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BcemupHan meTeoponiornueckas opranmsayua (BMO) asnsertcsa cneumanmsmpoBaHHbIM
yupexaenunem OpraHusaummn O6beamnHeHHbix Hauunii. OHa npeactasnser cobom
aBTOPUTETHBIN NCTOYHUK MHOoPpMaLnmn cnctembl OpraHusaumm O6beamMHeHHbIX Haunii no
BOMpOCaM COCTOSAHMA N NoBeAeHns aTMocdepbl 3eMnu, ee B3aMMOAENCTBUSA C CyLLEN 1
okeaHaMu, NOroApl U KAMMaTa, KoTopble 06yCn0BAEHbl TAKMM B3aUMOAENCTBMEM, U UTOTOBOMO
pacnpeaeneHns BOAHbIX pecypcos. YneHcknin coctas BMO HacunTthiBaeT 191 rocygapctso

N TeppuTOpMUIO.

WWW.wmo.int
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Fo6anbHoe BoaHOEe napTHepcTBO ([Bl1) aBnseTca MexayHapoOAHON ceTblo, KOHLUEeNLUms
KOTOpOW 3akto4aeTcs B obecneveHnm rmobanbHol 6e30nacHOCTM B 06/1aCT BOAHbIX PECYPCOB.
OcHoBHas 3agayva Bl cocTonT B cCOAeNCTBUN PYKOBOACTBY M yNpaBAeHUIO BOAHBIMU pecypcamm
B Llen1sax o6ecrneyveHns yCTon4mMBoro u cnpaeseanmeoro pa3sutus. Cetb Bl aBnsetcs oTKpbITON
AN9 BCEX OpraHm3aLlmii, MPU3HaoLWMX MPUHLLUIIBI KOMMIEKCHOTO yNpaB/ieHNs BOAHbIMU
pecypcamu, KOTOpbIX MPUAEPXKMUBAETCS CETb.

WWW.gwp.org

National Drought Mitigation Center

HaumoHanbHbBIN LLEeHTP NO cMsArYeHuIo nocnepcTeui sacyxm (HLCIM3), cozpaHHbIn B
YHusepcutete wtata Hebpacka B J/InHkonbHe B 1995 r., oka3biBaeT NOMOLLb HAaCEIEHMIO 1
y4YpexXaeHUsM B OCYLLECTB/EHNN MeP MO CHUXEHUIO COLlManbHOM YA3BUMOCTU K 3acyxe, yaensas
ocoboe BHUMaHne obecrnevyeHnto roTOBHOCT U yNPaBAEHUIO PUCKaMK, a HE yNpaBAeHNIO
AeNCTBUAMM B KpM3UCHBIX cuTyaumnax. HLCM3 cotpyaHnyaeT co MHOrMMu dbeiepanbHbIMU
areHTCTBaMm, y4ypexxaeHsamMu LTaTos U MeXAyHapOoaHbIMU areHTCTBaMu.

www.drought.unl.edu

Hayano KomnnexkcHoii nporpamme 60pb6b1 c 3acyxoin (KME3) 66110 nonoxeHo BMO n Bl
Ha CoBeLLaHNKN BbICOKOTrO yPOBHS MO HaLMOHa/IbHOM NOINTUKE B OTHOLLEHUM 3aCyXUN B MapTe
2013 r. KMB3 paboTaeT C LUMPOKNM KPYrOM NapTHEPOB C Lie/1bl0 OKa3aHus NoAAepPXKU
3aMHTepecoBaHHbIM CTOPOHaM Ha Bcex ypoBHax. KIMB3 npegocTtasnser ceonm naptHepam
pykoBoasLLMe YKa3aHUs B 061aCTV NONTUKMN U yNpaB/ieHns NnocpeacTBoMm rnobanbHo
CKOOPAMHMPOBAHHON NOATOTOBKM Hay4YHOM MHOPMaLLMK, a Takxke o6MeHa nepefoBbIM OMNbITOM
1 3HaHNAMU B 061aCTV KOMMJIEKCHOW 60pb6bl € 3acyxoit. KIMB3 BHocuT Bknag, B [nobanbHyto
pPaMO4HY0 OCHOBY A5 KAnmaTtundeckoro ob6cnysxumsanmsa (TPOKO), oco6eHHO B TOM, 4TO
Kacaetca npuopuTteTHbix o6nactein [POKO: cHuxeHne pucka 6eACTBUA, BOAHbIE PECYPCbI,
CenbCckoe x03AMNCTBO N NPOAOBO/bCTBEHHAA 6€30MacHOCTb, SHepreTMKka 1 34paBooxpaHeHune.
OHa, B 4aCTHOCTK, HanpaB/ieHa Ha OKa3aHWe NoAAepPXKKU pernoHam n ctpaHam B paspaboTke
ynpexaatoLien nonmtukn 60pb6bl € 3aCyxoi, a Takxe 60/1ee COBepLUEHHbIX MEXaHN3MOB
NPOrHo3nMpoBaHunsa. Hactoawmin cnpaBo4HUK BHOCUT BKAaj, B AOCTUXEHNE 3TOM Lenn.

