS K BBIPAKEHUIO

B=2kInr+2, (2.10)

r/ie 7 — 3HaueHue KO3(PUIMEHT aBTOKOPPENSIUU IIPHU F'OT0BOM CABUKKE.

J1Jist BBIUMCIIEHUS KPUTEPUsI YCTOMYMBOCTH 110 BhIpakeHuto 2.10 Heobxoaumo
3HaHHWE YMCJICHHBIX 3HAYCHUN BETUYMH k U 7.

Kputepuii ycroitunBocTu yx 0611 onpenenet ans CeBepHoii u 3anaaHoil Jac-
teit Adppuxu [30, 31]. Beuto momydeHo, uto Ha Tepputopuu CeBepo-3anaaHon
Adpuku umeroTcs paioHbl ¢ YCTOWYUBBIM PEKUMOM (DOPMUPOBAHUS CTOKA U He-
YCTOMYMBBIM — B OCHOBHOM B IIyCTBIHHBIX pailOHax ¢ Mpeo0JiaJaloluM BIUSHUEM

UCIIapeHUs] B MHOTOJIETHUX BOJHBIX OalaHCcax peuHbIX 0acceHOB (pUCYHOK 2.1).
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3.10. 0 30 B.].
C.III.

30

Pucynok 2.1 — 30HbI HeycTOMUMBOCTH Ha TeppuTopun CeBepo-3anagHoit

Adpuxu [31].
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3 CTATUCTUYECKHUE XAPAKTEPUCTUKU PEUHBIX BACCEMHOB
IOI'O-3AITA THOW A®PUKU

B HacTosiiee BpeMsi B MHKEHEPHOUM THIPOJIOTUM OCHOBHBIM MHCTPYMEHTA-
pUEM TUJIPOJIOTUYECKOTO OOOCHOBAHUS MPOEKTHBIX PEIICHH B BOJ03aBUCHUMBIX
OTpacIX SKOHOMHMKHU W THUAPOIKOJIOTHH SBIISIOTCS CTATHCTHYCCKH OOCSCIICUCHHBIC
3HAYEHHUS XapaKTEPUCTUK, HAIPUMEP PACXOJ0B BOJbI 1 HAHOCOB, a TAK)XKE YPOBHEU
BOJHBIX O00BEKTOB. JJI1 WX MONMy4YeHUs HYXHBI JTHOO (HaKTUUECKUE PSIbI HAOIIO-
JIEHUM, MO0 MOCTPOCHHBIE MO HUM KapThl MOJYJISI CTOKA, Ko3(dUilMeHTa Bapua-
1[MU, OTHOIICHUS Kod(pduiireHTa Bapuauu K KodPpPUIneHTy aCHMMETPHHU.

Craructuyeckue MeToabl 00pabOTKH THAPOJIOTHYECKON HHPOpMALUU SB-
JIAFOTCS BOKHEUIIECH COCTABHOW YACThIO MPUKJIAIHON TUAPOJIOTUU. MeToabl Mate-
MAaTHYECKON CTATUCTUKUA U TEOPHUU BEPOSITHOCTEN MCIOJIb3YIOTCA IPU MPOBEACHUU
TUJPOJIOTUUECKUX, BOJAOXO3SIUCTBEHHBIX M THIPOIHEPIEeTUUECKUX PACUETOB, MPHU
COCTaBJIEHUH TUAPOJIOTUUECKHUX MPOTHO30B, B MPOLECCE IKOJIOTHUUECKOTO MOHUTO-
pHUHTa, TIPH OLICHKE YKOHOMHUYECKOHN 3(P(HEKTUBHOCTH BOJIOXO3SMCTBEHHBIX ITPOCK-
TOB U T. ]I.

MHorue rupojIorH4ecKue XapaKTEPUCTUKHU (CPEeAHEr0JJ0BOM, MaKCUMAIlb-
HbIi 1 MUHUMAJIbHBIM pacXobl BOJIbI, CJIOM CTOKA 3a IOJIOBOALE WM 32 MaBOJIOK,
MPOIOKUTEIBLHOCTD TIOJIOBOJIbS MU MEXKEHU) OMPEESIOTCS OTPOMHBIM YHUCIIOM
(GakTOpOB, CTENECHD BIHMSHUS KAKIOTO U3 KOTOPBIX yYeCTh MPAKTUYECKH HEBO3-
MOYKHO, MPU 3TOM KOHKPETHOE 3HAYEHUE XapPaKTEPUCTUKU €CTh PE3yJbTaT CIy-
yalfHOTO coueTanus ATuX (HakTopoB. C ydyeTom 3TOTO, cama UcCeayemMas XxapakTe-
PUCTHKA JIOJHKHA pacCMaTpUBAThCA KakK ClydaiiHas BEJIMYWHA, U U €€ ompesene-
HUS MOTYT OBITh UCIIOJIb30BaHBI METO/IbI TEOPUH BEPOSITHOCTEH U MaTeMaTHIECKON
CTaTUCTUKU. KpoMe TOro, B MpakTHKE TUIPOIPOrHO30B YACTO BCTPEUAKOTCS 3a]1a-
M, KOrJa HeOOXOIUMO OIPEISTUTh 3HAUYCHUS THAPOJIOTHUSCKUX BEIUYHH, KOTO-
pble OyayT BCTpedaThecs B OyAyllleM, HaIpuMep B MEPUOJ IKCIUTyaTallMu TOTO WIH

HHOTI'O THAPOTCXHUYICCKOI'O COOPYKCHHA. OHpCI[eJIeHI/IC PACUYCTHBIX TUAPOJIOTrHnYC-
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CKHX XapaKTEPUCTUK JOJKHO OCHOBBIBATHCS HA JIAHHBIX T'HMIPOMETEOPOJIOrHYE-
CKUX HaONIOAEHUH, a MpU HEOOXOAMMOCTH Ha JOIMOJHUTEIBHOM yYeTe AaHHBIX
WHKEHEPHO-TUIPOJIOTMUECKUX U3bICKaHUM. [Ipu omnpeneneHnn pacueTHbIX TUIPO-
JOTMYECKHUX XapaKTepUCTHUK HEOOXOIUMO MPUMEHSTh CIIEYIOIINE IPUEMbI pacye-
TOB: ) MPU HAIMYUU JAHHBIX TUAPOMETPUUECKUX HAOIIOACHUI HEMOCPEICTBEHHO
10 3TUM JAaHHBIM; 0) MPU HEJOCTATOYHOCTH JAHHBIX TMIAPOMETPHUYECKUX HAOIIO-
JNEHUN — MIPUBEJEHUEM UX K MHOI'OJIETHEMY MEPHUOAY IO TaHHBIM PEK-aHAJIOIOB C
Oosee NIUTENbHBIMHM pAlaMUA HAOIIOJEHUM; B) MPU OTCYTCTBUU JAHHBIX THUAPO-
METpUYECKUX HaOMIOAeHH — 1Mo ¢opMyliaM ¢ NMPUMEHEHHEM JaHHBIX O peKax-
aHajorax M KapTam, OCHOBAaHHBIX Ha COBOKYIHOCTH JaHHBIX HaONIOJEHUN Bcel
CeTH THIPOMETPUUYECKUX CTAHLMA M MOCTOB JJAHHOTO palioHa win Oosiee OOIIMp-
HOU TEpPUTOPHUH, BKIIFOYAsl MATEPUAIIbl NHKEHEPHO-TUAPOIOTHUECKUX U3bICKAHU.

Boaubie pecypchl MOBEpXHOCTHBIX BOA B AdpHKe 3HAYUTEIHHO MEHBIIIE,
YyeM Ha JIPyTHX KOHTUHEHTax (KpoMe ABCTpajiuu), U OLEHUBAIOTCS BEIMYMHOU
oxoso 4000 kM [32 — 34]. B pacuere Ha Aylny HACEICHHS HIPHXOIUTCS OKOJIO
5000 M> B o7 OTHOCHTENBHO Maliasi BIMYHHA BOIHBIX PECYPCOB OGYCIOBICHA
IPUPOJHBIMH OCOOCHHOCTSIMU KOHTHUHEHTa, 45 % TeppuTOpUr KOTOPOrO IMPUXO-
JUTCSL HA apUIHbIE U DKCTPEMAIBHO apHUIHbIE PETrHOHBI, U ele 22 % — Ha noiy3a-
cyuutuBbie. OctaBimecs 33 %, oTHOCSIIMECS K CyOTPONMYECKUM U TPOIIUYECKUM
pPErMOHaM, HEPEAKO MOJABEPKEHBI 3aCyXaM U MOCTEINEHHO COKPAIIArTCs BCIEACT-
BHE MpoLecca BIPYOKH TPONMUYECKHX JIECOB U OMYCThIHUBaHUA. AQpHKa — KOHTH-
HEHT, Ha KOTOPOM YX€ YEThIpe ACCATUIICTHSI HAOIIOJAIOTCS 3aCyXH Ha OOJBIIMX
TEPPUTOPUSIX, U TIPOSABIISIECTCS TEHACHIUS CHUXKEHUS CTOKA PeK B peruoHax. Takue
SIBJICHUSI OTMEUYEHBI, B YaCTHOCTH, B FOro-3amannoit Adpuke, ocooeHHo B Oacceii-
Hax Hwurep, Konro u 3am6e3u. CokpaltieHrue BOJAHBIX pecypcoB AGPUKAHCKHX PEK
U YBEJIMYEHHUE YACTOTHI U MPOJOHKUTEIILHOCTH 3aCyX CBSA3aHBI C KIMMATHYECKUMU
U3MEHEHHMSIMU U C MPOLECCOM IMOCTOSHHOTO HACTYIJIEHUS YEJIOBEKA Ha Jieca U ca-
BaHHYy. Pexu ocHOBHOU Tepputopuu Adpuku oTHOCUTCS K OacceitHam ATiaHTH4e-
ckoro u Maauiickoro okeaHoB, KyJia BnagaroT peku 3ambe3u (2660 kM), Jlummomno

(1600 xm), PyByma, Pydumku, JIxxyda. B 6acceiine ATIaHTHYECKOTO OKeaHa BIIa-
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JAI0T TIOYTHU BCE KpyIHble peku, Hanpumep, Konro (4320 kM), Hurep (4160 km),
Opanxenas (1860 kM), Cenerain (1430 km) [35].

Eme Oosee HeOmarompusitHass 0OCTAHOBKA MOJKET CJIOXKUTHCS B CBSI3U C
OKHJIAEMBIMU KIIUMATHYECKUMU W3MEHEHUSIMU TJI00AIbHOTO XapakTepa. MeTtou-
Ka OILEHKHU TUAPOJIOTHYECKUX TOCHEIACTBUNA M3MEHEHUS] KJIMMaTa pacCMOTpEHa B
rnase 2, Ho ans HOro-3ananHoit AQpuku moka B MOJTHOM BUJE HE MPUMEHSIIACK.
OCHOBHOI MNPUYUHOM ITOTO SIBISETCA OTCYTCTBHE HH(OpMANUU, HEOOXOIAUMOU
JUTSl IPOTHOCTUYECKUX Mojenel. Llenpio qaHHOro pasnena auccepTauuu sBIsSETCS

nojyueHue TpedyemMoit unopmanuu B Buae reorpadpuueckux KapT.

3.1 ®opmupoBanue 0a3bl JAHHBIX MO THAPOIOTUYECKUM U METEOPOJIOTHYE-

CKHUM BCIIMYMHaAM

JlanHbie o pacxogam Bojabl ObIH TonydeHbl U3 The Global Runoff Data
Centre (GRD) (D-56068 Koblenz, Germany). baza ganubix coaepsxana uHpopMa-
ruto 1o 1181 BogocOopy. beimu 0ToOpaHbl TOIBKO T€ BOJOCOOPHI, KOTOPHIE yI0B-
JIETBOPSAIOT YCJIOBUSM 30HAJIILHOCTU (POPMUPOBaAHUsSI CTOKA. B kKauecTBe HUIKHETO
npezena ObUIO B3SITO 3HaUCHUE TIomaau pasHoe 1000 KM’, B KA4eCTBe BEPXHETO —
50 000 km°. MeHbIIee 3HAYEHHUE B JTIAATNIa30HE 30HAJIBHBIX IJI0NIAJIENH COOTBETCTBY-
€T BOJ0COOpaM, HaXOAUIMMCS B CTETHBIX M MOJYMYCThIHHBIX paiioHax [36]. Ilo-
CTpOEHHasl pEeIyKLUHMOHHAs 3aBUCHMOCTb MOJYJISI CTOKa OT IUIOIIAaaM BOJIOCOOpa
HE3HAYUTEIBHO M3MEHWIA ATy IUIOLIA[b. 3aBUCUMOCTh MPEICTABIEHA HA PHUCYH-
ke 3.1. Tlpumensanach crnenuaibHO pa3paboTaHHAsh METOJUKA, B OCHOBE KOTOpPOU
JICKUT KPUTEPUUM OLEHKU OJAHOPOAHOCTH CThIOJEHTAa U MO KOTOPOW IMOTYy4EHO
3HaueHHe paBHOE 650 KM (CaMa METOMKA U IPOMEKYTOUHBIC PE3yIbTaThl OyIyT

OJIpOOHO PACCMOTPEHBI B I1aBe 5).
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Pucynox 3.1 — Pexykuuonnas 3aBucumocts i FOro-3anaano Adpuku.

[Tocne M3bATHSA U3 PACCMOTPEHUS A30HAIBHBIX U MOJIM30HAIBHBIX PEYHBIX
OaccellHOB ocTasloch Bcero 114 mMyHKTOB, 3aMBIKAalOIIMX 30HAJIBHBIE BOJAOCOOPHI U
UMEIOIIKE Psiibl HAOTIOJEHUM, TOCTATOYHbIE JUIsl MPOLIEAYPhl YIJIMHEHUS U BOC-
CTaHOBJICHUSI METOJIOM Tuiposiornyeckoil ananoruu. [Ipu nmogdope pek-aHanoros
IpeXke BCero oopamaioch BHUMaHUE Ha CXOACTBA YCIOBUN (POPMUPOBAHUS CTOKA
B OacceliHax, CTENeHU APEHUPOBAHUS PEeKaMH BOJIOHOCHBIX TOPU3OHTOB (3TO CBOIA-
CTBO CBSI3aHO C pa3MepamH IUIOLIaand BOJ0COOpa), CXOICTBO 10 €CTECTBEHHOM 3a-
pPEryJIupoOBaHHOCTU CTOKA. BoccTaHaBnuBaeMas peka U peKa-aHajlor BbIOMPAIUCH
1o GJIM3KOMY MECTOIOJIOKEHHIO, pa3jinine B IUIOMIAAAX — He Oojiee ueM B 5 pas,
kKod(pdunreHT napHou koppensuus 6ombie yem 0,6.

B Tabnune 3.1 npencraBnena uHpopMaIus Mo OToOpaHHBIM CTaHLUSAM (Ha-
3BaHMeE, IUIOIAN, UMEIOIIMICS epruol HaOIIOASHUM, THAPOIOTUYECKUE XapaKTe-
puctuku psagoB). Ha pucynke 3.2 mokazaHO pacnpeneieHue THAPOJIOIMYEeCKUX
ctanumii mo teppuropun FOro-3amannoit Adpuku. U3 pucyHka BUIHO, YTO CTaH-
[IUM PacIOJIOKEHbl HEPABHOMEPHO, HEKOTOPBIE CTPaHbl JINOO HE BEAyT HaOIOIe-
HUS 32 CTOKOM, JINOO HE MyOJIMKYIOT B OTKPBITOM JIOCTYII€ JaHHbIE HAOIIOJEHUH,

Hanpumep Pecniyonuka Konro, 3aup, Anrona, Hamu6us, borcsana, llentpanpHas
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pecniyonrika Mo3amOuk u Tanzanus. bonbioe yncno craHiuil B 3anafHON U F0XK-

HOM A(I)pI/IKC 00BACHICTCS €uIc U TCM, 4YTO TaM IPOTCKAIOT ITOJIHOBOJAHBIC PCKHU C

MHOTOUHCIIeHHbIMU NpuTokaMu: Hurep, Ceneran, 3ambe3u, Opanxenasi.

Tabnuua 3.1 — I'maposornyeckue XapakTEPUCTUKU PEUHbIX OacceiHOB 3anaaHon

u FOxHoit Abpuku
[Tepuon
Kon F, Ocps h, |gq,n/c
Peka — nmoct 5 HaOJIIOICHHUI, 3 5
ocTa KM M/C | MM | KM
IT.

MILO — KONSANKORO 1634550 | 1000 1952—-1990 37,3 | 1176 | 373
TINKISSO — DABOLA 1634100 | 1260 1945-1994 14,9 | 372 | 11,8
NIGER — FARANAH 1634200 | 3180 1985-1994 91,1 | 903 | 28,6
MILO — KANKAN 1634500 | 9620 19441990 187 | 614 | 19,5
NIANDAN - BARO 1634420 | 12770 19441990 215 | 532 | 16,9
NIGER — KOUROUSSA 1634400 | 18000 1945-1994 254 | 446 | 14,2
SANKARANI - MANDIANA 1634800 | 21900 1950-1990 287 | 414 | 13,2
IRANE — KOUTAKOUKROU 1734480 | 1250 1948—-1990 4,58 | 115 | 3,66
ALIBORI - ROUTE 1734400 | 8170 1948—-1990 38,6 | 149 | 4,72
ALIBORI - AMONT ROUTE 1734410 | 8170 19481990 26,4 | 102 | 3,23
PENDJARI - PORGA 1731400 | 22280 1950-1990 61,1 86 | 2,74
OUEME — PONT DE SAVE 1733300 | 23600 1948—-1990 110 148 | 4,69
OUEME - BONOU 1733600 | 46990 1948—-1990 194 130 | 4,13
BAGOE - TOMBOUGOUI 1434780 | 2580 19952—-1990 45,8 | 559 | 17,7
TANO — ALANDA 1530100 | 15800 1947-1984 144 | 288 | 9,14
FALEME — GOURBASSY 1112200 | 15000 1951-1990 125 | 263 | 8,35
BAFING — DAKA SAYDOU 1112480 | 15500 19521990 238 | 485 | 15,4
SANKARANI -SELINGUE 1134050 | 34200 1907-1990 364 | 335 | 10,6
SANKARANI - GOUALA 1134040 | 35300 1952—-1990 323 | 289 | 9,17
KOULOUNTOU - GUE DU 1813300 | 5350 1904-1994 349 | 206 | 6,53
GAMBIA - GOULOUMBOU 1813200 | 42000 19041994 218 164 | 5,19
BLACK VOLTA — BANZO 1931025 | 2816 19521990 11,4 | 127 | 4,04
COMOE — DIARABAKOKO 1928745 | 2350 19521990 10,1 | 135 | 4,28
LERABA — YENDERE 1928490 | 5930 1952-1990 33,2 | 176 | 5,60
COMOE - FOLONZO 1928865 | 9480 1952—-1990 24,8 82 | 2,62
BLACK VOLTA - NWOKUY 1931180 | 14800 19521991 26,7 57 | 1,80
BLACK —VOLTA BOROMO 1931370 | 37140 1951-1990 34,4 29 1 0,93
COMOE — DIARABAKOKO 1928745 | 2350 19521990 10,1 | 135 | 4,28
BLACK VOLTA — BOROMO 1931370 | 37140 1951-1991 34,4 29 | 0,93
DARGOL — TERA 1234100 | 2750 1952—-1990 2,69 31 | 1,00
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[Tponomxenue Tadauisl 3.1

[Iepuon

Kox F, Ocps h, |gq,nlc

Peka — moct 5 HaOII0ICHUH, 3 5

rmocra KM M/c MM | KM
IT.

MARADI - MADAROUNFA 1234680 | 5400 1952-1990 6,34 6 1,17
DARGOL — KAKASSI 1234120 | 6940 1952-1990 5,55 31 0,80
GAROUOL - DOLBEL 1234050 | 7500 1952—-1990 9,63 25 1,28
SIRBA GARBE — KOUROU 1234130 | 38750 1952—-1990 24,7 20 | 0,64
GOROUOL — ALCONGUI 1234080 | 44900 1952—-1990 8,93 6 0,20
TSANAGA - BOGO 1337251 | 1535 1952-1981 9,18 188 | 5,98
BIN — BEREM 1337151 | 1585 1952-1981 25,8 | 513 | 16,3
VINA — LAHORE 1337100 | 1690 1952-1981 35,8 | 668 | 21,2
NDJEKE - NGONGON 1338271 | 3720 1952—-1981 41,7 | 353 | 11,2
MAPE - MAGBA 1338401 | 4020 1952-1981 96,0 | 752 | 23,9
NOUN — BAFOUSSAM 1338200 | 4700 1944-1981 104 698 | 22,2
DJA - SOMALOMO 1348100 | 5150 1952-1981 61,0 | 373 | 11,8
NYONG - AYOS 1339012 | 5300 1952-1981 54,5 | 324 | 10,3
CROSS - MAMFE 1336500 | 6810 1952-1981 590 273 | 86,7
MBERE — MBERE 1337200 | 7430 1952—-1981 110 467 | 14,8
NYONG — AKONOLINGA 1339011 | 8350 1952—-1981 88,3 | 333 | 10,6
KADEI - BATOURI 1348151 | 8970 1952-1981 120 422 | 13,4
LOM — BETARE-OYA 1338201 | 11100 1952-1981 178 506 | 16,1
NYONG - KAYA 1339015 | 19985 1952-1981 249 393 | 12,5
NTEM - NGOAZIK 1340500 | 18100 19521981 269 468 | 14,9
NYONG — OLAMA 1339017 | 18510 1952—-1981 255 435 | 13,8
KADEI - PANA 1348152 | 20370 1952—-1981 233 362 | 11,5
DJEREM — MBAKAOU 1338600 | 20390 1952-1981 401 620 | 19,7
MBAM - GOURA 1338300 | 42300 1952-1981 698 520 | 16,5
LOGONE - MOUNDOU 1537180 | 33970 1933-1991 535 497 | 15,8
KABIA — PONT CAROL 1535110 | 2072 1932-1991 1,17 18 | 0,56
MATLABAS - HAARLEM EAST | 1196300 | 1054 1922-2001 1,12 34 | 1,06
MOOIRIVIER — DOORNKLOOF | 1160750 | 1546 1952-2000 8,92 182 | 5,77
MKOMAZI -CAMDEN 1160700 | 1744 1949-2000 21,4 | 387 | 12,3
KEISKAMMA — FARM 7 1160600 | 2530 1949-2000 3,19 40 1,26
OLIFANTS — WOLWEKRANS 1196600 | 3256 1909-2001 5,27 51 1,62
KLIP — DELANGESDRIFT 1159900 | 4152 19062001 6,28 48 1,51
INCOMATI - HOOGGENOEG 1197300 | 5540 1909-2001 13,6 77 | 2,45
DORING — ELANDS DRIFT 1160320 | 6895 1929-2001 8,46 39 1,23
TUGELA — MANDINI 1160880 | 28920 1947-2001 96,0 105 | 3,32
GROOT-VIS — OUTSPAN 1160580 | 29745 1949-2000 9,60 10 | 0,32
ORANGE — ALIWAL NOORD 1159650 | 37070 1915-2001 138 118 | 3,75
VAAL —-ELANDSFONTEIN 1159800 | 38564 1915-2001 43,8 36 1,14
ODZI - ODZI BRIDGE 1495800 | 2498 1952-1990 10,4 132 | 4,18
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[Tponomxenue Tadauisl 3.1

[Iepuon

Kox F, Ocps h, |gq,nlc

Peka — moct 5 HaOII0ICHUH, 3 5

rmocra KM M/c MM | KM
IT.

