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METOJBI ITPOT'HO3A PEKUMA ITPUPOJHBIX BOJI

B.E. Uy0, H.A. Araabsuesa, C.B. Msirkos

CpenHea3uaTcKkuil HAy4YHO-HCCJI€0BATEIbLCKUNA THAPOMETEOPOJIOTHYeCKUd HHCTUTYT
(CAHUI'MN)

BBeaenue

YcroiunBoe pa3BuUTHE TOCydapcTBa TpeOyeT parMoHANBHOTO WCIOJIB30BAHMS OTPAaHUYEHHBIX PECYPCOB
npecHoil Boasl. OJHAKO BOAHBIE PECYPCHI HEJIb3s MCIOJIb30BaTh PAIlMOHAIBHO, HE 3HAs, I/Ie€ U B KAKOM KO-
JIUYECTBE OHU HAXOJATCS, M KAKOTO OHM KaueCTBa, a TAaKXKe KaKOBa MX BEPOSITHAS M3MEHUMBOCTH B 0003pH-
MOM OyTyIIeMm.

[IpenocraBnenne Takoi WHPOPMAITUK Ha PETYISPHON OCHOBE SIBIISCTCS CIOXHOW M BaXKHOW MPOOIEMOi
Y TIPEJICTaBIISICT MHTEPEC YIS IUPOKOTO Kpyra morpeduTeneil B cepe BOAHOTO XO3UCTBA U JPYTUX OTpac-
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JICH DKOHOMHUKH.

Hcnonp3oBanne BOMAHBIX PECYPCOB SBISETCS CIONKHBIM MPOIIECCOM MPHUHATHS PEIICHUI U IMPU 3TOM CY-
IIECTBEHHO Ba)KCH KOMIUICKCHBIM MHOTOAMCIUIUIMHAPHEIA moaxon. Crpoc Ha BOJHBIC pecypchl POpMUpY-
eTCs TOTPeOJICHUEM Ha MPOU3BOJICTBO MPOJOBOJILCTBHUS, Ha OBITOBBIC HYXK/BI U MPOMBIIUICHHYIO JIEATEIb-
HOCTh, Ha MPOU3BOACTBO THIPOIHEPTHH M COXpaHeHHUE dKocrucTeM. CIpoc HEM3MEHHO TOBBIMIAETCS B IIEIISIX
YIOBIIETBOPSHUS HYXKJ PACTYyIIET0 HACEJICHUS W MOBBIIICHUS YPOBHS XH3HH. B CBOIO ouepenb BOTHOE XO-
3SIMCTBO U JIPYTH€ OTPACId SKOHOMUKH TPEIBSIBIISIOT BBICOKHE TPEOOBaHMS K THAPOJIIOTUICCKON HAYKE H
0COOEHHO K THIPOJOTHICCKOMY ITPOTHO3UPOBAHHIO.

HayuyHo-mMeTonn4eckasi 6a3a MPOrHO30B CTOKA FOPHBIX pPeK

lMunposoruueckre MPOrHO3bl B CaMOM 00IIIeM MOHUMaHUH MPECTaBIAIOT cO00il peaBRIYUCIIEHHE C TON
WJIM WHOW 3a0JIarOBPEMEHHOCTHIO Pa3IUYHBIX 3JIEMEHTOB THIAPOJIOTHYECKOTO PEKUMa, OCHOBAHHOE Ha 3Ha-
HUU 3aKOHOMEPHOCTEH pa3BUTUA MPUPOAHBIX MPOLECCOB, OMPEICISIONINX COOTBETCTBYIOUIUE SIBICHUSA B
KOHKPETHBIX (PU3UKO-TeOorpaUIeCKUX YCIOBUSIX.

XapakTep THAPOJOTHYECKOTO PEeKMMa W W3MEHUYMBOCTH €r0 3JIEMEHTOB HEMOCPEIICTBEHHO CBSI3aHBI C
KJIIMMATOM M U3MEHYMBOCTBIO MTOTOIHBIX YCIIOBUH HA TEPPUTOPHH PEUHBIX OacceitHoB. B cuity 3Toro B ruj-
POJIOTHU TIPUXOJUTCSI MCIIONB30BAaTh JaHHBIE THAPOMETEOOJOTHYECKUX HaOIIOeHNH HENMOCPEeICTBEHHO B
npupone. OCHOBHBIE METEOPOJIOTHUECKHE DIIEMEHTHI (OCaJKH, TeMIepaTypa BO3AyXa) B OIpeNeJeHHBIX
MacmTadax BPEMEHHU HOCST XapaKTep CTOXACTHYCCKHUX MEPEMEHHBIX U OOYCIIOBIMBAIOT aHAJIIOTWYHBIN Xa-
paKTep 3aBUCSAIINX OT HUX THIPOJOTMUCCKUX XapaKTEPUCTUK. ITO, €CTECTBEHHO, OTPAXKACTCS HA METOAOJIO-
THUH ¥ BO3MOXHOCTSIX TUAPOJIOTHYECKUX ITPOTHO30B U 00YCIIOBIHMBAET CYIIECTBEHHYIO POJIb B HUX 3JIEMEHTa
BEPOSITHOCTH.

Hayuno-MeTomudeckas 0a3a MpOrHO30B CTOKA TOPHBIX PEK B HACTOSIIEE BPeMs MOKa yCTyHaeT TaKOBOU
IUTSE paBHUHHBIX PEK. JTO CBS3aHO, MPEXKIE BCETO, C HEMOCTATKOM HAJAEKHBIX HETIOCPEICTBEHHBIX THAPOME-
TEOPOJIOTUIECKUX HAOIIOCHHIA, a TAKXKE C OCOOEHHOCTSIMHA (QOPMHUPOBAHHS CTOKA B TOPAX, OMPEAEIIEMbIMH
KJIUMATOM, YKIIOHAMHU U BBICOTOM 3€MHOM MOBEPXHOCTH.