www.droughtmanagement.info
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MpumeuyaHune gnsa uyutTarenei:

[anHas ny6aukauns asnsetcs Hactblo «Cepun cpeACcTB U PyKOBOAALLMX YKa3aHWI MO KOMMAEKCHOM
60pbbe C 3acyxoii», coctaBnsemon KomnnekcHol nporpamMmmoi 6opb6bl ¢ 3acyxoin (KMB3). Hactosawmii
Cnpaso4Huk No nokasamenam u UHOeKcam 3acyuwAugocmu OCHOBaH Ha MMeloLLLeNCs iMTepaType 1 Ha
NCMOAb30BaHMM, NO MepPe BO3MOXHOCTU, pe3y/bTaTOB COOTBETCTBYIOLLIMX NCCef0BaHUIA. B cnpaBoYyHmke
YYMTbIBAOTCA NOTPEBGHOCTU CNEeLnannCcToB-NPakTUKOB U NN, ONpPeAensioWnx NoAnNTuKy. 3Ty
ny6avkaumio ciegyeT paccMaTpuBaTh Kak ClpaBoYHOe pyKOBOACTBO/MaTepuan AN cneumanncros-
NPakTUKOB, @ He Kak Hay4HYIO CTaTblo.

Hactoswas ny6avkauma npeactaBnset co60m «XMBO AOKYMEHT» U 6yaeT 06HOBNATLCSA Ha OCHOBE
onbiTa ee yntateneii. lNokasatenn n MHAeKCH, NOAPOOGHO NpeACTaB/ieHHbIe B r1aBe 7 CNpaBoOYHMKa,

a Tak>ke pa3MelLleHbl OHMalH no ccoiiike www.droughtmanagement.info. KMb3 npeanaraer
OTBETCTBEHHbIM 33 BOAHOE XO31MCTBO /INLLAM N COOTBETCTBYIOLLMM dKCMepTaMm, 3aHMMaloLLMMCA
60pb6OI C 3aCyxaMm BO BCEM MUPE, MPUHATb y4acTue B Aa/IbHENLLEM Yy dLleHnn AaHHON Ny6ankaumu.
[ns 3ToN Lenn BecbMa NPUBETCTBYIOTCA KOMMEHTapUU U AONONHEHMA. VIMeHa aBTOPOB 1 X BKAaAbl
6yayT AOMXKHBIM 06pa3oM oTMeyeHbl. [Ipocbba HanpaBAATb MaTepuasibl Ha aApec SNeKTPOHHOM NOYThI
idmp@wmo.int c ykazaHuem TeMbl cO06LLeHUA: «CNPaBOYHMK MO NOKa3aTensM U MHAeKCam
3acyLWINBOCTU».

LintnposaHune:

World Meteorological Organization (WMO) and Global Water Partnership (GWP), 2016: Handbook
of Drought Indicators and Indices (M. Svoboda and B.A. Fuchs). Integrated Drought Management
Programme (IDMP), Integrated Drought Management Tools and Guidelines Series 2. Geneva.

Cpepactsa v pykoBOAALLME YKa3aHMA Mo koMnaekcHol 6opbbe c 3acyxoii, Cepus 2
© 2016 BcemnpHasa meTeoponornyeckas opraHmsauma n obanbHoe BOAHOE NapTHEPCTBO

ISBN 978-92-63-41173-0
ISBN 978-91-87823-32-9

MpaBoBas orosopka:

O603Ha4eHNs, ncnonb3yemble B nybankaumsax BMO u TBI1, n npuBoaumbie B 3101 ny6amkaLmm maTepuansl He
03Ha4aloT BblpaxeHMs Kakoro 6bl TO HY 6b110 MHeHUS co cTopoHbl BMO 1 Bl B 0THOLIEHWM NpaBOBOro cTaTyca
Kakon-1nmbo CTpaHbl, TeppuUTOPUN, ropoaa Unm parioHa uian ux Bnactei, NM60 B OTHOLLEHUU AeAUMUTaLUnN nx
rpaHuu,

YnoMuHaHue oTaebHbIX KOMMaHWI AU Kakoi-nnbo NPOAYKLUMN He 03HAYaeT, YTO OHU 006 PeHbI AU
pekomMeHaoBaHbl BMO v Bl 1 4TO UM oTAaeTca npeanoYTeHne nepes APYruMu aHaloTUYHbIMK, HO He
YNOMSIHYTBIMW U/IN HE NPOPeKI1aMUPOBaHHBIMU KOMNAHUAMUN WU NPOAYKLIUEN.