MUNYATI - DYKE G/W 1491610 | 2662 1950-1990 6,72 80 | 2,52
MACHEKE —-CONDO U/S G/'W 1495720 | 3383 1953-1990 14,2 132 | 4,20
UMNIATI - STATION WEIR 1491500 | 5890 1941-2001 10,8 58 1,83
SAVE — CONDO D/S G/W 1495700 | 11174 1935-2001 41,2 116 | 3,69
GWAAI - KAMATIVI G/W 1491200 | 38600 1935-1990 21,1 17 | 0,55
GURUMETI - MUSOMA ROAD | 1269600 | 13233 1951-1990 11,5 27 | 0,87
KILOMBERO — SWERO 1286700 | 33400 1950-1991 360 340 | 10,8
BUBU - BAHI 1287800 | 11400 1941-1990 5,08 14 | 0,45
PANGANI - KOROGWE 1289200 | 25110 1952—-1990 26,2 33 1,05
RUVU — ROAD BRIDGE 1289450 | 15916 1950-1991 61,8 122 | 3,88
NYABARONGO — KIGALI 1870500 | 8900 1949-1952 86,8 | 307 | 9,76
NYABARONGO — KANZENZE 1870600 | 14600 1946-1990 108 234 | 7,44
KAGERA — RUSUMO 1870800 | 30200 1951-1990 223 233 | 7,39
GURUMETI - MUSOMA ROAD | 1269600 | 13233 1952-1991 11,5 27 | 0,87
NIARI - KAYES 1445050 | 17190 1949—-1990 315 578 | 18,4
KILOMBERO — SWERO 1286700 | 33400 1950-1990 360 340 | 10,8
BUBU — BAHI 1287800 | 11400 1950-1991 5,08 14 | 0,45
PANGANI - KOROGWE 1289200 | 25110 1950-1990 26,2 33 1,05
NYANGA — DONGUILA 1444100 | 5800 1950-1990 198 | 1077 | 34,2
NIARI - KAYES 1445050 | 17190 1951-1991 315 578 | 18,4
KOUILOU — SOUNDA 1445100 | 55010 1952—-1990 850 487 | 15,5
NIARI - LOUDIMA 1445490 | 23385 1951-1990 379 511 | 16,2
LOUDIMA — IFAC 1445500 | 3990 1950-1990 28,5 | 225 | 7,13
OUHAM — BOSSANGOA 1737150 | 22800 147-1991 288 399 | 12,7
FOULAKARY — KIMPANZOU 1447100 | 2980 1948-1991 49,6 | 524 | 16,6
OUHAM — BATANGAFO 1737210 | 44700 1952-1990 333 235 | 7,46
LOBAYE — M'BATA 1749050 | 31000 1954-1994 347 353 | 11,2
MPOKO — BOSSELE-BALI 1749080 | 10800 1951-1990 108 315 | 10,0
DJA - NGBALA 1448050 | 38600 1952—-1990 420 343 | 10,9
SEMLIKI - BWERAMULE 1468050 | 8000 1921-2000 147 580 | 18,4
RUSIZI - GATUMBA 1653100 | 14300 1930-2001 195 430 | 13,7
MUREMBWE — BASSE 1653225 | 949,6 1950-1991 17,5 | 582 | 18,5
OUHAM — BOSSANGOA 1737150 | 22800 1950-1991 288 399 | 12,7
FAFA - BOUCA 1737200 | 6750 1952-1991 43,77 | 204 | 6,47
LOBAYE — M'BATA 1749050 | 31000 1950-1990 347 353 | 11,2
TOMI — SIBUT 1749200 | 2380 1952-1991 16,8 | 222 | 7,06
MBOMOU — ZEMIO 1749600 | 29300 1951-2000 210 226 | 7,18
TANA — GARISSA 1789300 | 42220 1921-2000 155 116 | 3,68
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Pucynok 3.1 — Pacnionokenue Ha kapTe MOCTOB HabO01eHnH 3a cTokoM B FOro-

3anagHoit Adpuxke.

Bbbui moCTpoeHbl pa3HOCTHO-UHTErpajbHble KpHUBBIE (HEKOTOpPHIE M3 HUX
npeacTaBieHbl Ha pucyHke 3.2). HeoOXoAuMMBIM YCIOBUEM MPU CTATUCTUYECKON
00paboTKe PSIOB ABISIETCS HAIMYKE Y PSIIOB MAJIOBOJAHOTO M MHOTOBOJIHOTO Ti€-
puonoB. [lonydeHno, uto MHOroBoAHast pa3za anutcs B cpeanem oT 1951 mo 1969
roja u MmasoBoaHas ¢aza — ot 1970 no 1989 roga. B 1970 rony ormeuanochr Hava-

JI0 MaJlOBOAHOM (ha3bl y OONBIIMHCTBA peK APPUKAHCKOTO KOHTUHEHTA.
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Pucynoxk 3.2 — Pa3zHocTHO-uHTETpanbHbie KpuBkie (b = X(k; — 1), e k;— Moayib-
HBIN K03 PULIKEHT).
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brina Takike mpousBelieHA MPOBEpPKA HA OJHOPOAHOCTh MO CTHIOACHTY U
@uniepy Ha pa3IMYHBIX YPOBHSX 3HAYMMOCTHU. Pe3ynbpTaThl MPpOBEPKU MMOKA3aHbI B

tabmure 3.2.

Tabnuua 3.2 — Pe3ynbTaThl MPOBEPKUA HA OJTHOPOJHOCTHh HAa Pa3IUYHBIX YPOBHSX

3HAYUMOCTH (Y. 3.)

110 CThIOACHTY o Gumepy
Kon nocta 10% | 5% | 2% 1% | 10% | 5% | 2% 1 %
y.3. y.3. y.3. y.3. y.3. y.3. y.3. y.3.

1634550 + + + + + + + +
1634100 — — + + + +

1634200 + + + + — — — —
1634500 - — + + + + + +
1634420 + + + + + + + +
1634400 + + + + — _ + +
1634600 — — — — + + + +
1634800 + + + + + + + +
1734480 + + + + + + + +
1726100 + + + + + + + +
1734300 — — — — + + + +
1734400 + + + + — — _ _
1734410 — — — + + +
1733400 — — — — — — — +
1733320 — — — — — — — —
1734450 — — — — — — — —
1732100 — — + + — _ + +
1731400 + + + + + + + +
1733300 + + + + + + + +
1733500 — — — — — — — —
1733600 — — + + + _ _ _
1434200 — — — — + + + +
1434780 + - + + + — — _
1434300 + + — — + + + i
1434810 — — _ — + + + i
1531420 — — — — — — — —
1530100 + + + + + + + +
1526300 — — — — — — — —
1112400 — — — — — — — —
1112200 — — — — — — + +
1112480 — — — — — — — —
1134110 — — — — — — — +
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[Tponomxenue TadauIb 3.2

Konx mocrta
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[Tponomxenue TadauIb 3.2

Konx mocrta
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[Tponomxenue TadauIb 3.2

1o CThIOJICHTY o Ouiiepy

Kox mocra 10% | 5% | 2% | 1% | 10% | 5% | 2% | 1%
y.3. y.3. y.3. y.3. y.3. y.3. y.3. y.3.

1491200 + + + + + + + +

Hucno 104 | 104 | 113 | 114 | 106 | 106 | 107 | 114
OJTHOPOJHBIX

Heoanoponnsie psast (ipu 1 % ypoBHU 3HAUMMOCTH) B JaJbHEUIINX pacye-
Tax He yUUThIBAINCh. Beero ocranock 114 psaoB HabIr01€HA.

JlanHble MO OcajkaM W TeMIepaTrype MPU3EMHOr0 BO3AyXa ObUIM B3ATHI C
caiita ~ MeXNpaBUTEIbCTBEHHOH  TPYIIbBI MO  HW3MEHEHHMIO  KJIMMaTa
www. ipcc.org [16].

Pacxon Boibl B KOHKPETHOM CTBOPE PEKH SIBIIETCS MHTErPAbHOM XapakTe-
PUCTHKOHN CTOKa ¢ Bojocbopa / 6acceitna peku. [loaToMy mpu mOCTpOSHUU KapT
W30JIMHUM, XapaKTEePUCTUKU CTOKAa OTHOCSTCS K LEHTPY TsHKECTH BOAOCOOpa, KO-
TOPBIM YCTAHABJIMBACTCS KAKUM-JIHMO0 M3 reofie3ndeckux (rpaduueckuii, BECOBOI)
croco0oB. B cBs3u ¢ 0011en3BeCTHHIMU TPEOOBAHUSIMU K 00pabOTKE M MPECTaB-
JICHUIO TUIPOJOTUYECKOM MHPOPMALIUU OTPEEIICHbI LIEHTPHI BOAOCOOPOB (Tadiu-

na 3.3, pucyHok 3.3).

Tabnuua 3.3 — KoopauHaTsl HeHTpOB Bo1ocO0poB pek FOro-3anagHoit Appuku

Koopaunatsr rieHTpa Bogoco60-
Koopaunater mocra, rpa.
Kox nmocra pa, rpa.

ApOTa JIOJITOTa MpOTa JIOJT0Ta
1634550 9,03 -9,00 8,85 -8,14
1634100 10,75 -11,12 10,60 -11,33
1634200 10,03 -10,75 9,64 —-10,69
1634500 10,38 -9,30 10,46 -7,11
1634420 10,60 -9,73 9,67 -9,88
1634400 10,65 -9,87 10,13 -10,57
1634800 11,37 -9.,61 9,64 -8.,43
1734480 10,63 —8,68 10,85 2,93
1734400 11,05 3,05 10,65 2,42
1734410 7,10 1,88 10,65 2,40
1731400 11,40 2,18 10,31 1,16
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[Tpomomxenue Tadauis! 3.3

1733300 11,23 2,65 9,14 2,10
1733600 11,23 2,65 8,76 2,33
1434780 7,12 2,33 9,59 —6,605
1530100 8,25 2,72 6,40 —2,48
1112200 12,35 2,73 12,49 —11,35
1112480 6,92 1,67 12,05 —9,99
1134050 10,20 0,97 10,06 —8,41
1134040 8,00 2,42 10,18 —8,45
1813300 7,17 2,43 12,80 —13,53
1813200 6,90 2,45 12,92 —12,88
1931025 9,70 7,79 11,07 —4,90
1928745 9,65 —6,37 10,68 —4,84
1928490 10,06 7,58 10,43 =5,34
1928865 9,85 —6,36 10,43 —4,60
1931180 10,23 —1,28 11,63 —4,29
1931370 5,12 -2,75 12,60 -3,32
1928745 5,17 —-1,63 10,68 —4,84
1931370 12,31 —11,23 12,60 —-3,32
1234100 13,23 —11,38 14,07 0,44
1234680 12,15 —10,20 12,92 7,35
1234120 11,40 —7,45 13,92 0,80
1234050 13,45 —9,88 14,24 0,17
1234130 11,42 —6,57 13,28 0,05
1234080 12,52 —6,30 14,74 0,47
1337251 13,14 —-10,48 10,62 14,19
1337151 11,58 8,17 7,47 7,70
1337100 11,97 —8,23 7,23 13,92
1338271 11,32 —4,82 5,13 12,26
1338401 10,48 —4,78 6,01 12,73
1338200 11,47 —4,47 5,76 10,43
1348100 10,17 -5,07 3,34 13,29
1339012 10,92 -3,65 4,02 12,86
1336500 9,85 —4,62 5,59 9,65
1337200 10,93 -3,17 6,99 14,74
1339011 12,52 -3,55 4,01 12,86
1348151 12,75 -3,40 4,44 14,01
1338201 12,78 —13,48 6,06 14,08
1339015 13,35 —13,37 3,30 11,51
1340500 14,45 —12,22 2,28 11,99
1339017 13,47 —13,73 3,76 12,21
1348152 14,02 0,75 4,68 14,08
1338600 13,32 7,17 6,95 13,11
1338300 13,85 1,47 5,65 13,36
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[Tpomomxenue Tadauis! 3.3

1537180 14,62 0,30 4,55 14,93
1535110 13,73 1,62 9,28 15,50
1196300 14,75 0,60 —24,29 27,53
1160750 10,73 14,60 —29,25 2991
1160700 7,55 13,95 —29,57 29,62
1160600 7,22 13,57 —32,87 27,05
1196600 4,80 12,00 —26,27 26,32
1159900 5,92 12,67 —27,44 29,52
1197300 5,47 10,55 —25,98 30,32
1160320 3,38 12,77 —33,10 19,96
1160880 3,88 12,52 —28,41 30,42
1160580 5,75 9,32 —32,25 25,71
1159650 7,43 15,44 —30,08 28,01
1159800 3,78 12,25 —27,45 28,99
1495800 4,23 14,32 —18,61 32,48
1491610 3,22 11,92 —18,89 30,72
1495800 5,92 14,13 —18,61 32,48
1491610 2,30 11,30 —18,89 30,72
1495800 3,43 11,28 —18,61 32,48
1491610 4,20 14,68 —18,89 30,72
1495720 6,33 12,82 —18,48 31,92
1491500 3,57 10,12 —18,81 30,54
1495700 4,57 11,37 —18,31 31,74
1491200 2,02 14,90 —19,15 28,23
1269600 8,53 16,07 —2,06 33,94
1286700 —24,16 27,48 8,20 37,00
1287800 —25,78 27,76 -5,97 35,30
1289200 —33,33 26,08 -5,17 38,47
1289450 —29,07 30,25 —6,09 38,70
1870500 —29,74 29,90 —2,00 30,00
1870600 -31,00 26,35 —2,06 30,11
1870800 -33,19 27,39 —2,38 30,79
1269600 —26,01 29,25 —2,06 33,94
1445050 27,17 29,23 —4,17 13,30
1286700 -19,07 29,82 8,20 37,00
1287800 —19,05 29,78 —-5,97 35,30
1289200 —-19,07 30,35 5,17 38,47
1289450 —20,37 30,90 —6,70 38,70
1444100 —20,52 29,27 —2,87 11,97
1445050 —18,92 32,42 —4,17 13,30
1445100 —20,58 29,18 —4,10 12,07
1445490 —18,82 30,32 —4,12 13,08
1445500 —18,92 31,95 —4,13 13,07
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[Tponomxkenue Tabauupl 3.3

1737150 —18,85 29,82 6,47 17,45
1447100 9,03 -9,00 —4,60 14,93
1737210 10,75 -11,12 7,30 18,28
1749050 10,03 —10,75 3,67 18,30
1749080 10,38 —9,30 4,53 18,47
1448050 10,60 —9,73 2,02 14,90
1468050 10,65 —9.,87 0,93 30,00
1653100 11,37 9,61 -3,33 29,25
1653225 10,63 —8,68 —4,01 29,46
1737150 11,05 3,05 6,47 17,45
1737200 7,10 1,88 6,50 18,27
1737210 11,40 2,18 7,30 18,28
1749050 11,23 2,65 3,67 18,30
1749080 11,23 2,65 4,53 18,47
1749200 7,12 2,33 5,73 19,08
1749600 8,25 2,72 5,03 25,15
1789300 12,35 2,73 —0,45 39,70
[Tpumedanne — «—» — 3amajgHas JoJIroTa WM FOKHAs IIUPOTa, «1+» — BOCTOYHAsS
JIOJITOTA WU ceBepHaﬂ LIMPOTA.
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Pucynok 3.3 — MecTonoioxkeHue eHTpoB BoocOopoB pek KOro-3anagnoit Ad-

PHUKH.

53



3.2 Craructruyeckas OLUeHKa T’MAPOJIOTHYECKUX XapAKTEPUCTUK

CratucTuyeckne XapaKTEepUCTUKU BBIUMCISUIMNCH 1O OOLIEU3BECTHBIM (HOp-
MyJiaM, KOTOpbIE€ €CTh MPAKTUYECKH BO BCEX YUYEOHHKax IO TUAPOJIOTMYECKUM
pacueram, BKJIro4as MoHorpaduu (cM., Harpumep, [37, 38]). Uckinrouenue cocTas-
JI€T CPABHUTEIBHO HOBAs XapaKTEPUCTUKA — KPUTEPUM yCTOMYMBOCTH PELICHUN
cucteMbl IU(epeHINaIbHbIX YPAaBHEHUN UIi MOMEHTOB, alNpOKCUMHUPYIOUINX
pacnpeneneHus IIOTHOCTH BEPOSITHOCTU, NMPUHAJUICKAIUE CEMENCTBY KPHUBBIX
K. ITupcona [24].

Koaddumment croka. OaHUM K3 BOXKHEUIIUX CIIOCOOOB MIMPOKOIO TEPpH-
TOPUATILHOTO 0000ILIEHUS ABISIETCS KapTa U30JMHUN Kod((UIIeHTa CcTOKa, KOTO-

PBIN paccuuThIBAIICA 110 HOpMYJIE:
k=h/X, (3.1)
rae k — ko3P UIMEHT CTOKa;
h — cpeTHEeMHOTOJICTHUH CJI0SI CTOKA, MM/TOJI;

X — ocazku, MM/TOJI.

Crot cToka (MM):
h=(31.501000)/F, (3.2)
rae O (M’/c) — CpeaHHil pacxo/| BOJIBL,

F — momazas Bogoctopa (km°).

Moumyis cToKa g (11/c KM®):

q=10000 /F . (3.3)
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Koaddumuent Bapuanmu. KorddumnueHT Bapuanum u ero cpeaHeKBaapaTu-

YECKOC OTKIIOHCHHUC PACCUYUTHIBAJINCH I10 CIICAYIOIIUM q)OpMYJIaMZ

5(0,/0 - 1)
= op = 1+CV, (3.4)

% %
n v 2n

rae (J; — pacxoJ1 BOJIbl 32 KOHKPETHBIN TOI;
1 — YUCTIO YJICHOB psJa.

Koadhdurment acummeTpun u ero cpeHEKBaIpaTUIECKOE OTKIIOHEHHE:

3(0,/0 ~1)°
C :i=1

N

e =6(1+6C,>+5C,*) /n. (3.5)
nC y

v
Koaddumment aBrokoppensaunn. Koagduuuent aBroxoppensuuu 7(t) xa-
paKkTepU3yeT CBSA3b Psiia BEIUYHH C 3TUM K€ PSIOM, CIBUHYTHIM Ha HEKOTOPBIM
uHTEepBand BpeMeHU T. Ko3pPHuIMeHT aBTOKOPPENSLUU PACCUUTHIBAICA IO ClIe-

yromien gpopmyie:

S (01 - 0O, - 0>)

r(l)=—= (3.6)
— opn-l

\/ 2(01-0’% (0 -0

i

Kpurepuii ycroituuBoctu (3). Panee B PITMY 6bu1 pazpaboTan mpakTuye-
CKUW MyTh HAXOKJICHMsI YHCIIEHHBIX 3HaueHu# napamerpa B [27]. U3 ypaBHeHUs

®dokkepa—Ilnanka—Konmoroposa (®IIK) cremyer BbipakeHue i HOPMHUPOBAH-

HOM aBTOKOPPEISIITIOHHON (DYHKITHH:

r =exp[—(c — 0,5G;)1], (3.7)

55



Ie ¢ — CpeAHee 3HAUCHHE BEJIMYMHBI OOPAaTHOI MPOM3BENEHUI0 KO3PPHUIeHTa
CTOKa Ha BpeMsl pellakCallii peuHoro dacceiina,

GE — HHTCHCHUBHOCTD IIIYMOB BCJINYHUHBI C.

[Ipu rogoBoii casuxkke (T = 1) ypaBHEeHUE TpeoOpa3yeTcsi K BhIPAKEHHUIO

B=2kInr+2. (3.8)

Jlyist Beraucienus 3 HeoOXoauMO 3HaHUe BeU4uH k u r. [lons sTux ruapo-
METEOPOJOTUUYECKUX 3JIEMEHTOB ObUIM 3aKapTHPOBaHb! (B Pa3IMUHBIX BapHaHTaX:
pailoHMpPOBaHKE U U30JIMHUM). DTH JAHHbIE ObUIN UCTIONB30BaHBI JJIS BEIYUCICHUS
napameTpa [3 ¥ ero KapTUpOBAHUS.

B Tabiuue 3.4 npeacTaBieHbl paCCUUTAHHBIE THAPOJIOTHYECKUE XapaKTepu-
CTUKHU PSZI0B HAOJIIOJEHUHN 3a TOJIOBBIM pEeYHBIM CTOKOM pek FOro-3amamnoit Ad-
puku. B 37Ol ke Tabiuile npeacTaBIeHbl OTHOCUTENIbHBIE MTOTPEITHOCTH CTOKA U

K03 dUIMEHTa BapUaIiH.