Paznuuus B MeTOMKE AOATOCPOYHBIX MIPOTHO30B CTOKA FOPHBIX PEK OMPEACISAIOTCS CTEICHBIO eTaNIn3a-
MU OTIMCAaHUS YYUTHIBAEMBIX MIPH COCTABICHUH MPOTHO32 THAPOMETEOPOIOTHYECKUX MPOIIECCOB M METOAOB
pacdera HaKOIICHHUS U PacXO0BaHUs BOJbI Ha BojocOope.

B cooTBeTCTBUU C 3TUM METOABI IPOrHO30B MOAPA3ACIAIOTCS Ha 1B OCHOBHBIX BUAA:
® pErpeccHOHHBIE, pPealn3yIOIie caMble MPOCThIe, JIMHEHHBIE (peKe HEeNWHEHHBIE) COOTHOIIEHUS MEXIy

OyAyIuM CTOKOM U OJHUM WJIM HECKOJIIbKHMH apTyMEHTaMH;
® METO[Ibl, OCHOBaHHbIE Ha MATEMAaTHIECKIX MOJENIX (JOPMHUPOBAHUS CTOKA B TOpax.

MeTo/ 161 IPOTHO30B, OTHOCSIIUECS K IMIEPBOMY BHIY, Pa3padaThIBAIOTCS, KaK MPABHIIO, MEXKIy HU3MEPCH-
HBIMH Ha CTaHIMSIX CyMMaMH OCAJIKOB 3a XOJIOJIHBIN MTEPHO CO CTOKOM B 33/IaHHOM cTBOpe. B kadecTBe xa-
PaKTEepPHUCTUKN KOJMYECTBA OCATKOB HEPEIKO MUCTIONB3YIOTCS MOAYIIbHBIE KOO(PPHUIIMEHTHI HIIN “UHAEKCH, a
B Ka4yeCTBE MOKa3aTellsl OCTABIIUXCS B OacceliHe Ha JaTy COCTaBJICHUS MPOTHO3a 3aracoB BOJBI B CHEXHOM
MOKPOBE MPUMEHSIOT, HalpuUMep, OTHOILICHUE PAcXOIOB BOABI 32 MPEIIICCTBYIOIIMNA MEPUOA K CpeaHen
TeMIlepaType BO3[yXa 3a TOT ke Mepruoj. B HacTosmee BpeMs CTaTUCTHYECKHUE METO/IBI IIHPOKO HUCIOIB3Y-
IOTCS B MPAKTUKE THUAPOJIIOTHYCCKHUX MPOTHO30B, XOTS HAPSAAY C HEOCIOPUMBIMHU TOJIOKHUTEITHHBIMU KaueCT-
BaMH, TAKUMH KaK CPaBHHUTEIbHAS MPOCTOTA MPUMEHEHHS, HEOOIBIIONH HA0Op HEOOXOAMMEBIX IS IPOTHO30B
JAHHBIX, OHW HECBOOOHBI OT HEKOTOPHIX HETOCTATKOB.

[Torck HOBBIX CIIOCOOOB pelIeHUs 3a/1ad MPOTHO3UPOBAHUS CTOKa OOYCIIOBJIIEH HEAOCTATOYHOW TOYHO-
CTBHIO TPAJUIIMOHHBIX CTATUCTUYECKUX CITIOCOOOB M CYIIESCTBOBAHUEM psJa MPErpaj Ha IMyTH UX COBEPIICH-
CTBOBaHHUA. JTO — MPEXae Bcero, NeuIUT HHPOPMAUK U MPUHIMUIIMAIGHO OTPaHWYEHHAST BO3MOXXHOCTH
0TOOpaKEeHHUS CIOXKHOM TUHAMHKH MPUPOIHBIX TIPOIIECCOB CTATUCTHIECKOH CBSI3BIO.

[ToaTomy BTOpOIt BUI MPOTHO30B BKJIFOYAET METO/IbI, OCHOBAHHBIC HA PEIICHUM YPaBHCHUN OallaHca Bia-
T'Y M TEIUIa JJIs TOPHOTO OacceiiHa, a Takke Ha MOJIeNIX (POPMHUPOBAHHUSI TAJIOTO U JIOXKJEBOTO CTOKA B TOpPax.
[Ipumenenune coBpemeHHbIXx OBM, T'MIC u cmyTHHKOBOW WH(pOPMAIUKA TO3BOJISIET TIPOU3BOIUTE CIIOKHBIC
pacdeTsl CTOKO(GOPMUPYIOIIUX MPOIECCOB, C YYETOM KOJIMYECTBA, pacHpeeiieHHs MO0 TUIOMAAH ¥ BhICOTE
3amacoB BOJIbI B CHEKHOM TMTOKPOBE.

B CAHUI' MU HakoruieH OOJBINION OIBIT IO pa3paboTKe METOIO0B MPOTHO3a CTOKA Pa3IUJHON 3a0imaro-
BPEMEHHOCTH Y UCTIOJIB30BAHMIO WX B ONIEPATUBHON THAPOTPOTHOCTHYECKON MIPAKTHKE.
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Pa3zpaboTaHpl 1 UCTIONB3YIOTCA B ONEPATHBHOW MPAKTHKE pa3iHdHBIE METOABI KPATKOCPOUYHBIX, JOJTO-
CPOYHBIX M CBEPXIOITOCPOYHBIX NMPOTHO30B, OCHOBAHHBIE HA CTATHCTUYECKOM TOAXOME M MAaTEeMaTUIECKHIX
MOJIETISX.

OpHako, B HacTosIIee BpeMs HCIIOJIb30BAaHNE MHOTHX METOJ0B HEBO3MOXHO M3-32 OTCYTCTBUSA WM He-
JoCTaTKa UCXOMHOM MH(OpPMAIIMK C METEOCTaHINil B 30HE (POPMHUPOBAHUA CTOKA 3a TpeaenamMu Pecybonuku
VY306ekncTan u OTCYTCTBUS JAaHHBIX B MPOTHO3HBIX MYHKTaX, B KPATKOCPOYHBIX MPOTHO3aX — JAHHBIX Paslio-
30HAMPOBaHUS aTMoc(hepsl Ha TeppuTopun LleHTpanpHOl A3um.