3aKk/104eHNs, MHEHNA 1 BbIBOABI, NpeAcTaB/eHHble B ny6amkaumax BMO u Bl c ykasaHnem aBTopos,
npuHaanexar 3TUM aBTopam 1 He 06a3aTeNbHO OTpaxkatoT To4Ky 3peHns BMO v Bl nam nx cootseTcTByOLWLNX
YneHos.
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BbIPAXXEHUE NPU3HATEJIbHOCTHN

CnpasoyHuk no nokasamensam u UHOEKCam 3acyWU60CMu ABAAETC MHMLMaTNBON KomnaekcHom
nporpammsl 60pb6bl € 3acyxoli (KIMB3) n paspabotaH Mapkom Cso6oaow n bpalieHom Pykcom
13 HauMoHanbHOro LEeHTPa Mo CMArYeHnio NoCAeACTBUI 3aCyxun B YHNUBEPCUTETE LITaTa
He6packa B J/InHkonbHe.

YyacTue B ero noAroToske NPUHAIN U KOMMeHTapum npeactasmuan (bamMuanm nepedncieHnl B
andaBUTHOM MOpPAAKeE):

KesuH AHaepcoH, OTaen KaMmaTu4eckux AaHHbix U aHannsa, MUHUCTEPCTBO OXPaHbl
okpyxatoLien cpeabl Kanagbl

Yanpapawekxap bupagap, MexayHapoaHbii LEHTP CeNbCKOX03AMCTBEHHbIX MCCeA0BaHNM B
3acywnmebix paioHax (MKAPOA)

Mapkyc BuaxHeH n Hatanbs JiumoHec Pogpurec, BceMmpHblin 6aHk

Calieq Macya Mocradasu JapaHu, MeTeoponoruyeckas opradmsauma VMicnamckon
Pecny6nunku Mpan

3urcdpua JemyT, OpraHusaumns OOH no sonpocam o6pasoBaHus, Hayku u kynbTypbl (KOHECKO)
[Aasapat Oxaacypus n [3pu Annan, ABCTpanninckoe 610po METEOPOIOrUN

Makc lunnei, BcemmpHas meTeoposiornyeckas opraHusaumnsa (BMO)

Papxus Mccap, IOko Kiopayum n ®pancuc Onue, MNMporpamma passutusa OOH (MPOOH)
Onyd 3eiinyHpa Veccen, [latcknii MHCTUTYT rMApPaBAMKY

AnekcaHap KneuieHko, HauMoHanbHbIA MHCTUTYT NO CE/IbCKOXO3ANCTBEHHON METEOPONOTrU
Poccuiickon ®epgepavmm

fa6pusne Kynntu, CEPPE, Utanns

bpsaduna Jinon, MexayHapoaHbli Hay4HO-UCCAeA0BaTeNIbCKUA MHCTUTYT MO K/IMMaTy U
o6uectsy (MUNKO), Konymbuinckuin yHnsepcmutet

Mapuwuo Jlonec-Tepec, MekcukaHckas HaunoHanbHas kKommccmsa no BOAHLIM Npobaemam
(KOHATYA)

Macaxunko Mypace, MexayHapOAHbIl LLEHTP N0 ONacHbIM ABMIEHUAM, CBA3aHHbLIM C BOAOWN, 1
ynpasneHuto puckamun (MLLAPM), Hay4Ho-nccneaoBatenbCknin MHCTUTYT O6LLECTBEHHbIX paboT
(MNBPWN), AnoHusa

Bagnamyamn Y. M. Pao, BcenHaniicknin CKoopaMHNPOBaHHbI Hay4HO-UCC/Ief0BaTeIbCKUI
npoekT no arpometeoposnorun (AUKPIMAM), Nnauniickuii CoBeT MO CeNbCKOX035ACTBEHHBIM
nccnefoBaHnam — LLeHTpanbHbIn nccnefoBaTeibCkuMin UHCTUTYT CebCKOro X03AMCTBa
3acywnmsbix 3emenb (MKAP-KPUAA)

Bnaanmunp CmaxtuH, MexayHapoaHbii UHCTUTYT BoAHOro xo3anctea (MUBX)

Annnnr CoHr, Kntainckoe meTeoposiornyeckoe ynpasaeHume

Popxep C. CroyH 1 dHTOHM Knapk, YHusepcutet FOxHoro KemHcneHaa

[oHanba Yunxait, YHusepcuteT WwWTata Hebpacka B JIMHKONbHE

A3mat Xasat XaH, [NaknctaHCKuii MeTEOPONOrMYecKnii AenapTameHT

AnnaH XoBapa, MUHUCTEPCTBO CENbCKOro X03aMCTBa 1 arponpoaoBosibcTena KaHaabl

O6uwasn koopanHauns obecnevena Po6eptom CredaHckn n Ppeaepukom lNuuike, pynna
TexHunyeckon noaaepsxxkn BMO/TBIM KMB3.