Tabnuua 3.4 — PaccunTaHHble THAPOJIIOTMUECKUE XapaKTEPUCTUKH

Pexa F ,2 JuHa | h, mm/ Cv/ Cs D) . 5
KM pana | Op % | Ocy, %

MILO 1000 39 |1176/6 10,37/12| 1,72 | 0,00 |0,74| -
TINKISSO 1260 44 372/8 |0,56/12| 1,18 | 0,35 0,20 | 1,57
NIGER 3180 | 44 903/4 [0,26/11| 0,21 | 0,04 |0,46| -
MILO 9620 47 614/4 | 0,28/11 |-0,87| 0,07 | 0,46 | -
NIANDAN 12770 | 47 532/6 | 0,15/11 |-0,25| 0,15 |0,28 | 0,95
NIGER 18000 | 44 446/6 | 0,42/12| 1,07 | 0,40 | 0,25 1,54
SANKARANI 21900 | 41 414/7 10,30/12 | 1,12 | —-0,04 | 0,24 | -
IRANE 1250 43 | 115/120,76/14 | 1,17 | 0,55 |0,11| 1,86
ALIBORI 8170 | 42 |149/10(0,63/13 | 1,24 | 0,42 |0,14| 1,75
ALIBORI 8170 | 43 102/8 |0,50/72| 0,17 | 0,47 |0,10| 1,85
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[Tponomxenue Tadauibl 3.4

F, | Jmuua | h, mm/ Cv/

Pexka o e | 5% | 5 % Cs r(1) k B
PENDJARI 22280 | 41 86/14 1 0,91/14| 2,88 | -0,18 | 0,08 | —
OUEME 23600 | 43 | 148/11]0,69/13| 0,58 | 0,15 | 0,13 | 1,53
OUEME 46990 | 43 | 130/110,75/14| 1,60 | 0,04 [0,12| 1,23
BAGOE 2580 39 559/6 10,38/12| 1,14 | 0,31 | 041 | -
TANO 15800 | 38 288/3 |0,16/12| 0,17 | —0,14 | 0,20 | —
FALEME 15000 | 40 263/9 [0,57/13 | 0,49 | 0,68 [0,22| 1,83
BAFING 15500 | 39 485/6 | 0,37/6 | 0,13 | 0,35 |0,39| 1,16

SANKARANI 34200 | 63 335/4 | 0,34/4 | 0,07 | 0,63 |0,21| 1,81

SANKARANI 35300 | 39 |289/10|0,63/10| 1,21 | 0,20 |0,18| 1,41

KOULOUNTOU | 5350 44 206/5 | 0,33/5 |-0,27| 0,48 |0,16| 1,77

GAMBIA 42000 | 44 164/7 | 0,47/7 | 0,07 | 0,68 |0,13| 1,89
BLACK VOLTA | 2816 39 127/6 | 0,40/6 |-0,01| 0,38 | 0,11 | 1,79
COMOE 2350 39 135/9 | 0,59/9 | 0,56 | 0,48 | 0,11 | 1,84
LERABA 5930 39 176/9 | 0,59/9 | 0,65 | 0,44 |0,14| 1,77
COMOE 9480 39 82/7 | 0,41/6 |-0,19| 0,50 |0,07 | 1,90

BLACK VOLTA | 14800 | 40 57/9 | 0,55/8 | 0,33 | 0,75 |0,06| 1,97

BLACK VOLTA | 37140 | 41 176/7 | 0,47/12| 0,04 | 0,72 |0,04| 1,98

COMOE 2350 39 135/9 10,59/13 | 0,56 | 0,48 | 0,11 | 1,84
BLACK VOLTA | 37140 | 41 29/7 10,47/12| 0,04 | 0,72 |0,04 | 1,98
DARGOL 2750 39 31/9 |0,58/13 | 0,14 | 0,08 |0,06 | 1,79
MARADI 5400 39 41/15 | 0,63/13 | 1,10 | 0,33 | 0,01 | 1,98
DARGOL 6940 39 37/8 10,54/13| 0,25 | 0,18 | 0,06 | 1,80
GAROUOL 7500 39 31/25 | 0,53/13| 1,21 | 0,05 |0,05| 1,69
SIRBA 38750 | 39 20/10 | 0,63/13 | -0,14| 0,21 |0,03| 1,90
GOROUOL 44900 | 39 6/11 10,69/14| 2,33 | 0,33 | 0,01 | 1,97
TSANAGA 1535 30 | 188/12]0,66/16| 2,48 | 0,43 |0,23| 1,61

BINI 1585 30 513/2 |0,13/13|-0,47 | 0,31 |0,33| 1,22
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[Tponomxenue Tadauibl 3.4

Pexa F ,2 Jlmuna | h, mm/ Cv/ Cs D) . 5
KM pana | Op % | Ocy, %

VINA 1690 30 668/3 |0,21/13 |-1,21| —0,20 | 0,44 | -
NDJEKE 3720 30 353/4 | 0,24/13 |-0,90| 0,55 0,21 | 1,74
MAPE 4020 30 752/3 10,16/13|-0,45| 0,01 |047| -
NOUN 4700 38 698/3 |0,17/12| 0,14 | 0,17 |0,33 | 0,84
DJA 5150 30 373/5 10,29/13 |-0,82| 0,53 |0,24| 1,70
NYONG 5300 30 324/5 1 0,25/13 |-1,11| 0,52 |0,21| 1,73
CROSS 6810 30 273/4 10,23/13 | -0,51| 0,31 |[1,12| -
MBERE 7430 30 467/4 10,22/13| 0,70 | 0,29 |0,32| 1,23
NYONG 8350 30 333/4 1 0,21/13 | -1,12| 0,45 |0,21 | 1,66
KADEI 8970 30 422/2 10,11/13| 0,43 | 0,36 | 0,28 | 1,43
LOM 11100 | 30 506/2 | 0,13/13| 0,74 | 0,33 0,33 | 1,27
NYONG 19985 | 30 393/4 | 0,22/13 |-0,90| 0,26 |0,22| 1,40
NTEM 18100 | 30 468/4 | 0,22/13 | 0,16 | 0,46 |0,28 | 1,55
NYONG 18510 30 435/6 10,31/14|-0,07 | 0,61 |0,27| 1,73
KADEI 20370 | 30 362/7 | 0,14/13| 0,34 | 0,05 |0,24| 0,58
DJEREM 20390 | 30 620/3 |0,18/13|-0,04 | 0,23 |0,39| 0,85
MBAM 42300 | 30 520/4 | 0,21/13 |-1,05| 0,30 |0,34| 1,18
LOGONE 33970 | 59 497/6 |10,43/10| 0,44 | 0,63 |0,33| 1,69
KABIA 2072 13 18/23 10,84/26 | 2,34 | -0,20 | 0,02 | -
MATLABAS 1054 80 34/9 10,79/10| 1,81 | 0,07 {0,06 | 1,67
MOOIRIVIER 1546 49 182/7 10,49/11| 1,26 | 0,32 |0,21 | 1,53
MKOMAZI 1744 52 387/6 |0,44/11| 1,13 | 0,18 | 0,51 | 0,25
KEISKAMMA 2530 52 40/9 10,62/12 | 1,37 | —-0,08 | 0,07 | -
OLIFANTS 3256 80 51/8 10,72/10 2,032 | 0,21 |{0,09| 1,73
KLIP 4152 96 48/10 10,95/10| 2,99 | 0,44 |0,07 | 1,89
INCOMATI 5540 80 77/6 10,51/12| 0,90 | 0,14 |0,12| 1,50
DORING 6895 79 39/7 10,61/13| 0,90 | 0,10 | 0,13 | 1,38
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[Tponomxenue Tadauibl 3.4

Pora F ,2 Jlmuna | h, mm/ Cv/ Cs D) . 5
KM pana | Op % | Ocy, %

TUGELA 28920 | 55 105/6 {0,48/11| 0,49 | 0,21 |0,13| 1,60
GROOT-VIS 29745 | 52 10/7 10,50/11| 0,62 | 0,00 |0,02| -
ORANGE 37070 | 87 118/6 | 0,56/9 | 1,35 | 0,09 |0,16| 1,24
VAAL 38564 | 84 36/9 10,80/10| 1,95 | 0,25 {0,05| 1,86
ODZI 2498 39 132/7 {0,46/13| 0,29 | 0,24 | 0,13 | 1,63
MUNYATI 2662 41 80/13 10,87/15| 0,95 | 0,38 0,09 | 1,83
ODZI 2498 39 132/7 {0,46/13| 0,29 | 0,24 | 0,13 | 1,63
MUNYATI 2662 41 80/14 | 0,87/15| 0,95 | 0,38 0,09 | 1,83
ODZI 2498 39 132/7 {0,46/13| 0,29 | 0,24 | 0,13 | 1,63
MUNYATI 2662 41 80/13 |0,87/15| 0,95 | 0,38 0,09 | 1,83
MACHEKE 3383 39 |132/10]0,64/14| 0,49 | 0,06 |0,15]| 1,14
UMNIATI 5890 | 41 58/13 | 0,85/15| 1,37 | 0,19 0,07 | 1,78
SAVE 11174 39 |116/110,72/14| 0,75 | -0,07 | 0,14 | —
GWAAI 38600 | 80 17/9 10,80/10 | 3,10 | 0,18 |0,03| 1,91
GURUMETI 13233 | 10 27/24 |0,77/28 | 1,10 | 0,23 |0,04| 1,90
KILOMBERO 33400 | 42 340/7 | 0,46/12| 0,52 | 0,44 |0,38| 1,37
BUBU 11400 | 25 14/12 | 0,64/17| 1,57 | 0,00 |0,03| 1,65
PANGANI 25110 19 33/5 10,25/17| 0,56 | 0,31 |{0,05| 1,89
RUVU 15916 | 25 122/9 10,45/16| 1,39 | 0,25 0,09 | 1,74
NYABARONGO | 8900 20 307/3 | 0,14/16 | -0,35| 0,04 0,33 | -
NYABARONGO | 14600 | 20 |131/10]0,12/16| 0,42 | 0,01 |[0,24| -
KAGERA 30200 | 20 233/3 10,15/16| 1,05 | 0,31 |[0,25| 1,43
GURUMETI 13233 | 10 27/24 10,77/28 | 1,10 | 0,23 |0,04| 1,90
NIARI 17190 | 15 578/3 |0,13/18 | 0,61 | 0,25 [ 0,44 | -
KILOMBERO 33400 | 42 340/7 | 0,46/12| 0,52 | 0,44 |0,38| 1,37
BUBU 11400 | 25 14/13 | 0,64/17| 1,57 | 0,00 |0,03| 1,65
PANGANI 25110 19 33/6 10,25/17| 0,56 | 0,31 {0,05| 1,89
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[Iponomxkenue Tabmauubl 3.4

Pora F ,2 Jlmuna | h, mm/ Cv/ Cs D) . 5
KM pana | Op % | Ocy, %

RUVU 15916 | 25 122/9 10,45/16| 1,39 | 0,25 0,09 | 1,74
NYANGA 5800 11 |1077/6 | 0,19/22 | -0,48 | 0,01 |0,61| -
NIARI 17190 | 15 578/3 0,13/18 | -0,61 | 0,25 | 0,44 | -
KOUILOU 55010 | 15 487/4 10,17/19 | -0,11 | -0,37 | 0,32 | -
NIARI 23385| 15 511/3 |0,13/18 | -0,53 | 0,28 [ 0,39 | -
LOUDIMA 3990 11 225/5 10,17/22 | -1,06 | -0,56 | 0,17 | -
OUHAM 22800 | 23 |399/11|0,51/17| 1,10 | 0,65 |0,29| 1,75
FOULAKARY 2980 11 524/6 |0,21/22|-0,18 | —0,11 | 0,34 | -
OUHAM 44700 | 23 235/6 |0,29/15|-0,63 | —0,04 | 0,17 | -
LOBAYE 31000 | 26 353/2 |0,12/14| 0,45 | —0,05 | 0,23 | -
MPOKO 10800 | 24 315/7 10,35/15| 0,71 | 0,26 | 0,21 | 1,42
DJA 38600 | 25 343/5 | 0,25/15|-0,01 | —0,07 [ 0,22 | -
SEMLIKI 8000 23 580/7 |0,35/16| 2,05 | 0,60 |0,58| 1,41
RUSIZI 14300 | 16 430/7 10,30/19| 0,79 | 0,71 |0,35| 1,76
MUREMBWE 949.6 | 17 582/6 |0,26/18 | 0,05 | 0,47 |0,46| 1,30
OUHAM 22800 | 23 |399/11]0,51/17| 1,10 | 0,65 |0,29| 1,75
FAFA 6750 23 204/7 10,34/16 | -0,20 | 0,77 |0,15| 1,92
OUHAM 44700 | 23 235/6 |0,29/15|-0,63 | —0,04 | 0,17 | -
LOBAYE 31000 | 26 353/2 | 0,12/14| 0,45 | 0,05 [ 0,23 | -
MPOKO 10800 | 24 315/7 10,35/15] 0,71 | 0,26 |0,21 | 1,42
TOMI 2380 24 222/8 10,41/16| 0,02 | 0,24 |0,16| 1,55
MBOMOU 29300 | 28 226/6 |0,33/14| 0,05 | 0,11 |0,14| 1,37
TANA 42220 | 42 116/7 | 0,48/12| 1,20 | 0,28 | 0,18 | 1,54

N3 tabmunel 3.4 BUAHO, YTO CPEIHSS MOTPEITHOCTH OIMPEACIICHUS HOPMBI
cios croka coctasiseT 7,5 %, a koaddunuenta apuanuu — 13%. 3HaueHue mo-

IPELHOCTH Uil Kod(dpHIeHTa Bapualuy 3aBUCUT OT CAMOW BEJIMUMHBI U OT MPO-
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JOJDKUTENIbHOCTH HaOmtoeHuid. [IpoomkuTeibHOCTh HAOIIOICHU B CpETHEM CO-

crasiisgeT 40 ner.

3.3 KapTupoBaHue ruJpoOMeTe0pOIOrHYECKUX XapaKTEPUCTUK

KaprupoBanue npou3BOANUIOCH MPU MTOMOIINA KOMITBIOTEPHBIX MPHUII0KEHHM
ArcView u Surfer. I3 npunoxenus ArcView Obul B3AT AQPPUKaHCKUI KOHTUHEHT C
BOJHBIMH OOBEKTaMU B MPSAMOYTOJbHOW mpoekuuu. C MOMOIIbI0 MHCTPYMEHTA
Digitize B Surfer npou3BoAMIIach NIpUBsI3Ka reorpa@uueckux KOOpAUHAT K MPSMO-
yTOJBbHBIM, B KOTOPBIX B JaJIbHEUILIEM CTPOWINCH KapThl. [Ipunoxenue Surfer Obl-
JIO BBIOpPAHO W3 COOOpa)K€HUM OOJBIIMX BO3MOXKHOCTEH MpPHU MPOCTPAHCTBEHHOU
HUHTEPIIOAINU JTaHHBIX (TOCTPpOSHUH U30IMHUH) [39].

Ocaoxu. U3 pucynka 3.4 BUIHO, 4TO B LIEHTpalbHON Adpuke (6acceitH p.
Konro) naxomutcs o0nacth, B KOTOpOW HOpMa ciiosi ocaakoB mpesbimaer 2000
MMm/ro, o nepudepun 6acceitna p. Kouro nopma camxkaercsa 10 1000 mm/ron. K
CEBEpY, FOIY U BOCTOKY OT 3KBAaTOPHAJIIBHON 30HBI CJIOW OCaJKOB YMEHBIIAETCS U
JIOCTUTaeT MUHUMAJIbHBIX BEJIMYMH B CAMbIX 3aCYIUIMBBIX IYCTBHIHHBIX palioHax
Adpuku. Ymenpmenue mnpoucxomuT oT 2300 mm/ron (3xBarop) no mzoruet 200
MM/TOJ] B I0XHBIX IIMPOTaX U JIO €lle MEHbIIUX 3HaueHuil B peruone Caxapsl. B
BOCTOYHOM YacCTH KOJMYECTBO OCaaKoB ymeHbaeTcss oT 2300 MM (HyJeBOM Me-
puanad) 10 MeHblero 3HadeHus, yeM 800 mm/ron. HabGmrogaercs Tpu 3acynuim-
BbIX PETMOHA C HAMMEHBIINM KOJMYECTBOM OCAJKOB: CEBEPHBIN, FOKHBIA U 3amaji-
HbIi. Tak ke HaOII0Jal0TCS PETHOHBI C BBHICOKMM CJIOEM OCAJKOB — 3TO paiioH
TponuKoB, 0acceitn KoHro u HmkHee TeueHue peku Hurep.

Temnepamypa. B dbopmupoBanusi rooBoro croka AQpUKaHCKOTO KOHTH-

HEHTA HapsAy C OCaJKaMH BaXKHYIO POJIb UTPAET CPEIHET0A0BAasl TEMIIEPATYpa.
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PucyHok 3.5 — MHoOroneTHue HopmMbl CpeTHETOAOBOM IPU3EMHOM TeMIIEpaTypbl
Bo3ayxa (° C).
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Temneparypa B Adpuxe Oonee BBHICOKAs, YeM B IPYTUX PETHOHAX 3€MHOTO
mapa. Ha pucyske 3.5 BUAHO, 4TO OT 3KBAaTOpa K 10Ty TEMIEpaTypa YMEHbIIAETCS
oT 25 10 19 °C u yBenuuuBaeTcs K ceBepy, JocTuras BeauuuH oosee uem 28 °C.

Peunoti cmok (pucynok 3.6). MakcumanbHasi HOpMa roJIOBOTO CJIOSl CTOKA B
Adpuxe (1000-1500 mm/roa) HaOIOAACTCS B €€ CaMbIX JIOXK/UIMBBIX pailoHaxX Ha
nobepexne ['BUHENWCKOTO 3alvBa, TJe TaKKe BEITUKO M 3HaYeHue Kod(duimeHta
ctoka (6omnee 0,6-0,7). K ceBepy 1 BOCTOKY CJIOW CTOKAa YMEHbIIIAeTCA; B OacceiiHe
p. Konro on cocrasnsier okono 1000 Mm/roa, a k nepudepun 0acceliHa CHUKaeTCs
10 200-250 mm/roa. B cyGskBaTOpHanbHBIX 30HAX CJIOW CTOKA YMEHBIIIAECTCS 0
6—25 mM/roa. B Gacceiine Hurep cioil cToka mpubimkaeTcs K HyJIeBbIM 3HAYEHU-
siM (Ha TPaHMIIE C MONYITyCTBIHHBIMU 00NacTsIMU U ycThiHsaMH). B Caxape u myc-

ThiHe HamMuOum cpeHuii MHOTOIETHHIM CIIOM CTOKa COCTaBisieT MeHee 1 Mm/To/.
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Pucynok 3.6 — PacnipeieneHue MHOrOJIETHEH HOPMBI FOJIOBOTO CJI0S CTOKA

(Mmm/Topm).
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Kosgppuyuenm cmoxa (pucynok 3.7). Bo mHOTHX yOnmukanusix ko3¢ huiim-
€HT CTOKa BapbUpyeTCs B IIMPOKOM Auana3zoHe. B pabore [35] cpeanee 3HaueHue
kod(ppunmenta croka s 3amaaHo Adpuku pasen 0,16. B pabore [32] moka3za-
HO, YTO CpeIHeMy MOJYJIIO CTOKa 4,8 11/C KM~ COOTBETCTBYET K0d(hMUIMEHT CTOKA
0,35. B pa6ote [40] moka3aHo, uTo i1 AQpPUKHU B IIEJIOM XapaKTepeH HUZKUN KO-
s dummeHT cToka, cocrapisronuii 0,2, Toraa Kak ero cpeaHee riodanbHOe 3HAYC-
Hue paBusiercsa 0,35. 9To cBs3aHO, MIPEXK/IE BCEro, C 0YEHb BHICOKUMH BEIMUMHAMHU
CyMMAapHOI'0 UCMAapeHUsl Ha KOHTUHEHTE. CTOK MHOTHX PEK HEpEeryJsIpeH, ¢ 00Jib-
IIUMU MEXTOJIOBBIMUA M CE30HHBIMHM KoJieOaHUsIMU. Tak, CTOK KPYyIHOU 3amajHo-
adpukanckoit peku Hurep B cronune Pecnyonuku Hurep Huamee B epuos 3acyx
pesko nagaet: B 1974 r. on coctasisit Beero 1, B 1984 — 3 m'/c, a B 1985 1. yman

JIO HYJIS.
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Pucynok 3.7 — Kapra pacnipenenenus kodpduimenrta cToka.
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Mooyne cmoka (pucyHok 3.8). MakcUMallbHBbI MOJyJb TOJIOBOIO CTOKa
(6oxee 25 1/c kM”) HabIIOmaeTcs B mobepeskbe ['BrHelickoro 3ammBa. K ceBepy u
BOCTOKY MOJYJb CTOKa yMeHbIaeTcs. B Gacceitne p. KoHro oH coctaBiser 0koio
25 n/c kM%, a K mepudepur pacCMaTpPHBACMOM TEPPUTOPHH CHIKACTCS 10 5 ji/c
kM’. B cy@sKBaTOpHanbHBIX 30HaX (B ceBepHOi n OxkHOM AdpuKe) MOIYIh CTOKA

2
ymenbaercs 10 0,5 1a/c km”.

Pucynok 3.8 — Pacnipenenenue MHOTOJIETHEW HOPMBI MOAYJISl TOJJOBOTO CTOKA.

Kosgppuyuenm eapuayuu. Ha pucynke 3.9 BUIHO, UTO B 3aCyIUIUBBIX 00-
JacTaxX Kod(PQUIMEHT BapualMi TOJOBOTO CTOKA OYEHb OOJBIION M COCTaBIsET
0,7 u Oonee, a B paifoHax ¢ OONBIINM yBIaXXHEHHEM OH YMeHblaeTcs. Hampumep,

a Oacceiine p. KoHro, MexxrosoBble KojieOaHUsI CTOKa Malibl U KO3 (UIUEHT Ba-
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puaruu ymenbmaercs 1o 0,10. B 3anagaoit Adpuke u B paiione ['Buneiickoro 3a-
nuBa oH coctasisgeT okoJio 0,2. Konebanus rogoBoro cToka pek BojocOopoB AT-
JaHTU4YeCcKoro U MHauiickoro okeaHoB B 11€JI0M CUHXpOHHBI. B Adpuke BcTpeua-

€TCSd HauMEHBIINMN CpCa KOHTHUHCHTOB 3emin KOB(l)(i)I/IIII/IeHT BapHanuu CTOKa —

0,04.
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Pucynok 3.9 — Kapra pacnipeaenenust ko3 duiireHTa Bapuaiuu.

Koagpdpuyuenm acummempuu. Ha pucynke 3.10 BUIHO, YTO B 3aCYIIIUBBIX
obnacTax Kod(OPUIMEHT aCHMMETPHUHU T'OJOBOTO CTOKa OOJBIION U cocTaBisieT 60-
aee 0,8, a B pailoHax ¢ OONbIIMM YBIAQXXHEHHEM OH yMeHbInaercsa. Hampumep, B

Oaccerine Konro ko3¢ dunuent acummeTpun ymeHnsbiaercs 10 —0,10.

66



OC.I 1 10 0 10 — 20 — 30 40 50 B.A.
~ 3 MEDITERRANERNREX ]
30 ( ?\J _\
‘ \4\ 2\

20

10

10

20

30
0

1. L.

Pucynok 3.10 — Kapra pacnpenenenus kordduirieHra acCHMMETPHH.

JlanHbie 00 OlleHKe Ko3pduyuenmos asmoxoppenayuu HE0OXOAUMBI TPU
OIICHKE TOYHOCTH THAPOJIOTHYECKUX PACUETOB MPU CTPOUTEIHHOM MPOCKTHPOBA-
HUU, TIPU pacyeTax PeryJIupoBaHUs CTOKA, TaK Kak KOd(PPUIIMEHT aBTOKOPPEIAIIUN
OTpa)kaeT TPYIIUPOBKH MHOTOBOJHBIX W MaJIOBOJIHBIX JieT. KoadduimeHr aBto-
KOppesiiuu HeoOxoaum i pacuera kputepus 3. Ha pucynke 3.11 npeacrasnena

KapTa ero pacripeaeIcHHs.
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Pucynok 3.11 — Kapra pacnpenenenus: korpduirieHTa aBTOKOPPEIISALHH.

Kpumepuii ycmouvuueocmu B. Ipu 3> 0,67 mpoucxoauT moTepsi yCTONYU-
BOCTH TPETHEro MOMEHTa, mpu 3 > 1 — BTOporo. OTCyTCTBHE YCTOWYMBOCTH II0
HAaYaJIbHBIM MOMEHTaM TOBOPUT O TOM, YTO PSIIBI PACXOJIOB HE MPEACTABIISIIOT CO-
00l yYCTOMYMBOM CTAaTUCTUYECKOM COBOKYIMHOCTH B Kjacce paclpeeieHui
K. IIupcona [24]. Ha pucynke 3.12 noka3zaHo pacrpeaesieHHe KpUTEPHs yCTONYH-
BoctH 115 FOro-3anaanoit Adpuku. [loutu Bes paccMaTrpuBaeMasi TEPPUTOPHS HE
yCTOWYHMBA MO TPETHEMY MOMEHTY. 3HAUCHUE KPUTEPHS YBEIMUUBACTCS K CEBEPY B
ctopony Caxapbl, MEHBIIIFE 3HAYCHHSI COCPEOTOUYEHBI B OacceliHax pek KoHro u

BEpXHEro teueHust Huna.
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Pucynok 3.12 — Kapra pacnpenenieHusi Kputepust yCTOMYUBOCTH.

[IpoBeneHa oreHKa TUAPOIOTHUECKUX XapPAKTEPUCTUK T'OJIOBOIO CTOKA PEK
FOro-3anannoit Adpuku, pe3ysbTaThl KOTOPOW MpeACTaBiICHbl B BUJIE reorpadu-
yeckux KapT. [lomyueHHble pe3ysbTaThl HEOOXOAMMBI JIJIsi pElIeHUs 3a7ad, CBS-

3aHHBIX C OHGHKOﬁ I'nApOJIOTHYCCKUX HOCJ'ICI[CTBI/Iﬁ HN3MCHCHMA KIIMMATa.