MeTtoanl HOJITOCPOYHOr0 NMpPOruo3a CToxka

JlonrocpouHbie MPOTHO3EI CTOKA BCEra ObLTH MPUOPUTETHRIM HAIMIPABICHUEM B IPOTHO3UPOBAHUN CTOKA,
TaKk Kak UMEHHO OHM 00ecneurBaroT MH(MOpMaIneil Takue BaXKHBIC HAPOIHOXO3SIMCTBEHHBIC OTPACIH, KaK
opolIaeMoe 3eMIIeICINE U THAPOIHEPreTHKA.

CoBpeMeHHbIE METOABI JOITOCPOYHBIX MPOTHO30B CTOKA OCHOBAHBI HA CIICAYIOMIMX METOJIUYECKUX MO-
X0Jax:
® CTaTHCTUYECKOM - MHOKECTBEHHAS PETPECCHS;
¢ HAa HCTOJBb30BAHNN MaTeMaTHIECKUX MOZeIeH.

WNudopmanmonnas 6a3a MCXOJHOW HEOOXOAUMOW JUTsl MPOTHO3UPOBAHUS WH(POPMAIIMK BKIIIOYACT CIe-
JIYIOIIEe OCHOBHBIC XapPaKTEPUCTHKH:
® CTOK, MPE/IIECTBYIOMINI CPOKY BBITyCKa MPOTHO34,
HaKOIJICHUE OCaJIKOB HA JIATy BBITYCKa MPOTHO3a,
TeMIeparypa Bo3ayxa npelecTBYIONIETO Mepruo/ia U Ha Iepro/] 3a0J1aroBpeMEeHHOCTH TIPOTHO3a,
nHpopmarus MIC3 0 3aCHE)KEHHOCTH TOPHOU TEPPUTOPUHN OacceiHa peKH,
OIIEHKa CHET03aracoB M0 JIaHHBIM aBUAIMCTAHIIMOHHBIX HAONIOJCHUH M JICKAJIHBIX H MapIIPYTHBIX CHE-
TOChEMOK Ha JIATy COCTABJICHUS MPOTHO3a U JPYTHE

OcranoBumMcs Ooiee HO,I[pO6HO Ha HCKOTOPLBIX MCTOAAaX, OCHOBAHHBLIX Ha BBIIICTICPCUUCIICHHBIX MOAXO-
Jax.

ABTOMaTH3MPOBAHHAS CHCTEMA J0JITOCPOYHBIX NMPOruo3oB ctoka AUCITI

Hawnbonee mepcrnekTHBHBIM HaNpaBICHHEM Pa3BUTHS MIPOTHO3WPOBAHUS CTOKA SIBISIETCS MCIIOIH30BAHUE
MaTEeMaTHYECKUX MOJICICH, KOTOPBIE OMUCHIBAIOT (PU3NIECKHUE MPOLIECCHI, TPOUCXO SIS Ha BojgocOope [1].
HeocmopumMbimMu mperMyIiecTBaMH MOJETBHBIX METOIOB IIPOTHO30B SBIISIOTCS:
e Ooublas pu3nMUecKasi 000CHOBAHHOCTH, OIIMCHIBAEMBIX MIPOIIECCOB U SBIICHUN;
BO3MOXKHOCTH WX MCITOJTB30BAHUS B YCIOBUAX AeuunTa HHPOPMAIHH;
® BO3MOXKHOCTH HCITOJIB30BaHUsI 00JIee KOPOTKUX PsIIOB HAOIIOIEHHS 32 (PaKTOPaMH CTOKA.

Crenugyka THIPOIOTHYECKOTO0 MPOTHO3UPOBAHUS MPEIBIBISCT K MAaTEMAaTUYCCKUM MOJIEISIM OTIpeJie-
neHHble TpeOoBanust. OHM JTOJDKHBI BKIIOYATh KAaK MOXKHO MEHBIIIEE YMCIIO IJI0XO MPOTHO3UPYEMBIX METEO-
POJIOTHYECKUX BEJMYWH, ObITh HE OYEHb YYBCTBHUTEIHHBIMU K TOTPEIIHOCTSIM MCXOIHBIX JAHHBIX H JIETKO
HACTpauBaThCs Ha M3MEHEHHE 00beMa BXOMHOHN mH(opmanuu. VMcrnonp3oBaHue orpaHMYEHHON U HE OYCHb
HaJCKHOW MHPOPMAIIMY MOXET TPUBECTH K CHIKECHUIO TOYHOCTH PacueTOB, KOTOPasi MOXKET OKa3aThCs He-
JIOCTaTOYHOM 151 obecriedeHus 3PpPeKTUBHOCTH MporHo3a. HekoTopoit koMIieHcaIueil B 3TOM ciiydae sBIIs-
€TCsl BO3MOXKHOCTB OTIEPAaTHBHOIN KOPPEKTUPOBKHU MTPOTHO3a 32 CUET HEMPEPHIBHOTO MOCTYIUICHNS HH(OpMa-
MU O MPOTHO3UPYEMOH BEIUYHHE, KOTOPYIO THAPOJIOT-IIPOTHO3KUCT MOXKET JIENIaTh ¢ UCTIOIb30BAaHUEM pPa3-
JTIHBIX CYOBEKTUBHBIX CTIOCOOOB.

Pazpaborannas 8 CAHUI MU meTomuka TOITOCPOTHOTO MPOTHO3UPOBAHMS CTOKA TOPHBIX PEK OCHOBAaHA
Ha KCIOJIL30BaHUY JCTCPMHUHUPOBAHHOW MAaTeMaTHYECKONH MOJEIN U BKIIFOYACT ONMKCAHUE MPOIEcca CHEro-
HAKOIUICHUSI B TOpaX, TassHUS CHEKHOTO MOKPOBa, (POPMUPOBAHUS TAJIOTO U JIOXKIEBOTO MOCTYIUICHUS, pac-
YeT CTOKA C JICTHUKOB M TpaHC(HOPMAIIHIO BCEX BHIOB MTOCTYIICHHUS B CTOK B 3aMBIKAOIIEM cTBOpe [2-6].