1. BBEAEHUE

MouyeMy Tak Ba>keH MOHUTOPUHT 3aCyx? 3acyxu SBASIOTCS €CTECTBEHHOW COCTaBAsIOLLE
KAMMaTta v MOTyT MPOUCXOAMNTb B O6bIX KIMMaTUYECKMX YC/TOBUSAX MO BCEMY MUPY, AaXe B
NYCTbIHAX U TPOMUYECKNX Jiecax. 3acyxu — 0A4HO U3 Hanbosiee JOPOro 06XOAALLNXCS
NPUPOAHbIX ONAaCHbIX ABJIEHWN, KOTOPbIE C/Ty4alTCs €XeroqHo, 0Ka3blBaloT 3Ha4YMTE IbHbIE
BO34EMCTBUS U MPOUCXOAST MOBCEMECTHO, B/INSAS OAHOBPEMEHHO Ha MHOTME CEKTOPa
3KOHOMUWKM U HaceneHne. OCTaBnsieMbli 3acyxamu «cief» (B paioHax, KOTOpble MOABEPratoTCs
MX BO3AEMCTBUIO) 3a4aCTyIO 3Ha4YMTe/IbHee BO3AENCTBUI APYrMX ONAcCHbIX SBIEHUI, KOTOPbIE,
KakK NpaBu/10, OFpaHNYnBaOTCA NoiMaMu pek, NPUOpPeXHbIMU palnoHaMn, MecTaMm
npoxoxaeHus 6ypu nam 3oHaMu pasnoma. Bo3aMoxHO, He CyLLecTByeT A pyroro onacHoro
SBIEHNS, KOTOpPOe 6bl B TaKOW e CTeMNeHW NoAAaBasoCb MOHUTOPUHTY, MOCKOJIbKY MeA/IEHHOe
HacTyn/jeHune 3acyxu faeTt Bpems A5 Habno4eHUl 3a U3SMEHEHUSIMUN KOJIMYeCTBa 0CaAKoB,
TemnepaTypbl U O6LLETO COCTOSAHWUSA BOAHOW NMOBEPXHOCTU 1 3aMacoB NMOA3EMHbIX BOJ B
COOTBETCTBYIOLUMX palioHax. [ o6neryeHnss MOHUTOPUHIa 3TOrO SBJIEHUS 4acTo
MCMO/b3YIOTCA NMOKasaTe v WM UHAEKCHI 3aCy XM, KOTOPble Pa3InyaloTCcsa B 3aBUCMMOCTM OT
pervoHa v ce3oHa.

Moao6HO APYrMM ONACHbIM SIBIEHUAM, 3aCY XM MOTYT XapakTepmn3oBaTbCA MO UHTEHCMBHOCTH,
MeCTY, NPOAO/IKUTEIbLHOCTN N BPEMEHWN HACTYMAeHMA. 3acy Xy MOTyT BO3HUKaTb B pe3sy/bTaTe
MHOIMX MMAPOMETE0PO/IOrMYeCKMX NPOLLECCOB, KOTOPble MOAaBAAOT OCaAKN U/1n
OrpaHNYMBalOT JOCTYMHOCTb NOBEPXHOCTHBIX NIV NOA3EMHbIX BOJ, CO3/aBas yC/NOBUA
3HA4YMTE/NIbHO 3acyLINBEe HOPMbI, IM60 MHBIM 06Pa3OM OrpaHNYnBas JOCTYNHOCTb Bflarn B
noTeHuManbHO onacHowm cteneHn. Mokasatenm n MHAEKChI, paccMaTpUBaeMble B HaCTOALLLEM
CnpasoyHuke no nokasamenam U UHOeKcam 3acyw/ueocmu, NO3BOAAIOT NO-pasHOMY onpeAensaTb
WMHTEHCUBHOCTb, PaliOH pacnpoCTpaHeHns, BpeMa HaCTYNNEHUA 1 3aBePLUEHNS TaKUX YCI0BUN.
BaXxHO OTMETUTb, YTO BO34EMACTBMA 3aCyX MOTYT ObITb CTOJIb XK€ Pa3HOO6Pa3HbIMU, KakK U UX
MPUYUHBI. 3aCyX1 MOTYT OTPULLATENIbHO BIUATL HAa C€NbCKOE XO35UCTBO U NPOAOBOIbCTBEHHYIO
6€30MacHOCTb, FeHepaLunto rmapo3/1eKTPO3HEPTUN U MPOMbILLIEHHOCTb, 340P0BbE /I0AEN U
XWNBOTHbIX, 06ecne4yeHne NCTOYHNKOB CPeACTB K CYLLLeCTBOBaHMIO, TNYHYI0 6€30MacHOCTb
(Hanpumep, Ans XeHLMH, BbIHYX/AEHHbIX NpeoJoneBaTb 60/blUMe PAaCCTOAHNUSA, 4TO6bI HabpaTb
BOAbI) M 4OCTYN K 06pa3oBaHuio (Hanpumep, AN AeBOYeK, KOTOPble He NOCeLLLaloT LKoY U3-3a
BO3POCLUEro BpeMeHn, He06x0AMMOrO Ha TO, YTO6bI CXxOAUTL 3a BoAoMN). [Togo6HbIe
nocneAcTBUs 3aBUCAT OT COLMAJIbHO-IKOHOMNYECKOrO KOHTEKCTa, B KOTOPOM MPONCXOANT
3acyxa, C TOYKU 3pEHUA TOro, KTO UK YTO NOABepraeTcsa BO3AEeNCTBUIO 3aCyXN, a Takxe
(pakTnyeckom ya3BMMOCTM 06bEKTOB BO3aelcTBMSA. [lo3TOMy xapakTep BO34eACTBUN,
paccmaTpuBaeMblX B KOHKPETHOM KOHTEKCTe MOHUTOPUHIa 3aCyxun 1 3abnaroBpeMeHHOro
npeaynpexaeHuns, 3a4acTylo AB/seTca peluaoLwmnm pakTopom nNpu onpeaeneHnn Habopa
nokasartesiei 3acyxu.