3.4 CueHapHbIe METEOPOJIOTMYECKUE XapAKTEPUCTUKH

[IporHo3HbIe 3HAYEHUS METEOPOJOTHUECKUX XapaKTEPUCTUK ObUIM IMOTyYe-
HBI CO CTpaHuIl caifta [41], Ha KOTOPOM CYIIIECTBYET BO3MOKHOCTh BHIOOpA ClIeHA-
pusi, MOJIETH, METEOPOJIOTMYECKON BEIMYMHBI M IPOTHO3HOIO MEPUO/IA.
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beitn BEIOpaHBI YeThIpe KIMMATUYECKUX CICHAPHUS: TPU IIOJIUTHYECKHIX)
cuenapusi — SRAB1, SRA2, SRBI u onun «HenoauTuueckui» cuenapuii — Com-
mit. B kadecTBe nporuo3Hoi mozaenu ucnoias3oBaiack HadCM3. Hopmel ocaakos
U TEMIIepaTyphl Bo3ayxa Opanuck Ha nepuoa ¢ 2040 mo 2069 rr., 3HaUeHUsSI METEO-
POJIOTHYECKUX XapaKTEPUCTUK OTHOCATCS K y3JiaM Treorpaduueckoil CeTKu ¢ Iia-
rom 2.5 rpajyca o mupoTe U JI0ATOoTe.

Ha pucynkax 3.13 — 3.20 moka3aHO NpPOCTPAaHCTBEHHOE pacIpeaeieHue

CLEHApHBIX 3HaYEHU MeTeoxapakTepucTuk s FOro-3anannoit Adpuku.

Pucynox 3.13 — [IporHo3Hbie 3HaY€HUs HOPMBI OCAIKOB 110 ciieHaputo Commit Ha

nepuos ot 2040 mo 2069 rr.
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[To cuenapuro Commit B cpennem anst FOro-3amagnoii Adpuku oxumaercs
yBeJIMYEeHHE HOpMbI ocaakoB Ha 18 %. bonbiie craner ocagkoB B Oacceline
p. Konro npumepno Ha 42 %. B 3anagnoit Adpuke npousoiieT nepepacnpeene-
HUE OCaJKOB 0 TEPPUTOPUHU, B CPEAHEM MPUBOASIIECE K YMEHBIIEHUIO HOPMBbI
0CaJIKOB IpUMEPHO HA 24 %, B OCHOBHOM YMEHBIIIMTCSI HOPMAa OCAJIKOB Ha 3armaji-

HOM TIOOEPEXbE.
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Pucynok 3.14 — [Iporao3Hsie 3Ha4€HUsI HOPMbI 0CaIKOB 1O cueHaputo SRABI Ha

nepuos ot 2040 mo 2069 rr.

ITo cuenaputo SRABI pacnpeneneHre NporHO3HbIX HOPM OCaJIKOB HE3HA-
YUTEIBHO OTJIMYAETCS OT TAaKOBOTO 1o crieHaputo Commit. HanGonbime pazmuyus

HabmogaroTes s Oacceiina peku KoHro: cokpamiaercs IUIOMIaas ¢ MaKCUMAallb-
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HbIMU MPOTHO3HBIMH 3HAYCHUAMU HOPMBI OCAaAKOB, HO IIO CpPpaBHCHHIO C COBPC-

MCHHBIMH HOPMAaMH IIPOTHO3HBLIC 3HAYCHUSA YBCIINYATCA IIPUMCPHO HA 25 %.
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Pucynok 3.15 — IIporHo3Hble 3Ha4€HUsI HOPMBI OCAJIKOB 10 ciieHaputo SRA2 Ha

nepuos ot 2040 mo 2069 rr.

IIporno3usle 3HaueHUs 110 clieHaputo SRA2 O1u3KHM K IPOTHO3HBIM 3Haue-
HusM cueHapus SRAB1. Oto nogpa3zymeBaercs ONMCaHUEM 3TUX CLIEHAPUEB, 110
KOTOPOMY JI0 CEpEeINHBI 21 BeKa TEeHICHIIMH B Pa3BUTUU YKOHOMMKHU U POCTE YHC-

JICHHOCTH HACCJICHHA Y HUX MAJI0 OTJIMYAarOTCA.
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Pucynok 3.16 — [Iporno3Hsie 3Ha4€HUsI HOPMBI 0CaIKOB 1O ciieHaputo SRB1 Ha

nepuos ot 2040 mo 2069 rr.

Cuenapuii SRB1 M0XHO Ha3BaTh caMbIM HEOIATOMPUATHBIM C TOYKU 3PEHUS
pacnpeneneHus HoOpMbl ocankoB juist FOxxnoit Adpuku. Ha atoit Tepputopun HOp-
Ma OCAJIKOB YMEHBIIUTCS IO CPAaBHEHUIO C OCTaJbHBIMU CLUEHApPUSAMH B CPEIHEM
Ha 14 %. Ho mo cpaBHEHHIO C COBPEMEHHBIMH yCIOBHUSMH CUTyalUsl MaJlO U3Me-
HUTHCSI, 3HAUUTENIbHBIE U3MEHEHUS 3aTPOHYT BOCTOUHOE nobOepexbe FOxHoM Ad-
puku. Ha ocTanpHON TEpPUTOPHUM CLUEHAPUN TAET MOXO0XKEE PACIPEACICHUE HOPMBI

C YK€ paCCMOTPCHHBIMHA COCHAPHUAMM.
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Yro KacaeTcsi MPOTHO3HBIX HOPM TEMIIEPATypbl BO3AyXa, TO B CPEAHEM IIO
TeppuTopuH 1o creHapuro Commit Hopma He u3menurcs. [ cuenapuss SRABI —
yBennuutea Ha 1,52 °C, uro cocraBuser 6,8 % OT TEKyIIMX HOPM, JUIsl CLEHApUS
SRA2 — yBenuuntcs Ha 1,49 °C (6,6 %), nns cuenapusi SRB1 —yBenuuurtcsa Ha
0,96 °C (4,3 %).
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Pucynok 3.17 — IIporano3Hsie 3Ha4€HUSI HOPMBI TEMIIEPATYPBI TPU3EMHOTO BO3Y-

xa 1o crieHaputo Commit Ha niepuoz ot 2040 o 2069 rr.

[To cuenapusim pacnpeneneHue HOPMbI TeMIEpaTypbl 3HAYUTEIBHO H3MeE-
HUTCS 175 3anagHoil AQpuku, B KOTOPOIl MPOU30MIET 3HAYUTENHHOW YMEHbIIIE-

HUE HOpMBI B Oacceitne p. Hurep B cpenuem Ha 11 %. Ilepepacnpenenenue HOpMbI
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TEMIEPaTypbl MPOU30UIET U B LeHTpainbHOU Yactu KOro-3anaanoit Adpuku. Ilo-
N00HOE U3MEHEHHE MOXKHO CBSI3aTh C YUETOM CLIEHApHs BIAUSHUS ATIAHTUYECKOTO
OKeaHa.

ITo cuenaputo SRABI curyauusi ¢ pacupenelieHHeM HOPMbI TeMIIEpaTypbl

cxoxa co cuenapuem Commit. Otnuuue B 6acceitne p. Konro.
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Pucynox 3.18 — IIporHo3Hblie 3HaY€HUs HOPMbI TEMIIEPATYPhI PU3EMHOTO BO3Y-

xa o cueHaputo SRAB1 na nepuop ot 2040 o 2069 rr.

Cuenapuu SRA2 u SRB1 cxoxu Mexay coO0i, HO OTJIIMYHBI OT YK€ PACCMOTPEH-
HbIX. [I0 HUM HOpMa CpEeTHETOOBOM TEMIIEPATYPBI 3HAYUTEIBLHO YBEIUYUTCS B

Oaccetine p. Konro.
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Pucynok 3.19 — [Iporao3Helie 3Ha4€HUS] HOPMBI TEMIIEPATYPHI TPU3EMHOTO BO3/Y-

xa 1o cueHaputo SRA2 va nepuon ot 2040 o 2069 rr.

B wurore nonmydeno, uro st FOxuoit Adpuku cuenapuun Commit, SRA1B,
SRA2, SRBI npeanomnarator, yrto k 2070 roxy ocagku yMEHbIIATCSA B 3aBUCUMO-
CTU OT cueHapus ot 3 1o 12 %, a Temneparypa nogaumercs Ha 1.4-3.2 °C. [ns
3anagHoit AQpUKU HOpMA OCaJKOB YBEJIMYUTCS MPUMEPHO Ha 25 %, a HopMa TeM-
nepaTtypbsl U3MEHUTHCS B Mpeaenax ABYX HMPOLEHTOB, YTO COCTaBIISIET MPUMEPHO

0.5 °C.
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Pucynok 3.20 — IIporHo3Hble 3Ha4€HUSI HOPMBI TEMIIEPATYPbI TPU3EMHOTO BO3/1Y-

xa 1o cueHapuro SRB1 na nepuon ot 2040 mo 2069 rr.

77



4 CHEHAPHAS OLIEHKA BEPOATHOCTHBIX XAPAKTEPUCTHUK

OueHka T0ATOCPOYHBIX U3MEHEHU BEPOATHOCTHBIX XapaKTEPUCTUK MHOIO-
aetHero croka IOro-3anaaHoit AQpHUKK NPOU3BOIUIACH C UCIIOJIB30BAHUEM KIIH-
Matnyecknx crienapueB Commit, SRA1B, SRA2, SRB1 mo meroanke, n3noxeH-
HOH B rJaBe 2.

[Ipu nmapamerpuzanuu MojAeIH ObUIM PAaCCUYUTAHbl BETUYUHBI MHTECHCHUBHO-

cTi BHelHero 6enoro myma G g, 1 Buepsble it FOro-3ananuoit Agpuku sTa xa-

pakTepucTuka OblUla 3aKapTUpoBaHa (pUCYHOK 4.1). bbuia ciaenaHa mombITKa co-

IIOCTABUTh KApPTy PaACIpPCACICHUA G N C KapTou pacCipCaACICHUA BI HU30JIMHHUN HH-

KaK He KOppenupyroT JIpyr ¢ apyrom (r = 0,13). 3To oObsICHIETCS TeM, 4TO mapa-
METpP YCTOMYUBOCTH [3 — BHYTPEHHSS XapaKTepUCTUKA PEYHOr0 OacceiiHa; UMEHHO
BHYTPEHHUE CBOMCTBA CHCTEM OIPENEISIIOT CTENEHb UX YCTOWYMBOCTH. Kimmaru-
YECKHUH TIIyM BIIMSET CAaMbIM HETIOCPEIACTBEHHBIM 00pa30M Ha JHMCIEPCUIO CTOKO-

BBIX XapaKTCPHUCTHK, HO HC OIIPCACIIACT UX YCTOﬁqHBOCTB.
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Pucynok 4.1 — Pacnpenenenue no treppuropun FOro-3anagHoit AQpuku 3HaueHu

MHTEHCUBHOCTH BHELIHETo 6enoro myma (G5 ).

78



4.1 OneHka HOPMBI CTOKa U KO3 UILIMEHTa BapUalluu

Ha pucynke 4.2 npuBefeHbl KapThl HOPMBI CJIOsI CTOKAa 4 1 k03 uiiueHTta

Bapuaruu s cienapus Commit Ha 20402069 rr.

Kak BUIHO M3 KapT CyIIECTBEHHOE M3MEHEHHE BOIHOCTH (HOPMbI /1) GymeT
IPOUCXOIUTH MPAKTHUECKU Ha Bcell Tepputopun FOro-3anaanon Adgpuxu. K 2070
rOJly OKUJIAETCSl YMEHBIIIEHUE HOPMbl MHOTOJIETHETO T'OJIOBOTO CTOKA B OacceifHax
pek Opanxesas, Jlumnono, Konuro u Ceneran. Ha 3anagnom noGepexbe cieayer
OKUJIATh yBEJIMYECHHE HOPMBI cToKa. CyliecTBeHHOEe M3MeHeHue Kodpduimenta
BapuaIuy MPOTHO3UPYETCs, B OCHOBHOM, B IOxHoit u [lenTpanbHoit Adpuke. 310
CO3/IA€T CYHIECTBEHHYIO YIpO3y JJISI HOPMAJIbHOM 3KCIUTyaTaldud THAPOTEXHHUYE-
CKHX COOpYKEHHUH, pacToIOKEHHBIX B OacceliHax pek Konro, JIummono u B BepX-

HeM TeueHuu p. Hurep.
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Pucynox 4.2 — [Iporano3ssie 3HaueHus HOpMBI (@) 1 Ko3duimenTa Bapuaiuu (0)

o cueHapuro Commit Ha nepuoa ot 2040 o 2069 rr.

Ha pucynkax 4.3 — 4.5 noka3aHbl KapTbl IPOTHO3HBIX HOPMBI CJIOSI CTOKA U
koahunrenTa Bapuanuu s ciieHapueB SRB1, SRA2 u SRA1B.

[TosmydeHsl cxoxue Mexay codoi u co cueHapueM Commit oneHku. B FOx-
HOM AdpHKe HOpMa CTOKAa YMEHBIIUTCS: IO CPAaBHEHHIO C COBPEMEHHOM KapTou
u3oiauHus 200 MM/TOJT CIIBUHETCS] Ha CEBEP, OCTABJISIS 32 COOOM peyHbie OacCeHbI
TaKUX KPYNHbIX pek kak Jlummnono, Opankeas. B 3anagnoit Adpuke 31a xe u3o-
JIMHUS OKaKETCs IpaBee oT OacceilHa BepxHero teuenus Hurepa u pexu Cenerai:
NOJIYIYCTBIHS U ITyCTBIHS 3aXBaTAT Oousiblue Tepputopuu. Pacnpenenenue koag-
(¢uureHTa BapualMK CBA3aHO C 3HAUCHUSIMU HOPMBbI: OOJbIIINE 3HAYEHUSI COOTBET-

CTBYIOT MEHBIIIUM 3HAUYCHUSIM KO03(PPUILIMEHTa U HA0OO0POT.
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Pucynok 4.3 — [Iporno3usie 3HaueHust HOpMBI (a) 1 ko3 duirenta Bapuauuu (0)

o cueHapuro SRB1 Ha nepuog ot 2040 o 2069 rr.
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Pucynox 4.4 — IIporao3nsie 3Ha4eHHUS] HOPMBI (@) 1 Ko durinenta Bapuaiuu (0)

no cueHaputo SRA2 na nepuon ot 2040 o 2069 rr.
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Pucynox 4.5 — IIporao3nsie 3Ha4eHHUSI HOPMBI (@) B Ko duiinenta Bapuaiuu (0)
o cueHapuro SRA1B na nepuog ot 2040 o 2069 rr.
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KapTsl IpOrHO3HBIX CTATUCTUYECKUX XAPAKTEPUCTUK PEYHOI'O CTOKA HA Iie-

puon ot 2040 mo 2069 rr. 110 pa3IuYHbIM KJIMMAaTHYECKUM CLEHAPHUSIM MPUBEICHbI

B [Ipunoxenun A.

4.2 IIporHo3 KpuTepusi yCTOMYUBOCTH [3

[Iporano3 xpurepuss yCTOMYUBOCTH OCYLIECTBIBIICA C NOMOIIBIO IOCTPOCH-

HOM 3aBUCUMOCTH KO3 (dUIIMEHTa aBTOKOPPEISIMU OT MOJIYJs CTOKa (PUCYHOK

4.6). KoapduuueHT xoppenasiuuy anmnpoKCUMUPYIOUIEH NPsIMOM JIMHUM C TOJIEM

touek paseH 0,56. [Ipu nporHo3ax JuHEKHHAs allpOKCUMAIUs C MEHBIINM YUCIOM

CTEIeHEen CBO6OI[BI IMO3BOJIICT IMOJYYUTh MCHBIICC 3HAYCHHUC CPCAHCKBAAPATHYIC-

CKoOM IOTPCITHOCTH M, KaK CJICACTBUC, MCHbIICC COOTHOIICHUC €€ K CPCAHCKBAI-

PAaTHYCCKOMY OTKIOHCHHIO, HCIKCJIIN aAlIIIPOKCUMaAIIUA HpOFHOCTH‘ICCKOﬁ 3aBUCH-

MOCTH TOJIMHOMOM C OOJIBILIMM YHCJIOM CTENEHEH CBOOOMBI MPHU MPOYUX PABHBIX

ycinoBusix [42].
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Pucynox 4.6 — 3aBucuMocTb KO3(PPUIIMEHTOB aBTOKOPPEISAIUU OT MOJYJIs CTOKA.

C y4eToM MPOTHO3HBIX 3HAYEHHH CIIOSl CTOKA, KO3 (dUIIMEeHTa CTOKA U, TO-

JYYEHHOTO IO 3aBUCUMOCTH, KO3(PPUIIMEHTAa aBTOKOPPEIALUUU ObUIA PACCUUTAHBI

IMPOTHO3HBIC 3HAUYCHUA KPpUTCPUA YCTOI;'I‘{I/IBOCTH Mo pacCMaTpuBaCMbIM KJIIMMATH-
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yeckuM cueHapusaMm. Ha pucynke 4.7 nmoka3zaHo pacnpeerneHue NpOrHO3HbIX 3Ha-
YEHUN KpUTEepUs yCTOMYUBOCTH 10 Tepputopun FOro-3anagnoit Adpuxu na 2070
rox no crueHapuro Commit (ocTanbHble KapThl npeactasiieHbl B [Ipunoxenun b).
[Tomyueno, uro B Oyaymem Bcst Tepputopus FOro-3anaanoit Adpuku Oyner Heyc-

TOMYMBA IO BTOPOMY MOMEHTY.
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Pucynok 4.7 — Pacnipeienenue nporHo3HbIX 3HAYEHUI KPUTEPUS yCTOMYUBOCTH

no repputopuu FOro-3anannoit Abpuku Ha 2070 roa no cuenaputro Commit.

4.3 BpIgBJIEHUE aHOMAJILHBIX 30H

[Tox aHOMaIbHBIMHM 30HAMH IMOHUMAJIUCH T€ PETHOHBI, B KOTOPBIX OTKJIOHE-
HUS CIICHapHBIX 3HAYEHUN OT (PAKTHUUECKHUX CTATUCTUUECKU 3HAUUMBI (pasziuyue
MPEBOCXOAUT TOTPEIIHOCTU OmpeneNeHrss (PaKTUYECKUX 3HAUYCHUM): NJIT HOPMBI
OTKJIOHEHHUA mnpeBbImatoT 15 %, a s koadpdunuenta Bapuanuu — 20 %. Ha pu-

cyHke 4.8 moka3aHo pacmnpe/esneHre noJo00HbIX 30H Mo cieHaputo Commit.
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Pucynok 4.8 — AHOMasnbHbIE pETMOHBI JUIsl HOPMBI CTOKA (@) U Ko puiueHTa Ba-

puaruu (0) o cuenaputo Commit va 2040-2069 rr.
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Kak BugHO Ha pucyHke 4.8 CylIeCTBEHHOTO M3MEHEHHUS BOJAHOCTH (HOPMBbI

h) ciemyer oxumaTh Ha Tepputopun LlentpansHoit n IOxHON Adpukn. Oxnma-
€TCsl CYyLIECTBEHHOE YMEHbIIIEHHE HOPMbI MHOTOJIETHETO T'OJIOBOTO CTOKA, YTO CY-
IIECTBEHHO MOXKET CKa3aThCsl Ha BOJOOOECIIEUEHHOCTH TOCYAapCTB, HAXOIAIINXCS
B 9TUX pailoHax. OJHOBPEMEHHO B 3TOM K€ peruoHe OyJeT HaOIIoAaThCs CyIIeCT-
BeHHOE (Oonee, uem Ha 20 %) yBenuueHune K03 HUIMEHTOB BapHaliK. ITO CO3/1a-
€T CYUIECTBEHHYIO YIpO3y JI1 HOPMAJIBHOM 3KCILTyaTallid THIPOTEXHUYECKHUX CO-
OpPYKEHHI.

Ilocneocmesus usmenenus kiumama no cyernapuro Commit

Ha pucynkax 4.9—4.11 (kapTbl ¢ aHOMaJIbHBIMH 30HAMH 10 HOPME CTOKa U
Ko3(ppULIMEHTY BapHualMy) MOKa3aHO paclpejesieHne naM0 M TUIOTUH ISl 1eied
BOJIONOTPEOIICHUS, BHIPAOOTKY PHEPTUU U UppUTALUU. [[1s1 THAPOTEXHUYECKMX CO-
OpPY’KEHUH Ba)KHBbI HE CTOJIbKO M3MEHEHHUSI HOPMbI CTOKA, CKOJIbKO M3MEHEHUS KO-
s umrenTa Bapuammm, KOTOPbIe XapaKTEPU3YIOT MEKTOJOBBIC KOJICOaHUS CTOKA.

Ha pucynke 4.9 Bugno, uro 41 % ruipoTeXHUYECKUX COOPYKEHHI pacmo-
JIO’)KEHO B OacceiiHax, B KOTOPBIX OKHUJAETCs yBeIUdYeHHe Kor(pduireHTa Bapua-
uu O6omnee yem Ha 20 %. B Oaccelinax, riae oKugaeTcsi yMEHbIICHHE KO PHUIIH-
€HTa BapualllM, PactoyiokeHo 59 % TuapoTeXHUYECKUX coopyskeHuid. Ha pucyn-
ke 4.10 cnenyromas curyauusi: 77 % — B OacceilHaXx ¢ yBETUYEHHBIM KO3(PPULIU-
eHToM Bapuauuu u 23 % — ¢ ymenbiieHHbiM. Ha pucynke 4.11: 79 % u 21 % co-
OTBETCTBEHHO.