Meton npeHa3HAaYCH I TPOTHO3UPOBAHUS BETETAIIMOHHOTO CTOKA (CPEIHETO 3a CE30H C pacIpeierne-
HUEM I10 MECSIIIaM) TOPHBIX PEK B CTAaHIAPTHEIC CPOKH BHIITYCKa MIPOTHO3a C BO3MOXKHOCTHIO X YTOUHECHHSI, C
3a0aroBpeMeHHOCTBIO OT 1 10 6 Mecanes. [IporHo3mpyemblii CTOK pacCUUTHIBAETCS C JEKAAHBIM IIAaroM U
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MOXeT 3Q(EKTHBHO YTOUHATHCS W KOPPEKTHPOBATHCS TEKYIIEH THIPOMETEOpPOIOTHUECKO MH(popMarmeit
10 MEpe CIABIXKH CPOKOB BBIITYCKa IIPOTHO30B.

B kadecTBe MCXOAHBIX NAHHBIX HMCIOJB3YETCS CTaHAApTHAs THAPOMETEOpOJIOTHYECKas WHPOpMaLus —
0CaJIKH, TEMIIepaTypa, BIaKHOCTh BO3/yXa, PacXObl BOABI B 3aMBIKAIOIINX CTBOPAX PEK, a Takke (PHU3HUKO-
reorpajuyeckue XxapakTepucTuku Oacceifna. Ha nepuos 3a06iaroBpeMeHHOCTH NPOrHO3a 3aJa0TCs KIUMa-
TUYECKUE OLICHKU METEOIEMEHTOB WM OJITOCPOYHBIM IPOTHO3 aHOMAJIMH TeMIepaTyphl BO3AyXa U ocal-
KOB.

B Hacrosiiee BpeMs B cUCTEMY IPOTHO3UPOBAHUS BKJIIOUEHBI OCHOBHBIE T'MIPOJIOTHUECKHE PAalHOHBI B
OacceitHax pex CoIpmapsi 1 AMyJIapbH:

e Uupumk — Axanrapanckuii (peka Ilckem, Yatkan, Axanrapan, Yram, mputok B YapBakckoe BOZOXPaHH-
nuIe);

e Anaiickuii xpebet, ceBepHsblii ckioH (peku Tap, Kypma0, Cox, Ucdaiipam, Ucdapa, [llaxumapnan, Ax-

Oypa),

Oepranckuii xpebet (foro-3amamHblii CKiIoH), (peku Kapakynsmka, SAccel, Kyrapr, Tentskcaii);

npaBbie mpuToku Ceipmapsy, (peku ["aBacaii, Yamak, [Tanmaara);

Bacceitn pexu 3epasiias,

Bacceita pekn Baxm (mputok B Hypekckoe BOIOXpaHUIIHUIIE),

Baccelin pexu [Tk,

Bacceita pexu Kadbuprauran.

JIJisl IpaKTUYEeCKOTO HCIOIB30BAHUS MOJICITBHOTO KOMIUIEKCa ()OPMHUPOBAHMSI CTOKA M BBITYyCKa JIOJTO-
CPOYHBIX TPOTHO30B CO3/[aHa aBTOMATHU3WPOBAaHHAs CUCTEMa THAPOJOTHYCCKUX PACYCTOB U IPOTHO30B
(AUCTTI) (puc.1).

B cocraB AVICI'TI BXOAST CleAyIOMIHAE Pa3IeIb:
® 6Oaza eudpomemeoponocuneckux oannvix (bI'MJ]), npencTaBisomas CTPyKTYPHO-OPTaHU30BaHHYIO CO-

BOKYITHOCTh MH()OPMAIIMOHHBIX OOBEKTOB i COOpa, XpaHEHUS TUIPOMETCOPOIOTHYECKUX U (PUIUKO-

reorpadUIeCKUX TaHHBIX, HECOOXOIUMBIX JUTsI TOCTIDKEHUS ITOCTAaBICHHOM IIeH 00paboTKY;
® npocpammuo-anzopummudeckoe obecneuenue (I10), COCTaBIAIONIEE OCHOBHOE siIpo (0a3wcC) CHCTEMEI,

(YHKIMOHAIEHO-OPUEHTHPOBAHHASI COBOKYITHOCTh IIPOTPAMMHBIX 3JIEMEHTOB (MOJTyJICH).

B MeTomax mporHO30B HCIONB3YETCs CTaHAapTHAs THAPOMETEOpOJIoTHYecKas HH(PpOpMAIUs, OCTYIIak0-
mas B [MI] ¢ ceTu cTaHmmii ¥ MOCTOB, MHOTHE M3 KOTOPBIX PACIIOIOKEHHI 3a TeppuTopuc PecyOmmku VY 3-
OekuctaH B 30He (popMUpoBaHUs CTOKA pek AMyaapbs u ChIpIapbs.

B cBs13u ¢ cokpaiieHuemM HaOIIOAATEIBHON CETH, 0COOEHHO 1Mo Tepputopun Kuprusuu u TamkukucTana,
B HACTOSIIEE BpeMs METOMBI MPOTHO30B 10 psay Tuaposiormuecknx OacceitnoB cucteMbl AVCITI He obec-
redeHsl nHpopMarmeit. ToTbKO O TpeM THAPOIOTHISCKUM palioHaM Ynpunk-AXaHTapaHCKOMY, TPaBBIM
nputokaM pexu CreIpapbsu U pekam ceBepa DepraHcKkoi JTOJUHBI B HACTOAILEE BPEMsI OCTYHAET JOCTATOU-
HO€ I IPOTHO3MPOBAHMS CTOKa KonndecTBo mH(popMaruu. Ocolyro 1IeHHOCTh METOT TIPEACTaBISAET B TIe-
PpHOJ amnpenb-uIoHb JJIS pacdera MpuToka B YapBakcKoe BOAOXpaHWIHUINA, I pacyeTa ONTHMAaIbHOTO Ha-
TIOJIHEHUSI BOJIOXPAHWIHINA JO MIPOCKTHOM OTMETKHU.