Bo3speicTBue 3acyxu — 370 ywep6 unm nsmeHeHus, Habnogaemble B KOHKPETHbI MOMEHT
BpeMeHM B pe3sysibTaTe 3acyXxu. YpasjieHne C y4eTOM pucka 3acyxu npegycmatpmsaet
OLeHKY onacHblx (pakToOpoOB, BO3AENCTBUIA, yA3BUMOCTU M NOCAEACTBUN, Ha/IM4MEe CUCTEMBI
3abnarospemeHHoOro npeaynpexaeHuns o 3acyxe (C3M3) (MOHUTOPUHI N NPOrHO3MpPOBaHUe,
CM. BCTaBKY HUXe), a Takxe obecrneyeHne roTOBHOCTU 1 cMardyeHue nocnegcteunii (BMO,

Cuctembl 3a6/1aroBpeMeHHOro NpeaynpexaeHus o 3acyxe

Cuncrembl 3a61aroBpeMeHHOro nNpeaynpexaeHuns o 3acyxe, Kak NpaBusio, Npec/ieaytoT Lesb
OTC/1eAUTb 1 OLLEHUTb KMMaTUYeCKne 1 TMAPOJIOTMYeckme YCTOBUS U TPEHADI, a Take
BOJ006€eCrne4eHHOCTb U MPeA0CTaBUTb COOTBETCTBYIOLLYIO MH(OPMaLIMIO O HUX. B naeane oHn
AO/MKHbI BKIOYATb Kak KOMMOHEHT MOHUTOPUHTa (BK/H04as BO3AENCTBMSA), Tak M KOMMOHEHT
nporHo3vpoBaHus. VIx rasHas 3agadva 3ak/1to4aeTcs B NpeAoCcTaBAeH N CBOEBPEMEHHOM
nHgopMaLmm 3apaHee UM BO BPEMS Ha4abHOrO 3Tana HacTynaeHns 3aCyxu C Liebto
CTUMYNNPOBaHNA He3aMe/IUTEe/bHbIX AeNCTBUI (C MOMOLLbIO TPUITEPOB, OCHOBAHHbIX Ha
MOPOroBbIX 3Ha4Y4EHUAX), ONNPAsACh Ha NJ1aH ynpaBieHNs PUCKaMu 3acyxu, C TEM HTOObI CHU3UTb
ee noTeHuMasbHble BO3AencTBUA. TiaTte/lbHO NpopaboTaHHbIV 1 KOMMIEKCHbI NOAX0A UMeeT
KpaliHe BaXKHOe 3Ha4YeHue [/19 MOHUTOPUHIa 3TOro MeA/1IeHHO Pa3BMBatOLLLEroCs ONacHoOro
ABJIEHUS.



2 CMPABOYHWK MO MNOKA3ATENIAM U NHOEKCAM 3ACYLW/TMBOCTU

KBOOOH n ®AO, 2013). BaxkHo, 4TO6bI NOKa3aTenn AN MHAEKCH 3aCyLLIMBOCTU AOCTOBEPHO
oTpaxanu n npeacTaBasAn BO3AENCTBUSA, KOTOPbIe NPOABAAIOTCA BO Bpems 3acyxu. C
pa3BMTMEM 3aCyXuM BO3AENCTBUSA MOTYT PasnmMyatbCs B 3aBUCMMOCTUN OT PerMoHa u ce3oHa.