[IporHo3upie THAPOMETEOPOIOTHUECKUE XAPAKTEPUCTUKUA PEUYHBIX Oacceii-

HOB lOro-3anagnoit Adpuku (crienapuii Commit) npecraBieHsl B Taduuie 4.1.
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Pucynox 4.9 — AHOMasnbHbIE peTHOHBI JUIsl HOPMBI CTOKA (@) U KoddpuimenTa Ba-
puanuu (0) o cuerHapuro Commit Ha 2040-2069 1T. ¢ HAHECEHHBIMH THAPOTEX-

HUYCCKHUMH COOPYIKCHUAMU, UCITOJIb3YCMbIMU JIJISA BOI{OHOTpe6J'IeHI/I$I.
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Pucynok 4.10 — AHoManbsHBIE PETUOHBI JJI1 HOPMBI CTOKA (a) 1 KodddunrenTta
Bapuanuu (0) no cueHapuro Commit Ha 2040-2069 rr. ¢ HaHECEHHBIMH TUPO-

OHCPIreTUYCCKUMHA 00BEKTaMH.
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Pucynox 4.11 — AHOMasbHBIE PETHOHBI AJI1 HOPMBI CTOKA (@) 1 KoadduireHTa
Bapuanuu (6) mo creHapuro Commit Ha 2040-2069 rT. ¢ HAaHECEHHBIMU THIPOTEX-

HUYCCKHUMH COOPYKCHUAMU, UCIIOJIb3YCMbBIMU JII HppUTALIUU.
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Tabnuma 4.1 — IIporHo3Hpie THAPOMETEOPOTIOTUYECKUE XaPAKTEPUCTUKH PEUHBIX

6acceitnoB lOro-3anagnoit Adpuku

Pexa P I B e (e s L e
MILO 254 | 444 | 6,71 | 0,96 | 4,33 — 147 —
TINKISSO 28,2 | 35,6 | 0,58 | 4,10 | 8,57 — 68,7 —
NIGER 26,9 | 138 | 15,3 [ 0,76 | 0,62 | 74,2 190 61,0
MILO 269 | 308 | 12,6 | 1,25 -385| — 110 —
NIANDAN 26,3 | 539 | 61,5 | 1,01 | -0,56 | 222 328 32,5
NIGER 27,6 | 601 | 244 | 1,77 | 4,55 — 537 —
SANKARANI 25,2 | 888 | 110 | 0,56 | 2,09 | 614 513 -19,8
IRANE 25,71 42,5 | 2,89 (093] 144 | 21,3 26,9 20,7
ALIBORI 234 253 | 21,2 [ 090 | 1,75 | 168 196 14,3
ALIBORI 23,3 251 | 21,1 [ 0,59 | 0,21 | 73,0 | 81,9 10,9
PENDJARI 17,6 | 490 | 49,8 | 1,28 | 4,07 — 626 —
OUEME 20,8 | 796 | 133 | 0,67 | 0,56 | 584 501 -16,6
OUEME 21,6 | 1775 | 334 10,56 | 1,19 | 1530 | 1266 -20,8
BAGOE 25,81 103 | 11,3 | 0,80 | 2,39 | 92,8 158 41,4
TANO 26,71 945 | 219 10,12 ] 0,12 | 326 244 -33,3
FALEME 28,2 | 440 | 8,79 | 2,49 | 2,14 | 189 1649 88,6
BAFING 27,21 529 | 25,6 | 1,231 0,45 | 185 613 69,9
SANKARANI 26,3 | 1161 | 68,2 | 0,97 | 0,21 | 344 883 61,1
SANKARANI 26,5 1170 | 61,3 | 1,80 | 3,42 — 1649 —
KOULOUNTOU | 28,2 | 122 | 0,65 | 3,30 | -2,66 | — 28,5 —
GAMBIA 28,6 | 960 | 4,47 | 4,31 ] 0,69 | 102 649 34,3
BLACK VOLTA | 27,6 | 874 | 2,61 | 092 | 0,37 | 13,6 | 285 52,1
COMOE 2741769 | 3,04 | 1,16 | 1,11 | 24,1 | 40,1 39,8
LERABA 27,21 198 | 9,00 | 1,24 | 0,74 | 65,5 142 53,7
COMOE 27,31 322 | 15,1 [ 0,55] 0,23 | 499 | 59,8 16,5
BLACK VOLTA | 28,0 | 441 | 9,80 | 0,95 ] 0,53 | 57,0 | 94,6 39,8
BLACK VOLTA | 27,6 | 1288 | 60,6 | 0,31 | 0,03 | 130 95,0 -36,4
DARGOL 16,4 | 44,3 | 2,20 | 0,65 | 0,16 | 8,15 9,23 11,7
MARADI 28,0 ] 185 | 7,35 10,471 0,83 | 26,5 | 32,1 17,5
DARGOL 17,3 | 128 | 8,12 [ 0,44 | 0,21 | 22,8 19,6 -16,6
GAROUOL 155 112 | 544 [ 0,72 | 1,65 | 343 | 42,7 19,7
SIRBA 13,6 | 537 | 31,2 | 0,68 | -0,15 | 102 77,4 -32,1
GOROUOL 17,1 | 719 | 29,1 [ 0,35 | 1,19 | 949 | 64,9 -46,3
TSANAGA 274 52,1 | 2,33 | 1,15 ] 4,31 — 66,6 —
BINI 26,6 | 109 | 32,0 | 0,10 | -0,36 | 41,9 | 59,1 29,1
VINA 2541945 | 22,8 [ 0,26 | -1,42 | 31,0 | 49,0 36,7
NDJEKE 26,8 | 325 | 128 | 0,11 |-0,40 | 169 63,0 -169,2
MAPE 26,1 | 275 | 83,7 | 0,15]-0,42 | 122 155 214
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[Tponomxenue Tadauisl 4.1

Peka f‘é’ h)fs“/pc ga“/pc Cvip | Csup | Q™10 | Q"1 OAA;
NOUN 274 | 412 156 | 0,13 | 0,10 | 239 181 -31,6
CROSS 27,9 | 636 | 248 | 0,34 | -0,73 | 461 952 51,6
MBERE 24,9 | 439 122 10,19 | 0,59 | 219 246 11,1
NYONG 27,0 | 791 335 [ 0,08 |-042 | 219 125 -74,6
KADEI 259 | 729 | 285 | 0,06 | 0,22 | 354 185 -91,6
LOM 25,3 | 728 228 | 0,10 | 0,57 | 323 307 -5.4
NYONG 28212072 | 953 | 0,11 | -0,03 | 1348 530 -154,3
KADEI 25,7 11613 | 621 | 0,07 | 0,17 | 798 389 -105,1
DJEREM 25,8 | 1167 | 277 | 0,20 | -0,05 | 488 672 27,5
MBAM 25,7 | 3233 | 1190 | 0,13 | -0,64 | 1589 983 -61,6
LOGONE 25,1 12493 | 922 | 0,27 | 0,28 | 2071 1618 -28,0
MKOMAZI 13,2 44,5 | 12,1 | 0,57 | 1,47 | 62,7 56,3 -11,4
KEISKAMMA 1291 41,9 | 4,86 | 0,51 | 1,12 | 19,7 17,0 -16,4
OLIFANTS 17,8 |1 52,2 | 1,75 | 1,37 | 3,83 — 36,7 100,0
KLIP 13,1 103 | 27,2 | 0,44 | 1,39 110 67,1 -63,4
INCOMATI 153 124 | 19,7 | 0,40 | 0,71 | 59,6 52,0 -14,5
DORING 19,1 | 186 | 24,9 | 0,21 | 0,35 | 49,0 31,2 -57,2
TUGELA 13,4 | 854 |282,3|0,27 | 0,27 | 630 333 -88.8
GROOT-VIS 13,6 | 352 | 11,4 | 0,49 | 0,60 | 34,4 34,2 -0,8
VAAL 13,5 | 810 147 | 0,45 | 1,10 | 542 334 -62,3
ODZI 2291 52,6 | 1,24 | 1,66 | 1,05 | 13,6 33,0 58.9
MUNYATI 234 | 56,4 | 1,15 | 2,45 | 2,65 | 27,6 35,2 21,6
ODZI 2291 52,6 | 1,24 | 1,66 | 1,05 | 13,6 33,0 58.9
ODZI 2291 52,6 | 1,24 | 1,66 | 1,05 | 13,6 33,0 58.9
MUNYATI 2341 56,4 | 1,15 | 2,45 | 2,65 | 27,6 35,2 21,6
SAVE 23,1 | 225 | 4,02 | 2,65 | 2,77 108 205 47,3
KILOMBERO 21,1 | 1124 | 179 | 0,60 | 0,69 | 667 1205 44,6
PANGANI 21,1 | 527 | 20,7 | 0,30 | 0,67 124 60,6 -103,8
RUVU 21,7 532 | 76,4 | 0,46 | 1,40 | 53,0 254 79,3
NYABARONGO | 25,0 | 690 | 273 | 0,05 |-0,12 | 316 125 -153,4
NYABARONGO | 24,8 | 1118 | 444 | 0,04 | 0,13 | 321 171 -87,1
KAGERA 24,8 |1 2309 | 918 | 0,05 | 0,32 | 516 427 -20,9
NIARI 28,9 | 1320 | 362 | 0,09 | -0,42 | 461 424 -8.,6
NYANGA 285 | 574 | 230 | 0,13 |-0,34 | 333 295 -12,7
NIARI 28,9 | 1320 | 362 | 0,09 | -0,42 | 461 424 -8,6
KOUILOU 28,8 14133 | 1106 | 0,12 | -0,08 | 1560 | 1350 -15,5
NIARI 28,7 | 1853 | 541 | 0,08 | -0,33 | 689 510 -35,0
OUHAM 24,6 | 1409 | 434 | 0,35 | 0,76 | 1279 1174 -8.,9
FOULAKARY 289 | 216 | 53,8 | 0,17 | -0,14 | 84,3 85,2 1,0
OUHAM 247 | 2744 | 826 | 0,16 | -0,34 | 1260 585 -115,5
LOBAYE 24,7 12092 | 721 | 0,07 | 0,27 | 964 565 -70,6
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[Tpomomxenue Tadauiis! 4.1

Peka f‘é’ h)fs“/pc 53“/"0 Cvip | Csup | Q™10 | Q"1 OAA;
MPOKO 245 | 677 | 214 | 0,22 | 0,44 | 431 303 -42.1
DJA 26,8 | 3549 | 1477 | 0,10 | 0,00 | 2022 815 -147.9
SEMLIKI 24,8 | 615 245 10,18 | 1,03 | 501 573 12,5
RUSIZI 25,2 | 748 163 | 0,29 | 0,75 | 402 526 23,5
MUREMBWE | 252 | 52,6 | 12,7 | 0,27 | -0,06 | 242 | 334 | 27,6
OUHAM 24,6 | 1409 | 434 | 0,35 | 0,76 | 1279 1174 -8.,9
FAFA 24,7 | 415 125 0,17 | -0,10 | 198 95 -109,6
OUHAM 24,7 | 2744 | 826 | 0,16 | -0,34 | 1260 585 -115,5
LOBAYE 24,7 12092 | 721 | 0,07 | 0,27 | 964 565 -70,6
MPOKO 24,5 | 677 214 10,22 | 0,44 | 431 320 -34.4
TOMI 24,5 | 140 | 40,7 | 0,24 | 0,01 | 76,2 815 90,7
MBOMOU 26,1 | 1936 | 566 | 0,18 | 0,03 | 944 503 -87,8
TANA 21,51 928 | 38,9 093 | 2,32 | 39,2 638 93,8

[Ipumeyanue — mpodepku B 0OECIIEUEHHBIX 3HAYCHUSIX PACXOJI0B BOJIBI IMOSBU-
JUCh M3-32 MCTOJB30BaHMS TaOnuisl [IupcoHa, BXOIOM B KOTOPYIO SIBISFOTCS
3HaueHUs K03 uImeHTa aCHMMETPUH OTIPEICIICHHOTO JTMaIa3oHa.

B pe3ynbTare moctpoeHus: KpuBbIX 00€CIIEYEHHOCTH MO CTAaTUCTUYECKUM MO-
MEHTaM /IS TEKYIIETo KJIuMaTa U Mo MPOTrHO3HBIM MOMEHTaM (110 KIIMMAaTHYEeCKO-
My creHaputo Commit) onpezeneHsl pakTUIECKOe M MPOrHO3HOE 3HAYEHHUE pac-
X0J10B BOJIbI 1 % oOecrieueHHOCTH JIsi HEeKOTOphIx OacceliHoB. KpuBbie obecrie-
YEHHOCTH Tpe/ICTaBjIeHsl Ha pucyHke 4.12. TTomydeno, uto, Hanpumep, Oy, is
pekn Black Volta cranumst Boromo (ctpana bypkuna daco) 6yzer 129 m’/c; wis
peka Niger cranmus Faranah (ctpana unes) 74,1 m’/c; wis pexa Oume CTaHIs
Bonon (crpana bernn) 1530 m°/c; wis peka Oume cranmust Bonon (ctpana Benw)
238,55 m’/c. Hanpumep st pexu Black Volta, mporsostoe oGecriedenHoe 3Hade-
HUE€ IpEBbIIIAET TeKymue Ha 32 %, 4TO MOXKET CKa3aThCs Ha HAJAECKHOCTH TUIPO-
TEXHUYECKUX COOPY>KEHUH, OMUPAIOIIMXCS TOJBKO Ha pacCUuMTaHHBIE, a HE MPO-

T'HO3HBIC, 0o0ecIeYeHHBIC 3HAUCHUS PacxoaoB BOJHLI.
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Pucynok 4.12 — Kpusbie obecnieuennoctu a — p. Black Volta — ct. Boromo (byp-
kuHa Paco), 6 — p. Niger — ct. Faranah (I'Bunea), ¢ — p. Oume — ct. Bonon (be-

HUH), 2 — p. Noun — cT. Bassoufam (Kamepyh), 0 — p. Njerem — ct. Mbakaou (Ka-

MEpYH).

JUis HarasiAHOCTH Ha pucyHke 4.13 mpencraBieH rpaduk cpaBHEHHs obecrie-
YEHHBIX MPOTHO3HBIX U (DAKTUYECKUX 3HAYEHUN PacXollOB BOJBI JJISi HEKOTOPBIX
BogocoopoB lOro-3anmagnoit Adpuku. Ha stoit rpaduke Buano, uro 53 % pek

HMEIOT OOJBIIINE IIPOIrHO3HBIC 3HAYCHMA.
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Pucynok 4.13 — I'padux cpaBHeHuUs1 00ecreueHHbIX 3HAUSHUI PACX0I0B BO-

ITBI.
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5 ONTUMM3ALIUSA PEXUMHOM TUJIPOJOIMYECKON CETU B
FOI'O-3ATIAJITHON A®PUKE

Poct pexxuMHOM THApOI0rudeckoi ceth AQpUKH IPOUCXOINI, B OCHOBHOM,
nociie konoHu3anus B 50—-60-x rogax mpounuioro CTOJIETUs, Kak MONBITKA MPEOa0-
JICHUS HSKOHOMMYECKON otTcramoctd cTtpad. [lmomanas BomocOoporB pek IOro-
BamazgHoi Adpuku K tory ot Caxapsl cocTaBiseT mpuMepHo 1 782229 kM — Ha
OJIMH CTOKOBOH MOCT mpuxoiutcst 15498 Thic. kM (IIpH YHCIIe CTAHIMI PaBHOM
115). Oto HamHOro OonblIe, YeM pekoMeHayeT BcemupHas Merteoponornyeckas
Opranmsarms [43] (BMO pexomensyer 1 Thic. KM® Ha OJIMH CTOKOBOII mocr). ITo-
Jdy4aeTcs, YTO CeTh IIOCTOB HaJ0 yBEIWYHUBaTh B 15 pa3, uTo HeuenecooOpa3Ho ¢
SKOHOMHUYECKON TOYKM 3pPEHUS U HE MOIATBEPXKAACTCS C TOYKH 3PEHUS CyLIECT-
BYIOIIMX HAyYHO OOOCHOBAaHHBIX KPUTEPHEB ONTHUMAIbHOW PEKUMHOM CETH, pa3-
pabotannbix B ObiBieM CCCP. DTu KpUTEpUU YUUTHIBAIOT HE TOJIBKO (DU3HKO-
reorpaguyeckue ycioBus (HOpMUPOBAHMS CTOKA, HO U TOYHOCTh €ro y4eTa, YTo
CBSA3aHO C OOIIMM PKOHOMHYECKUM pa3BuTueM ctpanbl [44]. ns crpan IOro-
3amagHoi AQpUKM BakKHbBI HU 0OILIME yMO3puTeNbHblE pekoMmeHpanuu BMO, a
KOHKPETHBIE YHCJIEHHbIE OLIEHKH ONTUMAJILHOM ceTH [45].

OnTtumanbsHoe uncio noctoB s KOro-3amannoi Adpuku HaX0AUIOCH IO
Meroauke, paspadoranHoil B I'TU Kapacesbim U. @. [46].

Metoauka ['TU mo3BosisieT onpeaenuth Takylo T'yCTOTY IMyHKTOB HaOMIO/e-
HUI, KoTopas Obl1a ObI TOCTATOYHOM ISl MOJIyYEHUsI HA/IEKHBIX, PEIPE3CHTATUB-
HBIX TUJPOJOTMYECKUX XapPaKTEPUCTUK U HE TpeOoBasia Obl HEONPAaBAAHHBIX MAaTe-
pHUAIBHBIX 3aTpar.

B kauecTBe UCXOIHBIX XapaKTEPUCTHUK NP 0OOCHOBAHUHU ONITUMAJIBHOM Ce-

TU IPUHUMAXOTCA:

a) CpefHsAsA HOpMa CTOKA JIJIsl TUAPOJIOIrMYECKOro paoHa Yop:
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Yo, :fElFiYOi» (5.1)

rae F = ZF —  IUIOMIAJb THIPOJIOTHYECKOTO paiioHa;
i=1

F; — 4JacTHble BOAOCOOPHI MU (PparMeHTHl KapThl MEXAY H30JIH-
HUSIMU CTOKAa B IPAHMIIAX THAPOJIIOTMYECKOTO paioHa;

0) cpenuuii rpaaueHT cToka grad Y:

‘ i+l Y‘F
F,_ [

1

gradY, = , (5.2)

rae/; — paccTosiHMe MEXIy LIEHTpaMu BOJIOCOOpa WM W3OJUHUSMH CTOKA B
HaMpaBJIEHUU €T0 TPaIMEHTAa, €CIH ONPEIEICHNS BEIyTCs 10 KapTe;
Y, — HOpMa CTOKa MO I-TOW U30JUHUY;
B) Kod(pbunmeHT Bapuanuu rogqoBoro ctoka C,;
) OpeiebHO Masas (pernpe3eHTaTuBHas ) IO b Bojiocoopa Fy;
1) HOPMHPOBaHHAS KOppEIUOHHass GyHKIUS ISl TOJIOBOTO cToka pek #(/), rae /
— paccTOsIHUE MEXIY LIEHTpaMu BOAOCOOPOB;
€) OTHOCHUTENIbHAS CITy4aiiHasi MOTPEITHOCTh OMPECIICHHsSI TOJ0BOTO CTOKA 1O TH/I-
POMETPUUYECKHUM JIAHHBIM G.

Jlnst Toro uToOB! ObUTa yuTeHa (pU3MYECcKass OCHOBA THAPOJIOTHUCCKUX IPO-
LIECCOB IMPU aHATUTUYECKOM MPEACTABICHUH MOJIEH 3JIEMEHTOB CTOKA, II0 METO/IU-
ke ['TU mpennonaraercss onpeaensTh UCXOAHBIC JaHHbIE HAa 0a3e THIPOJIOTHYE-
CKOro panoHupoBaHudA. ['maposiornueckoe paiOHUPOBAHME YCTAHABIMBAET OJHO-
POJHBIE PAalOHBI MO (PU3HKO-TeOTPAGUIESCKUM U THAPOJIOTHYCCKUM YCIIOBUSM, B
npenenax KOTOPhIX BO3MOYKHO MPAaBHIIBHOE 0000IIEHNE OCHOBHBIX XapaKTEPUCTHK
pekuMa U pacHpoCTpaHEHUE WX HA HEU3YUYEHHBbIE BOJHbBIE OOBEKTHI 1O METOIY

TUAPOJIIOTHICCKUX aHaAJIOTHUH.
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Meron I'TH npumenum k nomro croka. [Ipu Hanuumm manoro 4mcia psnoB
HAOJIIOICHUI 3a CTOKOM MO OaccelHy, AJisi KOTOPOro PAaCCUUTHIBAECTCS ONTHUMAIIb-
Has YUCJIEHHOCTD IMOCTOB, METOJT HE OyIeT paboTaTh.

Merton I'THY ocHOBaH Ha BBIUMCIEHUH TPEX KPUTEPUEB ONTUMAIBHOM YHC-
JIEHHOCTH TIOCTOB HaOmroneHuid. Kpurepuii penpe3eHTaTUBHOCTH Fienp — MIEPBOE U
o0s13aTebHOE yCIoBHE Ui pa3Mmerienus cetd. Ero cobmonenue (T. €. mpu MeHb-
LIEM €ro 3HAYCHUHM OTHOCHUTEJIBHO ONTHMAJIBHOM IUIOLIAAU, NMPUXOLALIECHCS Ha
OJIMH CTOKOBOMW MOCT) JA€T BO3MOYKHOCTh IMOJYYUTh 30HAJbHBIE XapaKTEPUCTUKHU
CTOKa. ['paiueHTHBIN KpUTEpUN XapaKTepU3yeT HaJAeKHOCTh MH(OPMALIUU O TPO-
CTPAHCTBEHHBIX U3MEHEHUSAX HOPMbI CTOKA. OH CIIYXUT JUIsl TOTO, YTOOBI BHISIBUTh
HaOJIOACHUSMHU Ha CTAHLMSIX U3MEHEHHs HOPMBI CTOKA. BepxHuil mpeaen onrtu-
MaJbHOM TUIOIIAJN BOJAOCOOpa BhIpaKaeT KOPPEISAUOHHBIN KpuTepuii. [Ipessiiie-

HHC 5TOT'0 KPUTCPHUA IIPUBOJUT K IIOTCPC KOPPCIAALUU CTOKA MCIKIY OacceliHaMH.

I'panuenTHBIN KpUTEPHL
HN3MeHeHue HOPMBI CTOKA, OIIPCACIICHHOC VI ICHTPOB ABYX 6aCC€ﬁHOB,

JOJIKHO MPEBBIIATH B 2 paza CPpeAHEKBAIPATUUECKYIO TOTPEUTHOCTh pacyeTa 3To-
IO U3MEHEHUS, ONPEAEISIEMYIO IO JAHHBIM U3MEPEHUS Ha JBYX CMEKHBIX OIIOp-

HBIX IIOCTax:

AY())=lgradY >26,, =2/2 5,7, (5.3)

p)

rne 6, =C,/~-/N  — TOTpemHoCTh ONPE/ICIICHUS HOPMBI CTOKA;
N —  YHCJO JeT HAOJIIOICHUI;
Yep — CpeaHsis Ha y4acTKe paJnycoM / HopMma CTOKa.

Paccrosinue Mexay 1ieHTpaMu 6acCceitHOB, 3aMbIKAEMBIMU OTIOPHBIMH T10-

CTaMH, JOJDKHO OTBCYATh HCPABCHCTBY

2.826,

rpax > m cp - (54)
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JInst onpeieneHrst paCyeTHOM IUIOIIAN, TPUXOASIIEHCS Ha OAUH CTOKOBOU

IMOCT, UCITIOJIB3YIOTCA OMITNPUICCKUC COOTHOIIICHUA:

L=2J/F, 1=05L, (5.5)
rae L —  JIMHA peKwu;
F — mnomans Oacceiina;
[ — paccrosiHHE MEXIy LIEHTpamMu OacCelHOB.

[Tonygaetcs hopmyna uisi pacueTa TpPaJueHTHOTO KPUTEPHUs, KOTOPHIN BbI-
pakaeT MUHUMAJBHBIM pazMep BoAocOOpa, MPU KOTOPOM HAOMIOACHUSIMU Ha
OMOPHBIX MOCTaX BBISBIAIOTCA U3MEHEHHSI HOPMBI CTOKa, O0YCJIOBJICHHBIE Feorpa-
(buyeckol 30HATLHOCTHIO WM BBHICOTHOU MOSICHOCTHIO KIMMATHYECKUX (haKTOPOB
(HampuMep, B TOPHBIX pallOHaX CE€Th MOCTOB JI0JKHA OBITH T'YIIE, TaK KaK IPagueHT
CTOKa OO0JIbIIIE 110 CPABHEHUIO C PABHUHHON MECTHOCTBIO), & TAKXKE YPOBHEM pa3-

BUTHS THAPOMETPHUUIECKOr0o 00opymoBaHus (Gy) [46]:

(5.6)

Wtak, nyist pacueta TpaMeHTHOTO KpUTEpHs TPeOYIOTCsS OCPEAHEHHBIE AJIs
pailoHa XapaKTEpUCTUKU: CPEIAHsSI HOpMA CTOKA U T'PAaJUEHT CTOKA. JTU XapaKTe-
PUCTHKHU HAXOJUJIUCH C MOMOLIBI0 KOMIIBIOTEPHOI'O IPUIIOKEHUS Surfer.

ANroput™ pacyeTa rokasaH Ha pucyHke S.1.