CraTucTHYeCKHE METO/bI A0JITOCPOYHOI0 IMMPOrHo3a CToka

CTaTUCTHYECKUE METOJbI JOJATOCPOYHOT0 MPOTHO3a CTOKA OCHOBAHBI Ha YPaBHEHUSX MHOXKECTBCHHOMN
perpeccud, TJe B Ka4eCTBE MPEIUKTOPOB HCIOIB3YIOTCS TAHHBIE O HAKOIJICHUU OCAJIKOB Ha TIEPHOJ ITPOTHO-
3a JuIs 0acCeHOB TOPHBIX PEK, a TaKXkKe TeMIleparypa Bo3ayXa 3a MPeANiecTBYIONINN MepHoI U IaHHBIE Jie-
KaJIHBIX ¥ MapIIPYTHBIX CHETOCHEMOK.

OcTaHOBHMCSI Ha HEKOTOPBIX W3 HUX. METOMBI IONTOCPOYHOTO MPOrHO3a cToka pek Baxm (rm. Komco-
Monaban) u 3epaBman (ri. ymynn) Ha UIOIL-CEHTSIOPH, OCHOBAHBI HA TIPEIOKEHUH Pa3eIbHOTO MTPOTHO-
3WPOBAHUS JICTHUKOBOW U CHETOBOHM COCTABJISIONINX OOIIEro cTokKa. [7].

Emte onHy rpynmy CTaTUCTUYECKUX METOOB MPEACTABISIOT METOIBI JOITOCPOYHOTO MTPOTHO3a CTOKA PEK
CTEKAOIIMX C CEBEPHOTO CKIIOHA AJaiickoro xpedTa (peku [laxumapman, Cox, Ucdapa). OHM OCHOBaHEI Ha
WCTIOJIb30BAaHUH CTATUCTHUYCCKUX CBS3€H MEKAY BEIMYMHAMH CTOKAa U HEKOTOPHIMH THAPOMETEOPOJIOTHYC-
CKHMU XapaKTEPUCTUKAMU Ha TIISIAOJIOTHYECKOM cTanroHape «Jlemnuk AOpaMoBay. AHAJIOTUYHEIN ITOAXOT
WCTIOJIB30BaH YISl CTATUCTUYECKOTO METOJIa JOJITOCPOYHOTO MPOrHO3a cTOoKa Juisl pekn Baxmr moct Komco-
Mouadar.
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CrpykTypa aBTOMaTH3UpOBaHHOW nHMopMaronHoi cucteMbl (AUCITI)

Mertoz mporHo3a NpUTOKa BOJBI B AHIMKAHCKOE BOJIOXPAHHIIMIIIE MO3BOJISET IPOTHO3UPOBATh NPUTOK B
pasiauuHble epruoabl roja [8].

MerToa AONTOCPOYHOr0 MPOTHO3a CTOKa pekn AMynapbu B cTBopax n.Kepku u n.[lapranara ¢ yueTom xo-

3AHCTBEHHON NIESITEIILHOCTH MPEAHA3HAYEH Ul IPOTHO3MPOBAHHS BETETAIIMOHHOTO CTOKa (CpegHero 3a ce-
30H U 110 MECSIaM) B CTaHIAPTHBIE CPOKH BBIITYCKa MPOTHO30B. MeTOMUEeCKOH OCHOBOI MPOrHO3a SIBIIAIOT-
csl ypaBHEHHS 3aBUCHUMOCTH CTOKa peku AmyaapbH B cTBopax n.Kepku u m./lapranata oT cyMMBbl 3UMHHUX
0CaJIKOB B BEPXOBBAX OacceliHa peku AMymapsu [9].
OO0muM HEOCTaTKOM METO/OB OCHOBAHHBIX HAa CTAaTHCTHYECKOW TEXHOJIOTHU SIBISIETCSI OTCYTCTBHE «THOKO-
CTH», TaK KaK CTaTHCTHYECKHE 3aBUCUMOCTH MPEACTABISIIOT CO00H HEKOTOPBIA MEPEKUIHON MOCTHK OT Tpe-
JUKTOPa K MPEIUKTAHTy, U OTCYTCTBHE BHIOPAHHOTO MPEIUKTOPa MPUBOAUT K HEBO3MOKHOCTH HCIIONB30Ba-
HHS IPOTHOCTHYECKOTO METOA.

[Ipekpamenne HaOIrONEHUK HA HEKOTOPBIX BHICOKOTOPHBIX CTAHIMAX TakuX Kak «Jlemnuk demdeHko»,
«Jlemauk AOpamoBay, «HaapTam» u psae APYTHX CYIIECTBEHHO YCIOKHHIO CHTYallHIO C HCIIOIb30BAHUEM
MHOTHX METOJIOB.

MeTtoabl CBEPXA0JITOCPOYHOr0 MPOrHo3a CToka

MeToBI CBEPXIOATOCTOYHOTO IIPOTHO3a CTOKA MPEAIONAraloT BO3MOXXHOCTh €T0 MMPOTHO3MPOBAHUS C 3a-
OnaroBpeMeHHOCTBIO 1 ron u Gornee.

B ocHoBe cBepXI0JITrOCPOUHBIX MPOTHO30B UCHOIB3YETCS Pa3HbIC MOAXOMABI K IPOrHo3y ctoka. OnuH u3
HUX UCTIOJIB3yeT B KauecTBE MCXOAHON MH(OPMAIIMN OCPEIHEHHbIE 3HAYCHHS MPU3EMHBIX TEMIIEPaTyp BO3-
JlyXa ¥ JaBJICHUS B y3JIaX CETKU CEBEPHOTO MOJYIIAPUS C COOTBETCTBYIONICH 3ab1aroBpeMeHHOCThIO0. [loiy-
YCeHBIC YpaBHEHUS JUIS pacdeTa MPUTOKa BOJbI B YapBakcKoe U AHAMKAHCKOE BOJOXPAHMIIMINA U CTOKA pe-
KM 3epaBIliafd MOrHO3UPYIOT CTOK C 3a0JIarOBPEMEHHOCTRIO 8, 6, 7 1eT cooTBeTCTBEHHO [10].