[N MOHUTOPWHIra pa3NYHbIX aCNeKTOB rMAPOJIONMYECKOro Lmkaa MoryT notpebosarbcs
pasnnyHble NokasaTenu n nHAeKChl. XenatenbHO yBA3bIBaTb TakMe MokasaTean n nx
npeacraBneHne C BO3AENCTBUAMU (POPMUPYIOLLIMXCA YCNOBUI HAa MECTHOCTU, @ TakXe C
ynpas/iieHYeCKMMN peLLleHnAMM, KOTOPbIe MPUHNMAOTCA PasaINYHbIMU AULAMK, TPYyNINnaMn U
opraHusaunamun. Hecmotps Ha 10, 4to C3I13 B KOHEYHOM CHETE OPUEHTUPOBAHbI Ha acNeKThl
BO3/[ENCTBUI, OLeHKa BO3AEMNCTBUIN 3aCyXn NO-NpexHeMy npeacTasniseT co6oi
cyuiecTBeHHbIl npo6en Bo MHorux C3M13, ncnonbsyembix B Mupe B HacTosiLee spemMs. OueHka
BO3A€eNCTBUIN ABSAETCA HENPOCTOM 3aAa4el, MOCKOAbKY COLManbHO-3KOHOMUYECKNe
chakTOpbl, HE OTHOCALLMECA K PU3MYECKON NPUPOAE 3aCyX, OKa3blBalOT BINSIHMNE Ha CTEMNEHb U
XapakTep BO3AeNCTBUN, 3aBUCALLUNX OT MOABEPXEHHOCTHU 3acyxe 1 ya3BUMOCTU. NMoHMMaHne
TOro, kakmm o6pa3oM 3acyxu BAUAIOT Ha fitoael, coobliectsa, 6GusHeC namn cektopa
3KOHOMUKM, UMEET peLlaloLlee 3Ha4YeHne 415 NPUHATUA Mep N0 CMATYEeHUIO NOCeACTBUN
6yayLimnx 3acyx.

Mocne ny6nunkaumm goknaga MexnpasMTenbCTBEHHOM rPynbl 3KCNEPTOB NO N3MEHEHUIO
KAmMMata 06 skcTpeMasnbHbix aeneHnax (MUK, 2012) sBonpoc 0 KONNYECTBEHHON OLLeHKe
yuiep6a v y6bITKOB OT 3KCTPEMasIbHbIX KAMMaTUYeCKUX ABNEHWNI, TaKMUX Kak 3acyxun, obpen
0c06Yyt0 3HaYMMOCTb A5 OCYLLLeCTBAEHUA NONNTUK, OCOGEHHO MPUMEHNTENbHO K NOBECTKE
AHs PamoyHol koHBeHumMn OpraHusaunm O6beanHeHHblix Haumin 06 nusmMeHeHUM Kanmara.
lMoMnMo 3TOro, B CBA3M C MacluTabamm Bbi3blBaeMbix 6€4CTBMAMN YObITKOB, yay4lleHne
MOHUTOPUHIa 1 60pbO6bI C 3aCyxol 6yaeT UMeTb NePBOCTENEHHOE 3HaYeHne A8 peanmsaumnm
CeHpaickolt paMOYHON NporpaMMbl Mo CHUXeHUIo pucka 6eacTeunii Ha nepuoa 2015-2030 rr.
n Lleneii B 061acTn yCTOMYMBOro pa3sutmsa. SPdpekTUBHbLIN 1 JOCTOBEPHbIN MOHUTOPUHT
rMapoMeTeopoaormyeckmx nokasarene obecneynsaet BaxHeNLLYO NCXOAHYIO MH(OpMaLuio
Ans sbisBneHns pucka, C3IM3 n peweHnsa BONPOCOB, CBA3AaHHbIX C CEKTOPaNbHbIMU
BO3JeNCTBNAMM 3acyx. B 3ol cBa3m CeMHaauaTbll BceMUpPHbIT MeTeoposiornieckuii
KOHrpecc, coctosaslmniica B ntoHe 2015 r., npuHan pesonounto 9 «MaeHtndunkatopsl Ans
KaTanormnsaunm skCTpeMasbHbiX ABIEHUIN, CBA3aHHbIX C NOroA40M, BOAON U KNIMMATOM». 3TO
MOAOXW/I0 Havasio NpoLeccy cTaHAapTu3auumn nidopmavmm o6 onacHbIx
METeOopPOJIOrNYECKUX, TMAPONOTMYECKNX, KTUMATUYECKMX, CBA3AHHbIX C KOCMUYECKON Noroaom
N APYrux COOTBETCTBYIOLLMX CBA3AHHbIX C OKPYXKatoLen cpeoi onacHbIX ABIEHNAX N pUCKax
1 NO3BOAUJ/IO OMNpeaeNnTb MPUopPUTeTHl B paspaboTke naeHTMdUKaTOPOB A5 KaTasornsaumm

Shutterstock / Eddie Hernandez
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IKCTpEMaJibHbIX METEOPOTIOTNMYECKNX, TMAPONOTNHECKNX N KITTUMATUNYECKNX SABJIEHUN.
HaCTOFILLI,VIl\/II CNpaBOYHUK BHECET BaXHbIN BK/1a4 B 3TN YCUTNUA.