['paguieHt B mporpaMMHOM makere Surfer 7.0 paccUUTBHIBAETCS MO CIEAYIO-

meMy ypaBHenuto [47]:

2

2
0z 0z
gl=.| | + — 5.7
g (axj o) (5.7)

rae 0z/0x, 0z/0y — mpupalleHue BeTUYUHBI, 1711 KOTOPOU BBIUUCIISICTCS TPAJIUCHT,

10 KOOpAHATAM X U Y COOTBETCTBCHHO.
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| Co3partse grid-daiin | | Cospnatp grid-gaiin ‘

| |

‘ Mesnto Surfer > Grid | | Mesnto Surfer > Grid ‘
| Grid > Calculs | | Menio Surfer > Data |

l l

Differential and Integral Blank grid file
Operator

l

| Gradient Operator | | Cosmate ASCII*Dat-baiin |
| l

‘ Mento Surfer > Data | | Mewnto Surfer > Data |
l l

‘ Statistic > mean ‘ | Statistic > mean ‘

Pucynox 5.1 — Anroput™m onpeneneHus TpagueHTa cToka B Surfer (a), anroputM nmoctpoeHus grid-haiina ais MOAyJsl CTOKa B

Surfer (0).



B cBoro oucpcab USMCHCHUS BCIIMYHUHBI Z 110 KOOpAWHATAM BBIYHUCIIAIOTCA

10 CIEAYIOIIUM (opMyIam:

dz _Zp =2y (5.8)
dx 2Ax ‘
dz _Zy—Zs (5.9)
dy 20y

rae Zg, Zw, Zy, Zs — AHTEpIIONUpoBaHHble (MeTo oM Kpurunra) 3HaueHUsT MEX-
Ny W3BECTHBIMM BellnuuHamu Z u Oepytes u3 Grid daiina,
KOTOPBIM MOXHO HHTEPIIPETUPOBATH, KAK CETKY, COCTOs-

Y10 U3 STYCEK:

Z Ny
[ ]
Zyw Iy Zng
[ [ ] [ ]
Zyw Ly % Zp Zg, (5.10)
[ ] [ ] [ ] [ ]
Zsw Zs Zsg
[ [ ] [ ]
Zss
([ ]

Takum 00pa3om, rpaIueHT pacCUUTHIBAETCA MO (HOpMYyJIE:

2 2
zZ, -7 Zy—Z
2] = EZAXW + NszS . (5.11)

[To paccumTaHHBIM 3HAYCHUSM OBLTa TIOCTPOEHA KapTa, MPECTaBICHHAS
Ha pucyHke 5.2. BugHo, uyTo rpagueHT B 3amanHoit Adpuke ropasno Oomblie,
yem B HOxHOM, M3-3a 3TOrO MOJy4aeTcs 3aBBIIICHHOE CPEHEe 3HAUCHUE s

BCEU TEPPUTOPHH, YTO CKA3AJIOCh HA ONPEACIICHUH IPATUEHTHOIO KpUTEepus (CM.
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tabnuiyy 5.1). Taxxke Obul paccuumTaH TPAAMEHTHBIM KPUTEPHIl OTACIBHO TS

3anaaHoit u FOxxHoM Adpuku, pe3yJbTaThl IPeACTaBIeHbI B Ta0auIe 5.1.
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Pucynok 5.2 — I'pagueHT cToka.

Tabnuma 5.1 — PacueT rpaiueHTHOTO KpUTEPHS

3.75
3.5
3.25

2.75
2.5
2.25

1.75
1.5
1.25

0.75
0.5
0.25

Teppuropus

Gy

2
Y., 1/c kM

grad Y, (1/c km”)/kM’

2
Frpan, KM

IOro-3anagnas

Adpuxka

0,044

7,50

0,108

65

IOxHas Adpuka

0,097

4,63

0,0085

4823

3anmagnas Adpuka

0,041

17,1

0,07

804

Koppenayuonnwiii kpumepuii

IIpu pacuerax CTOKa MIMPOKO HCHOJIB3YETCA METOH THUAPOIOTHYECKON

aHaJIOTMH, KOoTrda PCKUM BOAHOI'O O6’I)CKT3., OJIA KOTOPOTO HCT JaHHBIX CUCTCMA-
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TUYECKUX HAOIIOJEHUH 332 CTOKOM BOJIbI, U3YYaEeTCsl C OMOIIBIO PEKH-aHAJIOra.
OT0 crnpaBeUIMBO JUIsl HECUIIBHO YAAJIEHHBIX APYT OT JApYyra peuHbIX OacceiHoB,
XapaKTepU3YyIOLIUXCA CXOAHBIMU THAPOMETEOPOJIOTMYECKUMHU U THAPOrE0JIOTU-
YEeCKUMHU YCIOBUSMHU (OPMUPOBaHUSI CTOKA. [IpeBbllieHne KOpPPEIsSUOHHOTIO
KpUTEpUs IPUBOIUT K MOTEPE KOPPETSALUHU CTOKA MEX ]y OacceiiHamMH.

BriBon HEpaBeHCTBA I KOPPEIALMOHHOIO KPUTEPHUS OCHOBBIBAETCS HA
JOTUYECKUX OOOCHOBaHUSX MOTPELIHOCTH M3MEPEHUN M WHTEPIIONALNU, a TaK
K€ Ha HEKOTOPBIX SMIIMPUYECKUX ypaBHEHUX [46]. B utore npemiaraercs cie-

OYIOIINN BUJ KPUTEPUATIBHOTO HEPABEHCTBA:

w0 < 3 (5.12)

rne a=1/Ly;
L, — paguyc KOppeslslHMH — pPacCTOSHHE, IIPH KOTOPOM KOPPEIALUOHHAS
bynkuusa r(/) mepexoaut yepes HyJIb.

Panunyc koppensiuuu ctoka Ly HaXOQuiCs MyTeM allpoOKCUMAaIUd Koppe-
JSUUMOHHBIX (YHKUUN psiioB cToka. KoopauHAaThl KOPpPEISIUOHHON (DYHKIIMM:
1o ocu X — paccTosiHUE MEXAY IIEHTPaMHu BOJIOCOOPOB MOCTOB, MO OCH Y — KO-
3 PUIMEHT KOPPENSIUU MKy psAlaMi HAOIIOICHUM 32 CTOKOM TeX ke pek. C
IEJbI0 aBTOMATU3AIMUA PACYETOB, PACCTOSHUS OT OJHOTO IIEHTpa KO BCEM JIPY-
MM [IEHTpaM BOJIOCOOPOB BBIYUCISIOTCS MO TeorpaduyecKuM KOOpJIUHATAM C

nomoIbio TeopeMsl [Tudaropa. O6muit Bua pacuetTHol HopMysibl UMEET BU/L;

Ly = ((long! - long2) A)> + (larl - lar2)B)? , (5.13)

rae longl u long2 — KOOpAMHATHI JOJITOTHI ABYX KaKUX-TUOO LEHTPOB BOAOCOO-
POB;

latl u lat2 — KOOPAUHATHI MHUPOTHI TEX K€ IEHTPOB;
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A — w3MeHsAmUACA KO3()PHUIHEHT TO IMHPOTEe, MOKa3bl-
BAIOIIMIA KOJMYECTBO KUIOMETPOB B MUHYTE (KM/MHUH);

B — nocTtosiHHBIN KOA(D(UIIUEHT MO JOJITOTE, PaBHBIM JJIs
ucrnosibzyemoro macmrada (1:4 000 000) 1,867 km/MuH.

YtoObI n30exKaTh OTPULIATEIIBHBIX 3HAYCHUM TIPU anMpPOKCUMAIIMHN KOoppe-
JISIUMOHHON (PYHKIIMH KCTIOHEHITUATIBLHON KPUBOM, TaHHBIE OBLIIM YCPEAHEHBI Ha
untepBasie mo AL = 100 kM. Takum oOpa3zoM, mojiydeHa anmpoOKCUMUPYIOIIAs
AKCMOHEHIMAJbHASl KpUBasi MO CPEAHUM 3HAYEHUSIM KOI(P(HUIIMEHTOB MapHOU
KOPPEISLUU JUTSl KaXA0W Irpajlalliid PacCTOSIHUIMA.

B pa6ore U. ®@. Kapacea [46] orMedeHO, 9TO ISl OJIM3KO PACIOIOKCH-
HbIX 0acceHOB PEK OJHOr0 THUIAPOJOTHYECKOTO pailoHa KOppeisiruoHHas
GYHKIUS MOXET OBITh aNMpPOKCUMHUPOBAHA JIMHEHMHOW 3aBUCUMOCTHIO. Takum
o0pa3oM, MOXHO TIOJYYHTh JBa BapHaHTA 3HAYCHUW pajuyca KOPPEIsSlud |
paccuuTaTh MO0 HUM KOPPENSIIMOHHBIE KpUTEpUU. Pe3ynbTaThl npe/icTaBiICHBI B
tabmurie 5.2.

Ha pucynkax 5.3, 5.4 noka3zaHbl BapyuaHThl alpPOKCUMAILIMU KOPPEIISIIU-
OHHOU (YHKIIUH.

B [Ipunoxxennu B nmokaszan parMeHT KOppEISIIIMOHHON MaTPHIIBI.

Tabnuua 5.2 — Pacuet KOppeNnsiMOHHOTO KpUTEPHs

Teppuropus oo | Lo,kMm | a,km | Cv Fop

IIpY JIMHENHOM alllpPOKCUMALIMU

IOro-3anannas Adpuka | 0,044 | 4102 0,00024 | 0,47 | 1292

IIpH aIlllIpOKCUMaAIIH BKCHOHGHHI/IaJII)HOf/JI 3aBUCUMOCTBIO

IOro-3anannas Agpuka | 0,044 | 2300 |0,00043 | 0,47 |406
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Pucynok 5.3 — KoppensuuonHast GyHKIUS ¢ TUHEHHOM 3aBUCUMOCTBIO.
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Pucynok 5.4 — Koppensitinonnast yHKITUS ¢ IKCIIOHEHITUATbHON 3aBUCUMOCTBIO.




Penpeszenmamuenuiii kpumepuii

[Tnomanes, npuxoasmascs Ha OAUH CTOKOBBIA TMOCT, HE JOJKHA OBITh
OueHb MaJjiol, WHade WHdopMaIlus, mojlydyaeMas ¢ Hero, OyJeT OTpakaTh He
o0111e 30HaJIbHbIE 3aKOHOMEPHOCTH CTOKAa, & MECTHbIE OCOOEHHOCTH, T. €. HE
Oynet penpe3eHTaTuBHON. CleoBaTellbHO, 0€3 COOMIOACHUSI KpUTEpHUsl pernpe-
3€HTaTUBHOCTHU [eyp, HENB3S MOJIyYUTh 30HAIBHBIE XapaKTEPUCTUKU CTOKA. 30-
HaJlbHasg HOpPMa CTOKa HE 3aBHCHUT OT pa3Mmepa OacceiiHa, ecliid ero IJIoumaib
OosbIIe Fyenp.

J71 HaX0XACHUS PENPE3CHTaTUBHOTO KPUTEPHUS CTPOMIIUCH TpaduKu 3a-
BUCHUMOCTH MOAYJIS CTOKA OT IUIomiaau Bogocoopa (g = f(F) — peayKIMOHHbIE
kpuBble). Ha rpadukax (pucyHok 5.5) MOKHO Ha0JII0AaTh U3MEHEHUS MOYJIS
CTOKa ¢ YBEIMYEHUEM IUIOIaan Bogocoopa. B 30He o1 0 10 Fep MOTYIIb CTOKA
MO>KET YBEJTUYMBATHCS WM YMEHbBIIATHCS C POCTOM ILIOMIAIU BOAOCOOpA PEKH.
XapakTep ero u3MEeHEHUs! ONPEAEIAETCSI MECTHBIMH YCIOBUSIMH (DOPMHUPOBAHUS
CTOKA. 3HAYEHUE Fenp 3aBUCHT B OCHOBHOM OT IIyOUHBI 3aJIETaHMs OJ3EMHBIX
BOJ: 4eM OJIMKe K TOBEPXHOCTH MOJ3EMHBIE BOJIbL, TEM 3HAUEHHE [ ey, OyAET
MEHbIIIE, TOCKOJIbKY TEM CKOpEE peKa CMOXKET IPEHUPOBAThH BCE MUTAIOIIUE €€

BOJOHOCHBIC I'OPU30HTHI.
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Pucynok 5.5 — PenykunoHnHast 3aBUCUMOCTb.
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PengykunonHnas 3aBucUMOCTb cTporiiachk 1o 141 cranuusim, pacroaoxeH-
HBIM Ha Tepputopuu FOro-3anannoit Adpuku. Mcnoib3oBanuch CTaHIMH, KO-
TOPBIE UMEIOT MPOAOJIKUTEIbHBIE PSAJIbI 0€3 TPOIYCKOB U Pa3nyHbIE TUIOIIAIN
BOJIOCOOPOB, BKJIIOYAst a30HAIbHEIE.

ITo nanneim K. I1. BockpeceHnckoro, s J€CHOW 30HBI a3UaTCKOM TeppHu-
topuu Ob1BIIET0 CCCP Fierp = 500 KMZ, a st crernuoit — 1500 km® [48].

PenpesentatuBHas mionaas Onpeaesiach Mo CrienuaibHo pa3padoTaH-
HOM METOAMKE, B OCHOBE KOTOPOW JIEXKUT KPUTEPUU OLIEHKH OJHOPOJIHOCTH
Crorogenta u/unu ®@umepa. CooTBeTCTBYIOUIME 3HAUCHUS psiAa (Tuioniaab BoO-
nocbopa F 1 MOIyJib CTOKA ¢) PAaH>KUPOBAIMCH MO BO3PACTAHUIO TUIOIIAIU, U
3HAYCHUS ¢ TPEACTABISUIMCH KaK Obl B «XPOHOJIOTHYECKOMY TMOPSIKE; TaKUM
00pa3zoMm, CTaJio BO3MOXHBIM ITPUMEHEHUE KpUTEepUsi 0MTHOPOAHOCTH CThIOJIEHTA
u/unu duiiepa.

OnHOpOIHOCTH MpoBepsIach Ha 5 % ypoOBHE 3HAYUMOCTHU. TaKoil ypOBEHb
3HAYMMOCTH HWHTEPIPETUPYETCS CIEAYIOUMM 00pa3oM: «BO3MOXHA 3HAYH-
MOCTb. ECTh HEKOTOpbIE COMHEHHUS B UCTUHHOCTH HYJIEBOMl runote3b» [37]. B
pe3yibTaTe BBIYMCICHUS (OINpEACNICHNs) PElPE3eHTaTUBHON TUIOMIAN TOTyde-
HO, 4TO psiabl ogHOpoaHKI 10 Dumepy u no Ctyaenty 1o Ni/N, = 11/130 u no-
cine Ni/N, = 133/09, rae Ny u N, noka3bIBalOT JIeJIEHUE psijia C COOTBETCTBYIO-
IHMH TPOIOJKUTENBHOCTAMU. TakuM 06pasoM, ompeseeHo, uto 650 km” siB-
JsieTcsl penpe3eHTaTuBHbIN mnomanb st lOro-3anagnoit Adpuxu. Mexmy
spaueHmsIME 650 1 40 000 kM (TTOIM30HATBHBIC GACCEHHBI) BIMSIOT 30HAIBHbIC
dakTopbl Ha GOpPMUPOBAHUS CTOKA. BbUIM TakXke ompenesieHbl elle 3HauYeHUs,
npu KoTopblx Kputepuil CthrogeHTa U duiiepa Oosbllle KPUTHUYECKUX 3Haye-
Huii: N\/N, =~ 34/107, 67/74, 123/18, u cooTBeTcTBYyIOIIME TUTomanu F ~1585,
2000, 5540 u 28900 KMZ, HO JJaHHBIC YHCJICHHBIC 3HAYEHUSI KPUTECPUEB MEHBIIIE,
YeM JJIsl pACCMOTPEHHBIX BbIIIE TIIOMIAICH.

OnmumanvHoe 4ucio nocmos

OnTumanbHas WIOWAAb Fyy,, TPUXOIAIIASICS HA OOUH PEKUMHBIN IOCT,

JOJDKHA HaXOJUTCA B A1UAIIa30HC
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Froenp < Frpan < Fomr < Fop. (5.14)
Ecnu 1aHHOE COOTHOLIEHUE MEXKAY KPUTEPUSAMHU HApYILIEHO, TO MO METO-

ny I'TU pekoMeHmyeTcst HICIOJIb30BATh CIIEIYIOIINE COOTHOIIEHUS [46]:

IPU Fpenp < Fop < Frpay IPHHAMACTCA Fieop < Fonr < Flrpan;
IPH Flop, Frpan < Fpenp HA3HAYAEM Flpenp < Flopr. (5.15)
OO6mIee 9nCIO PEKUMHBIX CTOKOBBIX IMTOCTOB B PEYHOM OacceiHe Iiora-

net0 F onpenensercs Gopmysioin
Nowr = F/ Fop. (5.16)
Hapymienne npruBeneHHOMN BBINIE 1IEMTOYKH HEPABEHCTB MPUBOJIUT K TOMY,
YTO CETh MOCTOB HE Oy/IeT ONTUMAIBHOM MPHU 3aJ]AHHOM YPOBHE MOTPEIIHOCTH
oo. IIpn ero napymennu (HO Ipu COONIOICHUN HEPABEHCTBA Fyenp < Floyr) TMOO
BBIYHCIICHUE HOPMBI CTOKA, MO0 MHTEPHONSAIHS OyAyT MPOBOIUTHCA C OOJb-
muMH norpemHocTaMu. Korna Fyop < Frpay, TO LENECOOOPAa3HO MCXOAWUTH U3

IPalMEHTHOTO KPUTEPHS [ip,;, HO TOTJA OIIMOKA KOPPEISALHMUA MOXKET IPEBbI-

CUTb MOTPEIIHOCTh U3MepeHus [49].

Tabnuna 5.3 — Pe3ynbTupyromnias Tadbiuia no KpUTEPUsIM ONTUMU3ALNT

PenpesentaruBubliii | Koppensiiponnsiii | ['pagueHTHBIN
Teppuropus KpUTEpUI KpUTEpun KpUTEPUHI
F perps KM2 F KOp» KM2 F, rpans KMZ
IOro-3anagnas
650 406 65

Adpuxka
FOxnas Adpuxa 2500 5626 4823
3anagHas Adpuka 1680 846 804
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[Tomydeno, uto nmns HOro-3amamnoit Adpuku TpagUeHTHBIN KpUTEpUit
MEHbIIIE KOPPEIAIMOHHOTO KpUTEpUs U 00a MEHbIIIE PENPE3CHTATUBHOTO KPH-
TepHsl, 3HAYUT, ONTUMANIbHAs TUIOLIAAb HA3HAYAETCS U3 YCIOBHS, YTO PENpPE3CH-
TQTUBHBIA KPUTEPUM JOJKEH OBITh MEHBIIE ONTUMAJIbHOW IUIOMIAJIH:
F,.. =650 KM

B Tabnune 5.4 moka3aHbl BapHaHTHI OOIIEr0 YKCia MOCTOB C YYETOM IIO-
JYYEHHBIX KPUTEpUEB M MAKCHUMAJIbHO BO3MOXXHOW 30HaNbHOM Iuiomanu. Ca-
MBI ONTUMAJBHBIN pe3yabTaT — 3T0 387 moctoB s FOro-3anagHoit Agpuku.
[Tono6ubie Tabmuubl oTaenbHO s KOxHO#M u 3anagHoit Adpuku npeacrasie-
HbI B [Iprinoxennn I

B Tabnuue 5.5 nokazaHbl MPOTHO3HBIE 3HAYEHUSI TPAIUEHTHOTO KpUTEPUS
¥ ONTUMATBHOU TuTomIaau (mo cuenaputo Commit) Mpu MOCTOSHHBIX 3HAYCHUSX
KOPPEISLUOHHOTO U PENpPe3eHTaTUBHOIO KpUTepueB. BapuanTel 001ero yucia
IIOCTOB C Y4YE€TOM IIOJYYEHHBIX KPUTEPHUEB IO KIMMATUYECKOMY CLIEHAPUIO
Commit moka3zansl B [Ipunoxenun I

CpaBHeHHE HEOOXOJUMOTO ONTUMAIBHOTO YHCIIA TOCTOB C ONTUMAJIbHBIM
YHCIIOM, COOTBETCTBYIOIIMM TEKYIIEMY KIMMAaTy, YKa3bIBa€T, YTO BO3MOXKHOE
MOTETUICHUE MO3BOJIUT Pa3psAIUTh CeTh MocToB npumMepHo Ha 10-30 %, Ocoben-
HO 310 Kacaercsa FOAP, B koTopoil B HacTosiIee BpeMs peabHasl CeTh CylIECT-

BEHHO TUIOTHEE, YeM TpeOyeTcs M0 KPUTEPHSIM.
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Tabmuua 5.4 — OnTumanbHas WIOHIAAb U ONTUMATIbHOE YKcio nocToB A FOro-3anannoit Adpuku

N/ N/ N/ N/ N/ N/ N/
Peka Crannus F(km®) | Four | Fomr | Four Fonr Fonr Fonr Fonr
2000 | 5000 | 10000 | 20000 | 30000 | 40000 | 50000
MILO KONSANKORO 1000 1 0 0 0 0 0 0
TINKISSO DABOLA 1260 1 0 0 0 0 0 0
NIGER FARANAH 3180 2 1 0 0 0 0 0
MILO KANKAN 9620 5 2 1 0 0 0 0
NIANDAN BARO 12770 6 3 1 1 0 0 0
NIGER KOUROUSSA 18000 9 4 2 1 1 0 0
SANKARANI MANDIANA 21900 11 4 2 1 1 1 0
IRANE KOUTAKOUKROU 1250 1 0 0 0 0 0 0
ROUTE KANDI-
ALIBORI BANIKOARA AMONT 8170 4 2 1 0 0 0 0
ROUTE KANDI-
ALIBORI BANIKOARA AVAL 8170 4 2 1 0 0 0 0
PENDJARI PORGA 22280 11 4 2 1 1 1 0
OUEME PONT DE SAVE 23600 12 5 2 1 1 1 0
OUEME BONOU 46990 23 9 5 2 2 1 1
BAGOE TOMBOUGOU 1 2580 1 1 0 0 0 0 0
TANO ALANDA 15800 8 3 2 1 1 0 0
FALEME GOURBASSY 15000 8 3 2 1 1 0 0
BAFING (TRIB. ATUI DAKA SAYDOU 15500 8 3 2 1 1 0 0
SANKARANI SELINGUE 34200 17 7 3 2 1 1 1
SANKARANI GOUALA 35300 18 7 4 2 1 1 1
KOULOUNTOU GUE DU P.N.N.K. 5350 3 1 1 0 0 0 0
GAMBIA GOULOUMBOU 42000 21 8 4 2 1 1 1
BLACK VOLTA BANZO 2816 1 1 0 0 0 0 0
COMOE DIARABAKOKO 2350 1 0 0 0 0 0 0
LERABA YENDERE 5930 3 1 1 0 0 0 0
COMOE FOLONZO 9480 5 2 1 0 0 0 0
BLACK VOLTA NWOKUY 14800 7 3 1 1 0 0 0