[IporHo3 mpuToka B HapBakCKOE BOIOXPAHWIIHIIE C 3a071arOBPEMEHHOCTRIO OT 1 10 5 JIET OCYIIECTBISIET-
Csl TIO CBSI3SIM IPUTOKA C MOCTYIUICHUEM TaJION U JIOXKIEBOM COCTABJISAIONIEH Ha BOJO0COOP, IO CBS3H MPOTOKA
C CyMMapHOW BEJIMYMHOW TMOCTYIUIEHUS, MO CBSI3AM C OCaJKaMM 3a XOJIOJHBIA M TEIJIbId mepuoj roja. B
CBOIO OYepeab KaKAast U3 STHUX BEIMYUH MPOTHO3UPYETCS IO MAaKPOMETEOIPETUKTOPAM.
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Hns mpornosa nputoka B TokTorynbsckoe, AHAMKAHCKOE U YapBakcKoe BAXpP. B KaY€CTBE MPEIAUKTOPOB
WCTIONB3YIOTCS OCPEIHEHHBIE CPEIHETOOBbIE 3HAYECHHS MPHU3EMHBIX TEMIIEpaTyp BO3AyXa W MPHU3EMHOTO
JIABJICHUS B y3llaX reorpadudeckori ceTku CeBEPHOTO MOTYIIAPHSL.

MeTtoanl KPaTKOCPOYHOI'0 MPOrHo3a CToxka

MeToabl KpaTKOCPOUHBIX POTHO30B CTOKA, 3a01aroBpeMeHHOCThI0 10 10 cyToK pa3zpaOoTaHHBIE IS pe-
K4 3epaBIllaH U CPEIHEro TedeHus AMyaapbH, OCHOBaHbI Ha MCIOJIb30BAaHUM a9POCHHOINTHUYECKON MH)OP-
Mamuu. ias AMyznapsu npo0iieMa KpaTKOCPOYHOTO IPOrHO3a CTOKA IPEACTaBisieT coOOH upe3BbluaiiHO
TPYAHYIO 3a/1a4y 10 PsiTy MPUYUH: H3-32 HEYCTOWYMBOCTHU pyciia, OOMBIINX BOA03a00POB, HEYYTEHHBIX BO3-
BPaTHBIX BOJ, CHCTEMbI BOJOXPaHWIMUIL, OTCYTCTBUS HH(popMauuu o ctoke pek Kokua n Kynnys Gepymmx
CBOE HayaJlo Ha TeppUTOpUU AdraHucTaHa U psaa APYrUX MEIKUX INPUUUH.

Jnist mosydeHus MPOrHOCTUYECKUX YpaBHEHHI OblIa MCIOJIb30BaHa MOLIaroBas MHOKECTBEHHAs perpec-
cHsl, TIO3BOJISIIOIIAsl BBIOpaTh HamOonee MH(POPMATHUBHBIE MPEAUKTOPHI C OJHOBPEMEHHBIM MOCTPOCHHUEM
IIPOTHOCTUYECKUX YPABHEHUH.

B kauectBe ncxonHON MHPOPMAIMK UCIOIb3YIOTCS TEPMOTUTPOMETPHUECKIE XapaKTEPUCTUKU TEIION U
XOJIOZHOM BO3AYIIHOW Macc W BBICOTa HYJIEBOW M30TEPMBI (IS IEproa HIOIb-aBrycT). B apxuB nmpenukTo-
POB BKJIFOUEHBI HApsy C IMIPOMETEOPOIOTNYECKUMHI TEPMOTUTPOMETPUYECKHUE XapaKTEPUCTUKH TEIUION 1
XOJIOTHOM BO3MYITHEIX Macc Ha M300apuyeckux noBepxHocTsax 850, 700, 500 rlla.

MeToabl KpaTKOCPOYHOTO MPOTHO3a CTOKA PEK CTEKAIOIIUX C CEBEPHOrO CKIIOHA Analckoro xpedrta (pe-
ku laxumapnan, Cox, Ucdapa), a Taroke pexu 3epasiuaH, cT. JJynyian ocCHOBaHBI Ha MCIIOIB30BaHUU Mate-
MaTHYECKOH MOJENH C Y4ETOM BpeMeHU JoOeranus. VICXoHBIMU AaHHBIMU 7Sl 3TUX METOJIOB CIIy’KaT Cle-
NYIOIUE JaHHBIE: CPETHECYTOUHAs TEMIepaTypa BO3/1yXa, CyTOYHBIE CYMMBI OCAJKOB Ha TIISILIMOJIOTHYE-
cKkoM cTanuoHape «Jlegauk AOpamoBay» M 3Ha4YCHUS IUTOLIANeH olleieHeHHsT OacCEHOB PeK MO BBHICOTHBIM
30HaM.

Merton KpaTKOCPOYHOIO IIPOTHO3a NMPUTOKa B YapBakckoe BoJOXpaHUIMIIE. 3a01aroBpeMEHHOCTh METO-
Jla OT OIHUX CYTOK JI0 AECATH CyTOK. B kauecTBe 6a30BOM MOJENN HCIOIB30BaHA MaTeMaTHUECKasi MOJIENb C
y4eTOM BpeMeHH Ao0Oeranus. MicxoqHpIMu JaHHBIME AJIS1 3TOTO METOAa CIY)KaT CIeAyIOUIre TaHHbIe: Cpel-
HECYTOYHasl TeMIIepaTypa BO31yXa, CYTOUHBIE CYMMBI OCaJIKOB II0 METEOPOJIOTHUecKOr cTaHuuM llckeM u
JaHHBIC O 3aCHEKEHHOCTH OacceitHa YapBaKCKOro BOJOXPaHWININA IO BBICOTHBIM 30HaM. JlaHHBIE O 3acHe-
KEHHOCTH TOJyYeHBl MyTeM OOpaOOTKM LUPPOBOH CHYTHUKOBOH HH(POPMALUH C METEOPOJIOTHMYECKUX
ciiyTHUKOB cepur NOAA [11].