Llenb HacToOsLLLErO CNPaBOYHMKA 3aK/1l04aeTCs B TOM, 4TOGbI onucaTb camble
pacnpocTpaHeHHble Noka3aTe/IM/MHANKATOPbI 3aCyLL/IMBOCTU, KOTOPble
NPUMEHSAIOTCA B NOABEPXEHHbIX 3aCyXaM pernoHax, ¢ Lebto
COBepLUEHCTBOBAHMSA CUCTEM MOHUTOPUHTa, 3a61aroBpeMeHHOro
npeaynpexaeHus u npeacTasieHns H¢popMauumn B NoAAEPXKKY NOUTUYECKUX
Mep B 06/1acTn 60pbObI C 3aCyXaMM C y4eTOM PUCKOB U B NOAAEPXKY NJ1aHOB
o6ecneyeHns FOTOBHOCTU. DTU KOHLLENLUN 1 NOKa3aTeIn/UHAEKCbI KPaTKO
M3/10XKeHbl B HUXec/1eAyloLeM TeKCTe, NPM3BaHHOM 6biTb UHTEPAKTUBHbIM
AOKYMEHTOM, KOTOPbI B Aa/ibHelilleM 6yAeT pa3sBUBaTbCA U BK/1lOYaTb HOBble
nokasarte/iu U UHAEKCbI 0 Mepe UX NOSABJIEHUS U UCMO/Ib30BaHUA B 6yayLeM.
CnpaBoOYHMK NpeHa3Ha4€eH AN TeX, KTO X04eT CaMoCTosATe/IbHO (hopMMpoOBaTh
nokasartesiu M UHAEKCb, a TakXe /151 1L, KOTOpble NPOCTO X0Te/n 6bl NO/Ty4UTb
M Ucnonb3oBaTb NPOAYKLMIO, co3AaBaeMyto Apyrumu. OH npeaHasHaveH Ans
MCnoJib30BaHUA CneunanucTaMmn-npakTMkamm B o6nactu sacyx (Hanpumep,
MeTeopoJiornyeckme/rmaposiornyeckme cyx6ol U MUHUCTEPCTBA,
pykoBoauTenu B 06/1acTy ynpaBieHuUs pecypcamMmu U Apyrue nuua,
nNpuHMMaloLMe pellieHUs Ha pa3sHbiX YPOBHSAX) U NPU3BaH CTaTb OTNPaBHOM
TOYKOW, AEMOHCTPUPYS TO, KaKne NnokasaTe/In/MHAEKCbI CYLLLEeCTBYIOT U
MCNoJb3yIOTCS Ha NpaKTUKe No Bcemy Mupy. [loMnMo 3T0ro, cnpaBovYHUK
pa3spa6aTbiBa/icsl C OpMEHTaL e Ha NPOLLeCChl yNpaB/ieHUs PUCKamm 3acyx.
BmecTe c TeM Ny6/MKaL s He CTaBUT Lie/1bl0 PEKOMEHA,0BaTh «HaWIy4LLnit»
Habop nokasatenei n UHAEKCOB. BbiIGop nokasaTeneli/MHAEKCOB OCHOBaH Ha
KOHKPETHbIX XapaKTepUCTUKax 3acyx, KoTopble B 60/1bLLIei CTENeHU CBA3aHbl C
BO3/e€CTBUSMMU, BbI3blBaIOLLLMMKN 03a604E€HHOCTb 3aMHTEPECOBaHHbIX CTOPOH.

HacToAwmii cnpaBoYHNUK He NpeTeHAyeT Ha pacCMOTPEeHMe BCeil MHOTOMIaHOBOCTH
BO3J€eNCTBUI 1 BCEro AMana3oHa coLnaibHO-3KOHOMUYECKMX NoKasaTenen u MHAEKCOB
3aCyLIMBOCTU. BktoYeHHble B Hero nokasaTesin MU UHAEKChl ONUCHIBAOT
rMapoMeTeoposiorMyeckme xapakTepPUCTMKM 3aCyXm 1 He OXBaTbiBalOT COLLMaIbHO-
3KOHOMMYECKME U CBA3aHHble C OKpYy>KaloLel cpeaoi akTopbl, KOTOPbIE, HaNnpUMep, MOTYT
notpe6oBaTbCA A1 OLEHKM U MPOrHO3a CBA3aHHbIX C 3aCyXaMy BO3AeNCTBUIN N pe3y/bTaToB.
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HacTosAwmit cnpaBoYHMK NpU3BaH CAYXWUTb CMPaBOYHbIM MaTepuranom, CoAepxaLLM oOLL M
0630p 1 CCbIJIKM Ha NCTOYHMKM 6osiee Nnoapo6Hoi nHdopmaLumm. KomnaekcHon nporpammoi
60pb6bI € 3acyxoin (KMNB3) co3paetca gononHUTeNbHaa cnpasovHas cayxb6a no KOMNIEKCHOM
60pb6e C 3aCyxOM.