[Tponomxenue Tadbausl 5.4

el

N/ N/ N/ N/ N/ N/ N/

Pexa Cranuus F(km®) | Fomr | Fomr | Fonr Fonr Fonr Fonr Fonr

2000 | 5000 | 10000 | 20000 | 30000 | 40000 | 50000
BLACK VOLTA BOROMO 37140 19 7 4 2 1 1 1
COMOE DIARABAKOKO 2350 1 0 0 0 0 0 0
BLACK VOLTA BOROMO 37140 19 7 4 2 1 1 1
DARGOL TERA 2750 1 1 0 0 0 0 0
MARADI MADAROUNFA 5400 3 1 1 0 0 0 0
DARGOL KAKASSI 6940 3 1 1 0 0 0 0
GAROUOL DOLBEL 7500 4 2 1 0 0 0 0
SIRBA GARBE-KOUROU 38750 19 8 4 2 1 1 1
GOROUOL ALCONGUI 44900 22 9 4 2 1 1 1
TSANAGA BOGO 1535 1 0 0 0 0 0 0
BINI BEREM 1585 1 0 0 0 0 0 0
VINA LAHORE 1690 1 0 0 0 0 0 0
NDJEKE NGONGON 3720 2 1 0 0 0 0 0
MAPE MAGBA 4020 2 1 0 0 0 0 0
NOUN BAFOUSSAM 4700 2 1 0 0 0 0 0
DJA SOMALOMO 5150 3 1 | 0 0 0 0
NYONG AYOS 5300 3 1 1 0 0 0 0
CROSS MAMFE 6810 3 1 1 0 0 0 0
MBERE MBERE 7430 4 1 1 0 0 0 0
NYONG AKONOLINGA 8350 4 2 1 0 0 0 0
KADEI BATOURI 8970 4 2 1 0 0 0 0
LOM BETARE-OYA 11100 6 2 1 1 0 0 0
NYONG KAYA 19985 10 4 2 1 1 0 0
NTEM NGOAZIK 18100 9 4 2 1 1 0 0
NYONG OLAMA 18510 9 4 2 1 1 0 0
KADEI PANA 20370 10 4 2 1 1 1 0
DJEREM MBAKAOU 20390 10 4 2 1 1 1 0
MBAM GOURA 42300 21 8 4 2 1 1 1
LOGONE MOUNDOU 33970 17 7 3 2 1 1 1
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[Tponomxenue Tadbausl 5.4

N/ N/ N/ N/ N/ N/ N/
Pexa Cranuus F(km®) | Fomr | Fomr | Fonr Fonr Fonr Fonr Fonr
2000 | 5000 | 10000 | 20000 | 30000 | 40000 | 50000
KABIA PONT CAROL 2072 1 0 0 0 0 0 0
MATLABAS HAARLEM EAST 1054 1 0 0 0 0 0 0
MOOIRIVIER (TRIB.
TUGELA) DOORNKLOOF 1546 1 0 0 0 0 0 0
MKOMAZI LOT93.1821 CAMDEN 1744 1 0 0 0 0 0 0
KEISKAMMA FARM 7 2530 1 1 0 0 0 0 0
OLIFANTS WOLWEKRANS 3256 2 1 0 0 0 0 0
KLIP DELANGESDRIFT 4152 2 1 0 0 0 0 0
INCOMATI HOOGGENOEG 5540 3 1 1 0 0 0 0
DORING ELANDS DRIFT 6895 3 1 1 0 0 0 0
TUGELA MANDINI 28920 14 6 3 1 1 1 1
MATOLEMA'S
GROOT-VIS LOCATION OUTSPAN 29745 15 6 3 1 1 1 1
ORANGE ALIWAL NOORD 37070 19 7 4 2 1 1 1
ELANDSFONTEIN
VAAL ENGELBRECHTSDRIFT 38564 19 8 4 2 1 1 1
ODZI ODZI BRIDGE 2498 1 0 0 0 0 0 0
MUNYATI DYKE G/W 2662 1 1 0 0 0 0 0
ODZI ODZI BRIDGE 2498 1 0 0 0 0 0 0
MUNYATI DYKE G/W 2662 1 1 0 0 0 0 0
ODZI ODZI BRIDGE 2498 1 0 0 0 0 0 0
MUNYATI DYKE G/W 2662 1 1 0 0 0 0 0
MACHEKE CONDO U/S G/'W 3383 2 1 0 0 0 0 0
UMNIATI POWER STATION 5890 3 1 1 0 0 0 0
SAVE CONDO D/S G/W 11174 6 2 1 1 0 0 0
GWAAI KAMATIVI G/W 38600 19 8 4 2 1 1 1
GURUMETI MUSOMA ROAD 13233 7 3 1 1 0 0 0
KILOMBERO SWERO 33400 17 7 3 2 1 1 1
BUBU BAHI 11400 6 2 1 1 0 0 0




Sl

[Tponomxenue Tadbausl 5.4

N/ N/ N/ N/ N/ N/ N/

Pexa Cranuus F(km®) | Fomr | Fomr | Fonr Fonr Fonr Fonr Fonr

2000 | 5000 | 10000 | 20000 | 30000 | 40000 | 50000
PANGANI KOROGWE 25110 13 5 3 1 1 1 1
RUVU MOROGORO ROAD 15916 8 3 2 1 1 0 0
NYABARONGO KIGALI 8900 4 2 1 0 0 0 0
NYABARONGO KANZENZE 14600 7 3 1 1 0 0 0
KAGERA RUSUMO 30200 15 6 3 2 1 1 1
GURUMETI MUSOMA ROAD 13233 7 3 1 1 0 0 0
NIARI KAYES 17190 9 3 2 1 1 0 0
KILOMBERO SWERO 33400 17 7 3 2 1 1 1
BUBU BAHI 11400 6 2 1 1 0 0 0
PANGANI KOROGWE 25110 13 5 3 1 1 1 1
RUVU MOROGORO ROAD 15916 8 3 2 | 1 0 0
NYANGA DONGUILA 5800 3 1 1 0 0 0 0
NIARI KAYES 17190 9 3 2 1 1 0 0
KOUILOU SOUNDA 55010 28 11 6 3 2 1 1
NIARI LOUDIMA 23385 12 5 2 1 1 1 0
LOUDIMA IFAC 3990 2 1 0 0 0 0 0
OUHAM BOSSANGOA 22800 11 5 2 1 1 1 0
FOULAKARY KIMPANZOU 2980 | 1 0 0 0 0 0
OUHAM BATANGAFO 44700 22 9 4 2 1 1 1
LOBAYE M'BATA 31000 16 6 3 2 1 1 1
MPOKO BOSSELE-BALI 10800 5 2 1 1 0 0 0
DJA NGBALA 38600 19 8 4 2 1 1 1
SEMLIKI BWERAMULE 8000 4 2 | 0 0 0 0
RUSIZI GATUMBA 14300 7 3 1 1 0 0 0
MUREMBWE BASSE (MUTAMBARA) | 949,6 0 0 0 0 0 0 0
OUHAM BOSSANGOA 22800 11 5 2 1 1 1 0
FAFA BOUCA 6750 3 1 1 0 0 0 0
OUHAM BATANGAFO 44700 22 9 4 2 1 1 1
LOBAYE M'BATA 31000 16 6 3 2 1 1 1
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[Tponomxenue Tadbausl 5.4

N/ N/ N/ N/ N/ N/ N/
Pexa Cranuus Fi (KMZ) Fonr | Fonr | Fonr Fonr Fonr Fonr Fonr
2000 | 5000 | 10000 | 20000 | 30000 | 40000 | 50000
MPOKO BOSSELE-BALI 10800 5 2 1 0 0 0
TOMI SIBUT 2380 1 0 0 0 0 0
MBOMOU ZEMIO 29300 15 6 3 1 1 1
TANA GARISSA 42220 21 8 4 1 1 1
CYMM 1891 | 356 | 178 89 59 45 36
MIOCTOB

Tabnuna 5.5 — [IporHo3Hbie 3HaU€HUS ONITUMATBLHON YUCIEHHOCTH peXuMHOM ceTH aiist FOxxHol u 3amangnoit Adpuku

Kimmartnueckuit | Penp. xpurepunit | Kopp. kputepuii | I'pan. kpurepuii Omnr. momanp
CLECHapui Frenp, KM Fiops KM Frpans KM Four, KM
3anannas Adpuka

Commit 1680 4457 9880 4457< F . < 9880

SRABI 1680 4812 12829 4812< Fopy < 12829
SRA2 1680 4958 16697 4958< Fonr < 16697

SRA1B 1680 4238 7902 4238< Fopr <7902

HOxnas Adpuxka

Commit 2500 4822 15000 4822< Foy < 15000

SRABI 2500 4513 19532 4513 < Fopr < 19532
SRA2 2500 4255 16235 1255 < Fope < 16000

SRA1B 2500 4358 10778 4358 < Fonr < 10778




3AKJITOYEHUE

OCHOBHBIE PE3yJIbTATHI UCCIIETOBAHMIA:

— U3 umeromuxcs 114 gaktuyeckux psaoB HAOMIOACHUHN 3a TUIPOJIOTHYE-
ckum pexxumoM FOro-3anagunoit Agpuku chopmupoBana nHGopmalmoHHas 0asa,
coctosias u3 104 psaoB, MO3BOJAIONIAS IPUMEHUTH TEXHOJIOTUU OLIEHKU CTOKO-
BBIX XapaKTEPUCTUK KaK CYIIECTBYIOIIETO TUIPOJIOTHYECKOT0 PeKHUMa, TaK U BO3-
MOXHOM €ro ClieHapHOM OLIEHKH JJIsl CYIIECTBYIOIIUX KIMMAaTUYECKUX CIICHApUEB.

— CTaTUCTHYECKUE pacdeThl cPOPMUPOBAHHBIX PSAOB HAOIIOACHUIN MO3BO-
JIWJIU JTOTIOJTHUTH CYIIECTBYIOIIYIO0 0a3y 3HAHUN MHOTOJIETHETO rOJ0BOT0 PEYHOIO
CTOKa, MPEJCTaBICHHYI0O B MUpOBOM ariace HOpMON M KOI(P(HUIIMEHTOM CTOKa,
HAaOOpOM KapT pacnpeneneHus: Ko3Pp(GUIUEHTOB Bapuallui, aCUMMETPUU U aBTO-
KOPPEJISIIUY, a TaK:Ke KpUTEpUsl YCTOMYMBOCTU MOMEHTOB U UHTEHCUBHOCTH KJIH-
MaTUYECKOTO IIyMma.

— BrInonaHeHb! J0JTrOCpOYHbIE CIIEHAPHBIE OIEHKH BCEX MapaMeTpoB, Mepe-
YUCJICHHBIX BBIIIE, 332 UCKIIOYEHUEM MHTEHCUBHOCTH KIMMATUYECKOrO IIyma, KO-
TOPBIM TPU CYUIECTBYIOIIEM YPOBHE 3HAHUU THUAPOMETEOPOJIOTUU MNPHUXOTUTCS
HKCTPANOIUPOBATH ISl HOBBIX YCJIOBHUH, OCTABJISIl HEU3MEHHBIM. J[JIsl €r0 «OXKUB-
JICHUSD» HEOOXOJUMO TPOBECTU CaMOCTOSITEIIbHBIC UCCIICIOBAHMS, CBSI3bIBAS €T0 C
napaMeTpamMH, yxe MpUCyTCTBYIOIMMH B KIIMMAaTHYECKUX CIICHAPUSX.

— BbIIBIIEHBI PErMOHBI CTATUCTUYECKU 3HAYMMBIX OTKJIIOHEHHM MPOTHO3HBIX
XapaKTEePUCTUK CTOKA OT (PAKTUYECKUX U MOKA3aHbl HA KAUECTBEHHOM U, YaCTHY-
HO, KOJIMYECTBEHHOM YPOBHE BO3MOXHBIE MOCIEACTBUS U3MEHEHUSI MHOTOJICTHETO
CTOKa JJIsl SKOHOMHKH U CaMOil THJIPOMETEOPOJOTHMH B OTHOIIEHUHU MIOTHOCTHU
TUIPOJIOTUYECKON PEKUMHOU CETH.

Pe3ynbraTel nuccepranuu omyOnuKoBaHbl B padotax [S0-60].
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[Ipunoxxenne A — KapTbl MPOrHO3HBIX CTATHCTUYECKUX XAPAKTEPUCTHUK PEYHOTO

croka Ha niepuo ot 2040 mo 2069 rr. 110 pa3IMYHBIM KIMMATHYECKUM CLICHAPUAM

2
Pucynok A.1 — IIporHo3Hbie 3HaUEHHS MOJIYJISI CTOKA (JI/C'KM”) MO CLIEHAPUIO

Commit.
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Pucynok A.4 — IIporHo3Hbie 3HaU€HHS MOJIYJIsl CTOKA (JI/C'KM”) MO CLEHAPUIO

SRAI1B.
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Pucynok A.5 — IIporHo3usie 3HaueHus KOd(QPUIMEHTa CTOKA MO CIIEHAPHUIO
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Pucynok A.6 — Ilporno3nsie 3HaueHusT KOAGOUIIMEHTA CTOKA M0 CIIEHAPHIO

SRBI.
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Pucynok A.7 — Ilporno3usie 3Ha4eHUS KOAGOUIIMEHTA CTOKA 110 CIICHAPHIO

SRA2.
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Pucynok A.8 — Ilporno3usie 3HaueHus1 KOAGOUIIMEHTA CTOKA M0 CIIEHAPHIO

SRAI1B.
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Pucynok A.9 — IlporHo3nsie 3Ha4eHUS KOG OUIIMEHTA ACHMMETPUH 110 CIICHAPHIO
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Pucynok A.10 — IIporno3nsie 3HaueHus k03P puiimeHTa aCuMMETPUH TI0 CIICHA-

puto SRBI.
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Pucynok A.11 — TIporuo3nsie 3HaueHUs k03P PuIineHTa aCuMMETPUH TI0 CIIEHA-

puro SRA2.
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[Ipunoxenne b — KapTel pacnpeneneHusi MPOrHO3HOIO KPUTEPHsT YCTOMYUBOCTH

Ha nepuoa ot 2040 o 2069 rT. Mo pa3IuYHbIM KIMMATHYECKUM CIICHAPUSIM

~

Ao
\__

Pucynok b.1 — Pacnipeenenue nporHo3HeIX 3HAUEHUH KPUTEPHS YCTOMYNBOCTH

no repputopuu KOro-3amannoit Abpuku Ha 2070 rox no crienapuo SRA1B.
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Pucynoxk b.2 — Pacnpenenenue nporHo3HbIX 3HAYCHUN KPUTEPUS YCTOMUUBOCTH

o tepputopun KOro-3amannoit Abpuku Ha 2070 rox no cuenapuro SRABI.
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Pucynok b.3 — Pacnpeznenenue nporHo3HbIX 3HAYEHUN KPUTEPHS YCTOMYUBOCTH

o repputopuu FOro-3anannoit Abpuku Ha 2070 rox no cueHapuro SRA2.
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[Tpunoxenue B — Koppensaunonnas Mmatpuna as psanoB pek FOro-3anannoit Ad-

pUKH

1]0,969858 | 0,470392 | 0,835692 | 0,400193 | 0,220526 | 0,690978 | 0,287501 | 0,018977
137 1]0,474088 | 0,894246 | 0,426114 | 0,210327 | 0,700552 | 0,309549 | -0,13523
286 236 10,570409 | 0,457336 | 0,598377 | 0,39352 | 0,450263 | -0,05511
188 64 190 1]0,613871 | 0,243284 | 0,715663 | 0,435792 | -0,10674
408 327 135 265 10,274342 | 0,520927 | 0,38567 | -0,29314
449 375 168 313 50 1 |0,235387 | 0,423722 | -0,00319
372 242 245 178 214 259 1 ]0,498796 | -0,04986
539 443 274 373 134 115 261 1| -0,18724
612 524 334 454 199 162 348 87 1
587 485 328 413 186 169 283 54 85
562 453 318 379 182 178 237 74 136
574 463 331 389 195 191 244 84 140
611 493 383 418 249 249 257 143 187
789 672 549 592 401 386 428 271 256
825 699 609 618 465 459 444 346 349
894 761 712 680 576 580 503 472 490
947 819 735 733 586 579 557 465 461
965 836 760 750 612 608 573 494 493
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HpI/IJ'IO)KeHI/IC I' — OnrumanbHas miomaab U OIITUMaJIbHOC YHCJIO ITIOCTOB

Ta6muma I'.1 — OnTuManbHas TI0IIAIb U ONITUMAIBHOE YHUCIIO TTIOCTOB IS 3armajHol Adpuku

q,H/C 2 Forr= Forr= Forr= Forr= Forr=
Pexa Crammpus Crpana o | ™M 2000 3000 4000 5000 6000
MILO KONSANKORO | TBUHEA | 373 | 1000 1 0 0 0 0
TINKISSO DABOLA IBUHEA | 1L8 | 1260 1 0 0 0 0
NIGER FARANAH IBUHEA | 28.7 | 3180 2 1 1 1 1
MILO KANKAN TBUHEA | 195 | 9620 5 3 2 2 2
NIANDAN BARO TBUHEA | 169 | 12770 6 4 3 3 2
NIGER KOUROUSSA TBUHEA | 142 | 18000 9 6 5 4 3
TINKISSO OUARAN IBUHEA | 10.6 | 1260 1 0 0 0 0
SANKARANI MANDIANA TBUHEA | 13. | 21900 1 7 5 4 4
IRANE KOUTAKOUKROU | BEHMH 3.66 | 1250 1 0 0 0 0
COUFFO LANHOUNTA BEHIH 281 | 1680 1 1 0 0 0
MEKROU KOMPONGOU BEHIH 3.19 | 5670 3 2 1 1 1
ROUTE KANDL
ALIBORI BANIKOARA BEHNH 472 | 8170 4 3 2 2 I
AMONT
ROUTE KANDL
ALIBORI BANIKOARA BEHUH 323 | 8170 4 3 2 2 1
AVAL
Z0U DOME BEHIH 2.65 | 8210 1 3 2 2 1
OKPARA KABOUA BEHIH 3.06 | 9600 5 3 2 2 2
MEKROU BAROU BEHIH 2.90 | 5670 3 2 1 1 1
MONO ATHIEME BEHIH 6.80 | 21575 1 7 5 4 4
PENDJARI PORGA BEHIH 274 | 22280 11 7 6 1 1
OUEME PONT DE SAVE BEHIH 4.69 | 23600 12 g 6 5 4
OUEME SAGON BEHIH 4.68 | 37980 19 13 9 g 6
OUEME BONOU BEHIH 413 | 46990 | 23 16 12 9 g
KOUROUKELE | RADOUGOU | KOT fPHBy' 152 | 2000 I I I 0 0




R4l

ITponomxenue Tabmumpl I'.1

QaH/C 2 Fomr= Fomr= Fomr= Fomr= Fomr=
Pexa Cramnuus Crpana o | M 2000 3000 4000 5000 6000
BAGOE tomBouGou 1 | XKOT /i[PHBy' 17,7 | 2580 1 1 1 1 0
BAOULE KOT J1 BY-
(TRIB. NIGER) DJIRILA b 939 | 3970 2 1 1 1 1
BAGOE KOUTO AVAL | ROT i[PHBy' 779 | 4700 2 2 1 1 1
KULPAWN YAGABA TAHA 324 | 10600 5 4 3 2 2
TANO ALANDA TAHA 9.14 | 15800 8 5 4 3 3
PRA DABOASI TAHA 10,4 | 22714 11 8 6 5 4
FALEME FADOUGOU MAJIN 9.67 | 9300 5 3 2 2 2
FALEME GOURBASSY MAJII 8,35 | 15000 8 5 4 3 3
BAFING (TRIB. MAJIN
ATUL, DAKA SAYDOU 154 | 15500 8 5 4 3 3
SENEGAL)
BAOULE MAJIN
(TRIB. NIGER) BOUGOUNI 6,58 | 15700 8 5 4 3 3
BAKOYE TOUKOTO MAJIN 376 | 16000 8 5 4 3 3
BAGOE PANKOUROU MAJIN 627 | 559 0 0 0 0 0
BAOULE MAJIN
(TRIB, NIGER) DIOILA 542 | 32500 16 11 8 7 5
BAFING (TRIB. MAJIN
ATUL, DIBIA 10,7 | 33000 17 11 8 7 6
SENEGAL)
SANKARANI SELINGUE MAJIN 10,6 | 34200 17 11 9 7 6
SANKARANI GOUALA MAJIN 9.17 | 35300 18 12 9 7 6
BLACK BYPKUHA
VOLTA BANZO DACO 404 | 2816 | | | | 0
COMOE DIARABAKOKO | PYPKHHA 1 e 1 1350 | | | 0 0
DACO
BLACK BYPKUHA | 3.11
VOLTA SAMANDENI BACO 4580 2 2 1 1 1
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ITponomxenue Tabmumpl I'.1

QaH/C 2 Fomr= Fomr= Fomr= Fomr= Fomr=
Pexa Cramnuus Crpana o | M 2000 3000 4000 5000 6000
LERABA BYPKHHA
YENDERE BACO 560 | 5930 3 2 1 1 1
BYPKMHA
BOUGOURIBA DAN BACO 3.60 | 6345 3 2 2 1 1
BYPKMHA
COMOE FOLONZO BACO 2.62 | 9480 5 3 2 2 2
BOUGOURIBA DIEBOUGOU BgfggA 237 | 12200 6 4 3 2 2
BLACK BYPKMHA
VOLTA NWOKUY BACO 1,80 | 14800 7 5 4 3 2
BLACK BYPKHMHA
VOLTA MANIMENSO BACO 1,12 | 2816 ] ] ] ] 0
BLACK BYPKHMHA
VOLTA BOROMO BACO 0,93 | 37140 19 12 9 7 6
KOULOUNTOU | GUEDUPN.NXK. | CEHETAJI | 6,553 | 5350 3 2 ] ] ]
WASSADOU
GAMBIA AMONT CEHTAJL 799 | 21200 11 7 5 4 4
FALEME KIDIRA CEHTAJI 4.85 | 28900 14 10 7 6 5
GAMBIA GOULOUMBOU CEHT AL 519 | 42000 21 14 11 8 7
DARGOL TERA HUTEP 098 | 2750 ] ] ] ] 0
MARADI MADAROUNFA HUTEP 1,17 | 5400 3 2 ] ] ]
DARGOL KAKASSI HUTEP 0,80 | 6940 3 2 2 ] ]
GAROUOL DOLBEL HUTEP 128 | 7500 4 3 2 2 ]
SIRBA GARBE-KOUROU HUT'EP 0,64 | 38750 19 13 10 8 6
GOROUOL ALCONGUI HUTEP 020 | 44900 22 15 11 9 7
TSANAGA BOGO KAMEPYH | 598 | 1535 1 1 0 0 0
BINI BEREM KAMEPYH | 163 | 1585 ] ] 0 0 0
VINA LAHORE KAMEPYH | 212 | 1690 1 1 0 0 0
NDJEKE NGONGON KAMEPYH | 112 | 3720 2 ] ] ] ]
MAPE MAGBA KAMEPYH | 239 | 4020 2 ] ] ] ]
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ITponomxenue Tabmumpl I'.1