B Hacrosiee Bpemsi pa3paboTaHbl M MCHOJB3YIOTCS B NPAKTHKE METObI KPaTKOCPOUHBIX IPOTHO30B
CTOKa, OCHOBaHHBIC Ha HCIOJNb30BAaHUN CITyTHUKOBOH HMH(OpMAIMU O 3aCHEKEHHOCTH TOPHOH TEPPUTOPUH
(SRM)

3axuroueHue

U3 BhIlIe CKa3aHHOTO OYEBHIHO, YTO Ul PEIICHHS TUAPOIPOTHOCTHUECKUX 3a/1a4 YPE3BBIYAHHYIO BaX-
HOCTh IIPEACTaBIIIET PACKOHCEPBALUs METEOPOJIOrHUeCKON cTaHIuy Ha JenHuke Penuenko (TamkukucTan)
u BoccraHoBienue cranuoHapa CAHUI' MU na nennnke Adpamosa (Keiprei3cTan) U npuaaHue UM craTyca
MEXIYHApOIHBIX CTAHIUH, B pab0Te KOTOPHIX MOTJIM Obl y4acTBOBAaTh Bce rUIpoMeThl CpenHei A3um.

JU1s IOBBIIIIEHNST Ka4eCTBa IIPOrHO30B CTOKA BET€TALMOHHOIO IIEPHOAa HEOOXO0AUMBI JAHHBIE O CHETOHA-
KOIUICHUHX B 30HaX ()OPMHUPOBAHUS CTOKA. DTU JAHHBIE MOT'YT OBITh I10Jy4EHbl COBMECTHBIM HCIIOJIb30BaHU-
€M HaOJIIOJICHUH BBICOKOTOPHBIX M CPETHETOPHBIX METEOPOJIOTMUECKUX CTaHIH, a TAK)KEe Pe3yJIbTaToB ANC-
TAHIIMOHHOI'O 30HAMPOBaHUS (BEPTOIETHBIE HAOMIOACHUS 3a BHICOTONH CHEXHOTO IOKPOBA IO IUCTAHIIMOH-
HBIM peiikaM, IUIOLIa[b 3aCHE)KEHHOCTH IO BBICOTHBIM 30HAM M PEYHOro OacceilHa B LIEJIOM IO AaHHBIM
CIIyTHHKOBOW MH(OPMAIIK CPEAHEr0 U BRICOKOTO paspewienus) [12-13].

B Hacrosiee BpeMsi Hanbosiee peabHBIM OCTAeTCs MCIIOIb30BaHNE LHU(PPOBOM CITyTHUKOBOH MH(pOpMa-
mu co cryTHUKOB NOAA ¢ mpuMeHEHHEM IIporpaMM ee 00paboTKH, penocTaBieHHbIX [IBeimapueii. Am-
pobauysi UX MpoBeAEHA IO ALY TUAPOJOrHdeckux OacceitHoB. HeoOxomumo pacmupuTth olpeneineHue
IoIaAell 3acCHe)KEHHOCTH 10 30HaM (OPMHUPOBAHMS CTOKA BCEX OCHOBHBIX OacceiiHOB Chipaapbu U Amy-
JapbHy.

st obecrieueHrs IEPBOOYECPETHBIX HHPOPMAIIMOHHBIX MTOTPEOHOCTEH THAPOIIPOrHO3UPOBAHUS HEOOXO-
JMa!

- OJAEPKKa paOdOTHl OrPAaHUYEHHOT'0 YMCIIA ONOPHBIX METEOCTaHLIHA;

- IIMPOKOE UCIIOIB30BAaHUE PAAUOJIOKALIMOHHON U CIlyTHUKOBOW HH(OPMAIHH;
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- YCOBEPIICHCTBOBAaHHE CHUCTEMbI cOOpa, 00pabOTKH M PACIPOCTPAaHCHHUS MEPBUYHON THAPOMETEOPOJIO-
rUYeCKoi nH(OpMAIIUH;

- BKIItOUEHHE OacceliHa ApalbCKOTO MOPS B IPOrpaMMy TII00ATbHON CETH M3MEPCHHI XapaKTePUCTHK
TUAPOJIOTHYECKOTO IIMKJIA B COOTBETCTBUU C MPOEKTaMH, BhIMOIHseMbIMU 1o 3rugoit BMO, FOHECKO u
Ap.

- HEOOXOMMO, TI0 BO3MOKHOCTH, COXPAHATH CIOXKHUBIIYIOCS K HACTOSIIEMY BPEMEHH HaOIIOAATCIILHYIO
CETh THJIPOMETEOPOJIOTHUCCKUX CTAHIINIA;

- OCHOBHBIM IIPH PEOPTaHU3aIliN CETH Ha CETOMHAIIHUNA JCHb CYMTATh METOJT SKCIIEPTHBIX OIEHOK HE0O-
XOJIMMOCTH JTAaHHOTO ITyHKTa HAOJI0ICHUI;

- B CJIy4ae COKpAIeHMs ceTH 0€3yCIIOBHO HEJNb3s 3aKPhIBATh CTAHIIUU:

O WMEKINUE NITUTEIbHBIC PS/IbI HAOIIOICHHUIA;
O BeIyIIre HAOIIOACHMS 110 IMHPOKUM MHOTOIICIICBBIM IIPOTpaMMaM;
O HE UMEIoNINe OJIM3KO PACIIOIOKEHHBIC B CXOIHBIX YCIOBHIX COCEIHHUE CTAHIINY;

- HEOOXOIMMO TPEIBAPUTEIILHO YYUTHIBAThH MOCICACTBUS B OCBEIICHUU TEPPUTOPHY JaHHBIMH TIPU 3a-
KpPBITUHU CTAHIIHH,

- TIPY OTKPBITUH HOBBIX CTAHIIUN W MTOCTOB CIICAYET, MPEXKIC BCETO, BRIICHATh MHCHHE ITOTpeOUTENCH Me-
TEOPOJIOTHYECKON MH(OPMAITUH U ONPEACTUTh OTPEOHOCTh B HEW BOJIM3U PETHOHA MPEAIOIaracMbIX CTaH-
[IU# 1 ITOCTOB.

- TIpY OpTaHU3AINH CTAHITMHN B TOpaxX CICAYET MPHICPKUBATHCS PEKOMEHIAITNH 10 PEIPe3eHTATHBHOCTH
JTAHHOTO ITYHKTa HAOJIOACHU.

[Momumo monmyyenust Texyuiei nHpopmauuu cuiamu Bcex HI'MC cpenHeasnatckoro permona HeoOXo-
JTIUMO CO3/1aTh 00N OAaHK THIPOMETEOPOTOTHICCKUX TAHHBIX.

JUJIs yCIenIHOTro pelieHus] TUAPOIPOTHOCTUIECKHUX 3a/1ad Hapsay C CO3JaHUEM HaOoJaTeIbHOU CeTH
ONTUMAJTBHBIX Pa3MEPOB, YIOBICTBOPSIONICH HHTEPECHI BCEX PECITyOJIMK YCIOBUSX HEOOXOAMMO:
®  COACHCTBOBATH MEKIYHAPOJHOMY OOMEHY THAPOIOTHICCKUMHI JAaHHBIMH M TIPOIYKITUECH B 0COOCHHOCTH

JUTSL CTPaH, KOTOPBIE COBMECTHO HMCIIOIB3YIOT PEUHbIC 0aCCEHHBI;

e cleAyeT YISHATh OOJIBIIYIO POJIh BOIPOCAM CHIDKEHHS PHUCKA W YIPO3bl MaBOJKOB M 3aCyX M OIICHKE
BOJHBIX PECYPCOB M UX KAa4eCTBA IS YCTOWIMBOTO PAa3BUTHS;

e  pa3BUBAaTh TUJPOJOTUYECKUE MPOTHO3BI U MPEAYNPEKACHUS, KaK B €CTECTBEHHBIX YCIOBHIX, TaK U B
aBapUIHBIX BapUaHTAX;

e  pa3BHWBATh METOJBI IPUMCHECHHSI CBSI3aHHBIX C BOJION JaHHBIX M HH(POPMAIIUU JUTSI OIICHKH, 3PP EKTHBHO-
T'0 UCIOJIb30BAHMS U YCTOMYHNBOTO Pa3BUTHUS BOJTHBIX PECYPCOB, a TAK)KE 3aIMTHI 00IIECTBAa OT CTHXHUMN-
HBIX O€ACTBHH, BBI3BIBAEMBIX THIPOJIOTHICCKUMU SBIICHUSIMU;

®  YIENATh 0c000€ BHUMAHHE PA3BUTHIO CIICIYIOIIUX OOJIACTEH:

O THUAPOJIOTMYECKHE MPOTHO3bI U YIPABICHUE BOJHBIMU PECYPCaAMU;

O METOJBI U TEXHOJOTHH JIJIsl TPOTHO3UPOBAHUS 3aCYXH U BHE3AIMHBIX KPATKOBPEMEHHBIX OYPHBIX
MMaBOJKOB U CCJICH;

O TMpOBepKa M SKOHOMHUYECKas! IEHHOCTh MPOTHO30B;

O Ppa3BUTHE U MOAJICPKaHUC HAOIIOIATEILHOM CETH.

KoneuHoi1 ke menpio MPOrHO3UPOBAHUS CTOKA OBLIO W OCTAETCS CO3/IaHNE CUCTEMBI HETPEPHIBHOTO TIPO-
THO3UPOBAHMUSI, KOTOPas BKIIIOYAET METOJIbI CBEPXJA0ITOCPOYHOrO MPOTHO3a WK HPEIyHpe:KICHUS, METOIbI
JIOJITOCPOYHOIO U CPEIHECPOYHOTO MPOrHO3a U METOABI KPATKOCPOYHOT'O MPOTHO3a.
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COBEPHIEHCTBOBAHUE CUCTEMbI YIIPABJIEHUSA JPEHA KHO-CBPOCHBIM
CTOKOM C YYETOM 3KOJIOI'MYECKHX TPEBOBAHUM
B BACCEHUHE P. CbIPJIAPBH

A.M. I'anues

CAHUUPH um. B.JI. Kypuna

B emunoM peyHoM OacceliHe, Kak B )KHBOM OpPTaHW3ME, CYIIECTBYET Hepa3phIBHAS CBS3b MEXKIy HppUTa-
IIMOHHO-MEIMOPATUBHEIME MEPOTIPUATHIMHA U PYCIOBBIMH IpoiieccaMu. Hanmuuue naHHOU CBSI3U MOJTBEp-
KIACTCS YMITMPUICCKUMHU 3aBICUMOCTSIMH, BBISIBJICHHBIX HA OCHOBE PErPECCHOHHO-KOPEISIIMOHHOTO aHAH-
3a MHOTOJeTHHX (1985-2000 TT.) CTAaTUCTHYECKHUX PSAIOB THAPOIOTHICCKUX HAONIOACHWA W BOIIOXO3SIHCT-
BEHHBIX MEPONIPHSITHHA B pa3pe3e BIIIOSATOB Y30eKHUCTaHa, HaXOAMmMuxcs B 6acceitae p. Ceipmapss (Tadm. 1).

Tabnuua 1
@OyHKIMOHATBHBIC 3aBUCHMOCTH JPEHAKHO-COPOCHOTO CTOKa OT BO03a0opa Mo BHiOsATaM OacceifHa p.
Ceipnapsu

Ne i/ Bunosr DyHKIMOHAIILHBIE YPABHEHUS CBSI3U Kos¢ummerr
KOPPEISINH
1 AHIWKAHCKUI Hine=18.475 exp (0.0014B) 0.845
2 ®Depranckuit J:=499.914+0.386 B 0.943
3 Hamanranckuii Hine=1.243 B—1903.322 0.979
4 TamkeHTCKUA Hine=0.908 B — 1258.62 0.988
5 ChIpIapbUHCKHUI Hine=601.59 - 0.383 B 0.847
6 JKu3aKcKuit Hine=0.689 B - 773.37 0.922

3

rae: Hic — 00beM JpeHaKHO-COPOCHOTO CTOKA, MITH.M
3
B — Bo03a00p Ha oporieHue, MITH.M .

B cBsi3u ¢ TeM, uTO QyHKIHMOHAIBHAS 3aBUCUMOCTD iy = f (B) HOCUT B OCHOBHOM JIMHEHHBIA Xapak-
Tep,(3a UCKItOUeHHEeM AHIMKAHCKOTO BIJIOSITA, I/Ie JaHHAs 3aBUCUMOCTh MUMEET IKCHOHEHIMATLHBIA Xa-
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