, /e 2 Fomr= Fomr= Fomr= For= Fomr=
Pexa Cranius Crpana qKM2 £, xm 2000 3000 4000 5000 6000
NOUN BAFOUSSAM KAMEPYH 22,2 4700 2 2 1 1 1
DJA SOMALOMO KAMEPYH 11,9 5150 3 2 1 1 1
NYONG AYOS KAMEPYH 10,3 5300 3 2 1 1 1
CROSS MAMFE KAMEPYH 86,7 6810 3 2 2 1 1
MBERE MBERE KAMEPYH 14,8 7430 4 2 2 1 1
NYONG AKONOLINGA KAMEPYH 10,6 8350 4 3 2 2 1
KADEI BATOURI KAMEPYH 13,4 8970 4 3 2 2 1
LOM BETARE-OYA KAMEPYH 16,1 11100 6 4 3 2 2
NYONG KAYA KAMEPYH 12,5 19985 10 7 5 4 3
NTEM NGOAZIK KAMEPYH 14,9 18100 9 6 5 4 3
NYONG OLAMA KAMEPYH 13,8 18510 9 6 5 4 3
KADEI PANA KAMEPYH 11,5 20370 10 7 5 4 3
DJEREM MBAKAQOU KAMEPYH 19,7 20390 10 7 5 4 3
NYONG DEHANE KAMEPYH 15,6 26400 13 9 7 5 4
MBAM GOURA KAMEPYH 16,5 42300 21 14 11 8 7
DJA NGBALA KOHI'O 8,08 38600 19 13 10 8 6
LOGONE MOUNDOU YAJT 15,8 33970 17 11 8 7 6
Cymma 575 383 288 230 192
Tabmuua ['.2 — OnTumalibHast IIOIMIAIb U ONTUMATBHOE YUCHO OcTOB 1715 FOxHOM Adpuku
2 q, -H/C FO]'[T= Fvom‘= FO]'[T=
Peka Crannus Crpana F, xm o 4900 5000 5100
MATLABAS HAARLEM EAST ADPUKAHCKAJ PECITYBJIMKA | 1054 1,06 0 0 0
MEGALIES SCHEERPOORT ADOPUKAHCKAS PECITYBJIMUKA | 1171 0,82 0 0 0
DONKER HOEK ADPUKAHCKAS PECITYBJIMKA
BOESMANS ALICEDALFE 1479 0,24 0 0 0
MOOIRIVIER ADPUKAHCKAS PECITYBJIMKA
(TRIB. TUGELA) DOORNKLOOF 1546 | 5,77 0 0 0
MKOMAZI LOT93.1821 CAMDEN ADOPUKAHCKAJ PECITYBJIUKA | 1744 12,3 0 0 0
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[Tponomxenue Tadauuel .2

2 q, a/c Four Fomr= Fomr=

Peka Craguus Crpana F, xm o 4900 5000 5100
WOI\;I;EIL{I]?]E)OM DIEPKLOOF ADPPUKAHCKAJ PECITYBJIMKA 2397 0.61 0 0 0
KEISKAMMA FARM ADPPUKAHCKAS PECITYBJIUKA | 2530 1,26 1 1 0
OLIFANTS WOLWEKRANS ADPPUKAHCKAJ PECITYBJIIUKA | 3256 1,62 1 1 1
KLIP DELANGESDRIFT ADPUKAHCKAJ PECITYBJIUKA | 4152 1,51 1 1 1
INCOMATI HOOGGENOEG ADPPUKAHCKAM PECITYBJIUKA | 5540 2,45 1 1 1
BUFFELSRIVIER TAYSIDE ADPPUUKAHCKAJ PECIIVBIIMKA | 5887 3,83 1 1 1

SANDRIVIER ADPPUKAHCKAS PECITYBJIMKA
(TRIB. ZAMENKOMST 6731 0,08 1 1 1
LIMPOPO)
DORING ELANDS DRIFT - ASPOORT | AOPUKAHCKA PECITYBJIUKA | 6895 1,23 1 1 1
GROOT-VIS BRANDT ;IEI(;)TCI}EEPIGGOT S | AOPUKAHCKAJ PECITYBJIMKA 23067 0.27 5 5 5
TUGELA MANDINI ADPUKAHCKAS PECITYBJIUKA | 28920 3,32 6 6 6
GROOT-VIS MATOLEMA'S LOCATION | A®OPUKAHCKAS PECITYBJIMKA 29745 0.32 6 6 6
OUTSPAN
ORANGE ALIWAL NOORD (27819103) | AOPUKAHCKAS PECITYBJIMKA | 37070 3,75 8 7 7
ELANDSFONTEIN ADPPUUKAHCKAS PECITYBIIMKA
VAAL ENGELBRECHTSDRIFT 38564 1,14 8 8 8
KWE KWE CACTUS P%(/)V%T DAMU/S 3VMBABBE 1217 1,40 0 0 0
KWE KWE CACTUS P%C/)V%T DAMD/S 3UMBABBE 1250 2,67 0 0 0
SEBAKWE SEBAKWE DAM D/S G/W 3VMBABBE 1622 3,67 0 0 0
INGESI BELINGWE ROAD 3UMBABBE 1680 1,82 0 0 0
INSIZA FILABUSI UPPER WEIR 3UMBABBE 2000 1,14 0 0 0
ODZI BRIDGE CONTROL

ODZI SECTION 3VMBABBE 2498 4,18 1 0 0
UMZINGWANI GLASS BLOCK G/W 3UMBABBE 2504 1,51 1 1 0




[Tponomxenne Tabmuist ['.2

Peka Cranuus Crpana F, km* q;;éc ZO9H(T)0 ?8‘80 1;01“60
MUNYATI DYKE G/W SUMBABBE 2662 2,52 1 1 1
MACHEKE CONDO U/S G/W SUMBABBE 3383 4,20 1 1 1

DUTCHMAN'S POOL DAM
SEBAKWE D/S G/W 31UMBABBE 4170 2,45 1 1 1
UMFULI TWYFORD WEIR S31UMBABBE 5180 2,48 1 1 1
UMNIATI POWER STATION WEIR SUMBABBE 5890 1,83 1 1 1
SHANGANI SIR G.HUGGINS BRIDGE SUMBABBE 5900 0,77 1 1 1
FLUME

SAVE CONDO D/S G/'W SUMBABBE 11174 3,69 2 2 2
GWAAI KAMATIVI G/W SUMBABBE 38600 0,55 8 8 8
Cymma 59 58 57

= Tabnuua I'.3 — OnTumManbHas MIoa1b U ONTUMAIBLHOE YMCIIO TTOCTOB Juist 3ananHoi Adpuku (o cuenaputo Commit Ha
()]
2069 ron)
CraHuus Crpana q}zﬁé‘z F,kM* | Fouy=4500 | Fopy=5500 | Fopz=6500 | Fopr=7500 | Fop = 8500
KONSANKORO I'BUHEA 37,3 1000 0 0 0 0 0
DABOLA I'BUHEA 11,8 1260 0 0 0 0 0
FARANAH I'BUHEA 28,7 3180 1 1 0 0 0
KANKAN I'BUHEA 19,5 9620 2 2 1 1 1
BARO I'BUHEA 16,9 | 12770 3 2 2 2 2
KOUROUSSA I'BUHEA 14,2 | 18000 4 3 3 2 2
OUARAN I'BUHEA 10,6 1260 0 0 0 0 0
MANDIANA I'BUHEA 13,1 | 21900 5 4 3 3 3
KOUTAKOUKROU BEHIH 3,66 1250 0 0 0 0 0
LANHOUNTA BEHWH 2,81 1680 0 0 0 0 0
KOMPONGOU BEHNH 3,19 5670 1 1 1 1 1
ROUTE KANDI- BEHWH 4,72 8170 2 1 1 1 1
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[Tponomxenne Tabmumes: 7.3

Cranuus Crpana q;(;éc F, kM | Fory =4500 | Fopr = 5500 | Fopr = 6500 | Fopy=7500 | Four = 8500
BANIKOARA
AMONT
ROUTE KANDI-
BANIKOARA AVAL BEHUH 323 | 8170 2 1 1 ] 1
DOME BEHIH 2.65 | 8210 2 ] ] ] ]
KABOUA BEHUH 3.06 | 9600 2 2 1 1 1
BAROU BEHVH 2.90 | 5670 ] ] ] ] ]
ATHIEME BEHIH 6.80 | 21575 5 4 3 3 3
PORGA BEHVH 274 | 22280 5 4 3 3 3
PONT DE SAVE BEHIH 4.69 | 23600 5 4 4 3 3
SAGON BEHUH 4.68 | 37980 8 7 6 5 4
BONOU BEHIH 413 | 46990 10 9 7 6 6
IRADOUGOU KOT EPHBY' 15,2 | 2000 0 0 0 0 0
tomBouGgou 1 | KOT fPHBV' 17.7 | 2580 1 0 0 0 0
DJIRILA KOT fPHBV' 9,39 | 3970 1 1 1 1 0
KOUTO AVAL KOT fPHBV' 779 | 4700 1 1 1 1 1
YAGABA TAHA 324 | 10600 2 2 2 ] ]
ALANDA TAHA 9.14 | 15800 4 3 2 2 2
DABOASI TAHA 10,4 | 22714 5 4 3 3 3
FADOUGOU MAJIN 9.67 | 9300 2 2 1 1 1
GOURBASSY MAJIN 8,35 | 15000 3 3 2 2 2
DAKA SAYDOU MAJIN 154 | 15500 3 3 2 2 2
BOUGOUNI MAJIN 6,58 | 15700 3 3 2 2 2
TOUKOTO MAJIN 3,76 | 16000 4 3 2 2 2
PANKOUROU MAJIN 627 | 559 0 0 0 0 0
DIOILA MAJIN 542 | 32500 7 6 5 4 4
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[Tponomxenne Tabmumes: 7.3

q, n/c
2

Craunus Crpana oM F xMm™ | Fourr =4500 | Four = 5500 | Forr = 6500 | Forr = 7500 | Forr = 8500
DIBIA MAJIN 10,7 | 33000 7 6 5 4 4
SELINGUE MAJIN 10,6 | 34200 8 6 5 5 4
GOUALA MAJIN 9,17 | 35300 8 6 5 5 4
BYPKUHA
BANZO BACO 4,04 2816 1 1 0 0 0
BYPKUHA
DIARABAKOKO BACO 4,28 2350 1 0 0 0 0
BYPKUHA
SAMANDENI BACO 3,11 4580 1 1 1 1 1
BYPKUHA
YENDERE BACO 5,60 5930 1 1 1 1 1
BYPKUHA
DAN BACO 3,60 6345 1 1 1 1 1
BYPKMHA
FOLONZO DACO 2,62 9480 2 2 1 1 1
BYPKMHA
DIEBOUGOU DACO 2,37 12200 3 2 2 2 1
BYPKMHA
NWOKUY DACO 1,80 | 14800 3 3 2 2 2
BYPKHUHA
MANIMENSO DACO 1,12 2816 1 1 0 0 0
BYPKUHA
BOROMO DACO 0,93 | 37140 8 7 6 5 4
GUE DU P.N.N.K. CEHET' A1 6,53 5350 1 1 1 1 1
WASSADOU
AMONT CEHI'AJT 7,99 | 21200 5 4 3 3 2
KIDIRA CEHT'AJI 4,85 | 28900 6 5 4 4 3
GOULOUMBOU CEHT AJI 5,19 | 42000 9 8 6 6 5
TERA HUT'EP 0,98 2750 1 1 0 0 0
MADAROUNFA HUTEP 1,17 5400 1 1 1 1 1
KAKASSI HUTEP 0,80 6940 2 1 1 1 1
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[Tponomxenne Tabmumes: 7.3

q, n/c
2

Cymma

[\
O

—
J

p—
(98]

Craunus Crpana oM F, KM> Four =4500 | Forr = 5500 | Four = 6500 | Four = 7500 | Four = 8500
DOLBEL HUT'EP 1,28 7500 2 1 1 1 1
GARBE-KOUROU HUT'EP 0,64 | 38750 9 7 6 5 5
ALCONGUI HUT'EP 0,20 | 44900 10 8 7 6 5
BOGO KAMEPYH 5,98 1535 0 0 0 0 0
BEREM KAMEPYH 16,3 1585 0 0 0 0 0
LAHORE KAMEPYH 21,2 1690 0 0 0 0 0
NGONGON KAMEPYH 11,2 3720 1 1 1 0 0
MAGBA KAMEPYH 23,9 4020 1 1 1 1 0
BAFOUSSAM KAMEPYH 22,2 4700 1 1 1 1 1
SOMALOMO KAMEPYH 11,9 5150 1 1 1 1 1
AYOS KAMEPYH 10,3 5300 1 1 1 1 1
MAMFE KAMEPYH 86,7 6810 2 1 1 1 1
MBERE KAMEPYH 14,8 7430 2 1 1 1 1
AKONOLINGA KAMEPYH 10,6 8350 2 2 1 1 1
BATOURI KAMEPYH 13,4 8970 2 2 1 1 1
BETARE-OYA KAMEPYH 16,1 11100 2 2 2 1 1
KAYA KAMEPYH 12,5 19985 4 4 3 3 2
NGOAZIK KAMEPYH 14,9 | 18100 4 3 3 2 2
OLAMA KAMEPYH 13,8 | 18510 4 3 3 2 2
PANA KAMEPYH 11,5 | 20370 5 4 3 3 2
MBAKAOU KAMEPYH 19,7 | 20390 5 4 3 3 2
DEHANE KAMEPYH 15,6 | 26400 6 5 4 4 3
GOURA KAMEPYH 16,5 | 42300 9 8 7 6 5
NGBALA KOHI'O 8,08 | 38600 9 7 6 5 5
MOUNDOU YA 15,8 | 33970 8 6 5 5 4
256 0 7 5 3

—
W
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Tabnuma I'.4 — OnTumanbHast MIOMEAAL U ONTUMAIbHOE YUCIIO ocToB I FOxHON Adpuku (o cienapuio Commit Ha

2069 ron)

CTaHums Crpana F7 q, n/c Fomr = Fomr = Fomr = For=1| Fomr=| Fomr =
1 p KM> KM> 5000 7000 9000 | 11000 | 13000 | 15000
HAARLEM EAST ADPUKAHCKAJ PECITYBJIIMKA | 1054 1 0 0 0 0 0 0
SCHEERPOORT ADPUKAHCKAS PECITYBJIIMKA | 1171 1 0 0 0 0 0 0
DONKER HOEK ADPUKAHCKAJ PECITYBJIMKA
ALICEDALE 1479 0 0 0 0 0 0 0
DOORNKLOOF ADPUKAHCKAJ PECITYBJIMKA | 1546 6 0 0 0 0 0 0
LOT93.1821 CAMDEN ADPUKAHCKAJ PECITYBJIUKA | 1744 12 0 0 0 0 0 0
DIEPKLOOF ADPUKAHCKAJ PECITYBJIIUKA | 2397 1 0 0 0 0 0 0
FARM 7 ADPUKAHCKAJ PECITYBJIMKA | 2530 1 1 0 0 0 0 0
WOLWEKRANS ADPUKAHCKAJ PECITYBJIMKA | 3256 2 1 0 0 0 0 0
DELANGESDRIFT ADPUKAHCKAJ PECITYBJIUKA | 4152 2 1 1 0 0 0 0
HOOGGENOEG ADPUKAHCKAJ PECITYBJIIMKA | 5540 2 1 1 1 1 0 0
TAYSIDE ADPUKAHCKAJ PECITYBJIMKA | 5887 4 1 1 1 1 0 0
ZAMENKOMST ADPUKAHCKAJ PECITYBJIIMKA | 6731 0 1 1 1 1 1 0
ELANDS DRIFT - ADPUKAHCKAJ PECITYBJIMKA
ASPOORT 6895 1 1 1 1 1 1 0
BRANDT LEGTE ADPUKAHCKAJ PECITYBJIMKA
PIGGOT'S BRIDGE 23067 0 > 3 3 2 2 2
MANDINI ADPUKAHCKAS PECITYBJIMKA | 28920 3 6 4 3 3 2 2
MATOLEMA'S ADPUKAHCKAJ PECITYBJIMKA
LOCATION OUTSPAN 297451 0 6 4 3 3 2| 2
ALIWAL NOORD ADPUKAHCKAJ PECITYBJIMKA | 37070 4 8 5 4 3 3 2
ELANDSFONTEIN ADPUKAHCKAJS PECITYBJIMKA
ENGELBRECHTSDRIFT 38564 I 8 6 4 4 3 3
CACTUS POORT DAM
U/S G/W 3VUMBAEBBE 1217 1 0 0 0 0 0
CACTUS POORT DAM SUMBABBE 1250 3 0 0 0 0 0 0




[Tponomxenue Tadbmuisl ['.4

0S1

C C Fa q,H/C For = For = For = Fonw=1| Fomr=| Fomr =
TaHIRA Tpata o | kM2 | 5000 | 7000 | 9000 | 11000 | 13000 | 15000
D/S G/W
SEBAK“(’}%?AM D/S 3UMBABBE 1622 | 4 0 0 0 0 0 0
BELINGWE ROAD 3UMBABBE 1680 | 2 0 0 0 0 0 0
FILABUSI UPPER WEIR 3UMBABBE 2000 | 1 0 0 0 0 0 0
ODZI BRIDGE
CONTROL SECTION 3UMBABBE 2498 | 4 1 0 0 0 0 0
GLASS BLOCK G/W 3UMBABBE 2504 | 2 ] 0 0 0 0 0
DYKE G/W 3UMBABBE 2662 | 3 ] 0 0 0 0 0
CONDO U/S G/'W 3SUMBABBE 3383 | 4 1 0 0 0 0 0
DUTCHMAN'S POOL
DAM D/S G/W 3UMBABBE 4170 | 2 ] ] 0 0 0 0
TWYFORD WEIR 3UMBABBE 5180 | 2 ] ] ] 0 0 0
POWER STATION
WEIR 3UMBABBE 5890 | 2 ] ] ] ] 0 0
SIR G.HUGGINS
BRIDGE FLUME 3UMBABBE 5900 | 1 ] ] ] ] 0 0
CONDO D/S G/W 3UMBABBE 11174 | 4 2 2 1 1 1 1
KAMATIVI G/W 3UMBABBE 38600 | 1 8 6 4 4 3 3
Cymma | 59 42 32 26 22 19
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CITPABKA
0 BHEJIPEHUU PE3YJIbTATOB UCCIEAOBAHUS
acrimpanTa Kyaccn Monecrta Kyame, mosmy4eHHbBIX TpU MOJATOTOBKE KAHIUIATCKOU
nuccepranuu Ha TeMy: « ClieHapHas OLIEHKa JOJITOCPOYHBIX U3BMEHEHUN BEPOSITHO-
CTHBIX XapaKTepPUCTUK MHOrosieTHero croka fOro-3anaanoi Adpuku»

B pe3ynbpTare moaroToBKHM AUCCEPTALMHA aBTOPOM IOJIYYEHBI KapThl pacipe-
nenenus no treppuropuu FOro-3anagHoit AQpUKU CTATUCTUYECKUX XapaKTEPUCTUK
MHOT'OJIETHETO TO0BOro croka Ha XXI B. 11 yeTblpex KIMMaTUYECKUX CLEHApH-
€B, YYUTHIBAIOUIUX Pa3IMYHbIE YCIOBUSI SKOHOMUYECKOIO POCTa CTpaH AQpUKH.
COBMECTHO C aHAJIOTMYHBIMM KapTamMu I TEKYIIETO KIMMaTa OHU AT LIEJIOCT-
HOE IIPEACTABICHUE O TUAPOJIOTHYECKUX MTOCIEACTBUAX U3MEHEHUS KIIMMaTa ! I110-
3BOJISIIOT IOBBICUTH YCTOWYMBOCTH IIPOTHO3UPYEMBIX BEPOSTHOCTHBIX pacIpere-
JeHUH TOA0BOro cToka pek. Kpome Toro, paspaboTraHHas METOJUKa OLUEHKHU HH-
TEHCHUBHOCTH KJIMMAaTUYECKOr0 IIyMa HAXOOUTCA B pPAMKAaX pPa3BUBAEMOIO B
PITMY HoBOro Hay4yHoro HampabiieHUs «HacTMuHO MHQUHUTHOE MOJEIMPOBA-
Huey. Pe3ynbTarsl quccepTaliii BHEAPEHBI B YUYEOHBIM MPOLECC MPU MOATOTOBKE
MarucTpoB M0 HamnpasieHUio «IIpuknagHas rUaAPOMETEOPOIIOTH, BOILUIA B IIPO-
rpamMmy Kypca «l'mapoauHaMA4ecKoe MOAEIUPOBAHUE NMPUPOIHBIX IPOLIECCOBY,
YUTAEMOro Ha rujiposiorndeckom ¢akynsrere PITMY.

Marepuanel, nomnyuyeHnosle Kyaccu MopaecTtoM, HCIOIB30BaIUCh MPU BBI-
nonnennn HUP B pamkax temsl «I eorpaduueckre 3akOHOMEPHOCTH paciipesierie-
HUM Ha Tepputopuu Poccuu aHOMajabHBIX 30H (OPMHUPOBAHUS HKCTPEMATBHBIX
BHUJIOB MHOI'OJIETHETO PEYHOI'0 CTOKA B IEPCHEKTUBE JOJITOCPOYHBIX KIMMATH4E-
CKUX M3MEHEHUi», puHaHcupyeMoit MuHHCcTepcTBOM oOpa3oBaHusl U Hayku PO
(rpanT, mpoekT Ne 14.B37.21.0678).

3aMecTUTeb AeKaHa

1o yue6GHoii paboTe

THJIPOJIOTHIECKOTO (paKybTeTa,

K.T.H, JOIIEHT / Hanoukun C. B./
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CITIPABKA

BbIJIaHA ACHUPAHTy POCCHUICKOTrO TroCyIapCTBEHHOTO THAPOMETEOPOJIOTHYECKOIrO
yHuBepcureta Kyaccu Kyame Moaecty miid npencraBieHuss B YUEHbIM COBET MPHU
3amuTe auccepranuu Ha temy: «CleHapHas OlleHKa JOJTOCPOYHBIX HU3MEHEHUU
BEPOSTHOCTHBIX XapaKTEPUCTUK MHOTOJETHEro cToka FOro-3anannoi Adpuxmy.

B muccepranmmu Kyaccu Mopecta oqHUM W3 pe3yJIbTaTOB CTAM BBISBIICH-
Hbl€ M 3aKapTHUPOBAHHBIE 30HBI CTATUCTUYECKM 3HAYMMbBIX OTKJIOHEHHMH (aHOMa-
JMI) MPOTHO3HBIX XaPAKTEPUCTUK OT (DAKTUUYECKUX M OIIEHKU BO3MOXKHBIX IO-
CJIEICTBUI TOSIBJICHHUSI aHOMAJIbHBIX 30H Uil SKOHOMHMKH cTpaH lOro-3amanHoi
Adpuku. Metoauka BbISIBIICHUS MOJAOOHBIX 30H SBJSETCS akTyaiabHOU st Kot-
JI’VByapa, Tak Kak MOXXET MPUMEHSTHCS HE TOJBKO JUIsi OOJBIINX TEPPUTOPUIA
(xak FOro-3amagnas Adpuka), HO U s OTACIBHBIX 0ACCEHHOB, HA KOTOPBIX MPO-
EKTUPYIOTCS WM YK€ DKCIUIyaTUPYIOTCS THAPOTEXHUYECKUE COOpYKeHus. Pe-
3yabTaThl Kyaccu M. y4TeHBI MpU HAYYHO-HCCIEIOBATEIBCKUX paboTax yHHUBEP-
CUTETA C IONMOJHUTEIHHOM JIoKamu3amnuen s 6acceitHoB pek Kot- [’ MByapa.

Kpome TOro, ormenbHbIi MHTEpEC MPEACTABISIOT KAPTHI PaCIpEICIICHUS
KPUTEPUSL YCTOMYMBOCTH I TEKYIIErO KIMMAaTa U MOJYYECHHBIE C yYETOM KJIMMa-
TUYECKUX clieHapueB. KapThl JeMOHCTpUPYIOTCS CTyJeHTaM, OOyYaroluMmcsl Mo
CIIEIMAIBHOCTH THIPOTEXHUKA, C LIEJIBI0 03HAKOMJIEHUS UX C BO3MOXHOCTBIO I10-
Jy4EHUS] HEHAJIEKHBIX CTATUCTUYECKUX XAPAKTEPUCTHK ISl THAPOTEXHUYECKHUX
COOPY>KEHU TIPU UCIONB30BaHUU MH(OPMAINH, OTPAKAIOIIEH TOJIBKO COBPEMEH-
HBI BOJHBIN PEKUM.

[IpopekTop no Hay4HO# padoTe,
KaHIUJAT TEXHUYECKUX HAYK Kyaccu bu I'eccan Apman
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