2. ONPEAENEHNA: NOKA3SATEJ/IN U UHAEKCDI
BaxxHO onpeaennTtb, 4TO NOHUMaETCs NOJ NOKasaTeIAMU U UHAEKCAMM 3aCyLLINBOCTU.

MokasaTtenu npeacraBnsioT cobon nepeMeHHbIE NN NapaMeTpbl, NCNOJIb3yeMble ANA
onncaHuA 3acyLlinBblx ycn03|/||7|. I'IpMMepaMM ABNAKTCA KO/IMYECTBO OCaKOB, TEMNeEpartypa,
pequVl CTOK, YPOBEHb 'PYHTOBbIX BOJ, 1 BOAbl B BOAOXPAaHWUIULWAX, NOYBEHHAA B/1ara n
CHEXHbIN NOKPOB.

MHAeKCbI, Kak npasuno, npeactaBadatoT cobon noJsly4eHHblE€ NYyTEM PAaCHE€TOB YNC/IEHHbIE
npeacraBi1€HNA MHTEHCUBHOCTU 3aCy XU, OUEHEHHbIE C NCMOJ/Ib3OBAHNEM KNIMMAaTUHECKNX N
rTMApPOMETEOPOTOTNYECKNX BXOAHbIX MapaMeTPOB, BK/1IO4YaA noka3aTtenmn, nepevymncieHHbole

Bbilie. OHU npeaHa3Ha4€Hbl 414 OUEHKN Ka4eCTBEHHOIO COCTOAHUA 3aCyLlL/IMBOCTUA HAa AAdHHOM

nanawadTe 3a KOHKPETHbIN Neprog BpeMeHn. VIHaeKCbl, CTPOro roBops, Takxke ABAAIOTCA
nokasarenamu. MoHUTOPUHI KAMMaTa B pa3MyHblX BpeMeHHbIX MacluTabax no3BosseT
BbIABNATb KPaTKOBPEMEHHbIE BAaXHble Mepuo/bl Ha NPOTAXEHUN NePUOLOB ANUTENbHbIX
3aCyXx Un KpaTKOBPEMEHHbIE MePUobl 3aCyLLMBOCTU Ha NPOTSAXKEHNMN JONTOBPEMEHHbIX
BNaXHbIX MepnooB. MHAeKCbl MOTYT MCMO/Ib30BaTbCA AN YNPOLLLEHNS COXKHbIX
COOTHOLUEHUIN N CNYXKNTb MONE3HBIM CPEACTBOM A5 UHPOPMUPOBAHMSA CaMblX Pa3INYHbIX
ayaMTopuii U Nosib3oBaTenei, Bkaovas HacesieHne. VIHAeKCbl MCNoNb3yoTCs AN
KONIM4eCTBEHHOW OL,eHKN NHTEHCUBHOCTU, paioHa pacnpoCTpaHeHns, CPOKOB U
NPOAOIKNTENBHOCTHU SIBIEHNA 3acyxW. [0 MHTEHCMBHOCTbLIO MOHUMAETCA CTeNeHb
OTK/IOHEHWSA OT HOPMaslbHOro 3Ha4YeHUs nHaekca. MoxeT 6bITb yCTaHOBJ/IEHO MOPOroBOe
3Ha4yeHne MHTEHCUBHOCTU, 419 TOro YTOObl ONpeAennTb, Koraa Havyanacb 3acyxa, Korga oHa
3aKOHYMacb, a Tak>e Kakoi reorpaduyeckunii painoH noaeeprcs ee Bo3aencTeunto. PaioHom
pacnpocTpaHeHus MOXeT 6bITb reorpadunyeckas o6a1acTb, UCMbITbIBaOWAsA BAMSAHNE
3aCyLNMBbIX yC10BUA. CPOKM M NPOAOIKNTENBHOCTD ONPeAenatoTCa No NPUGAN3NTENbHBIM
fAaTam HacTyn/jeHna 1 3aBepLueHns 3acyxu. B3aumMocea3b Mexay HacTynuBLUMM ONacHbIM
ABNEHWEM U MOABEPTLLUMMUNCA BO3AENCTBUIO d1eMeHTaMM (104U, CENIbCKOX03ANCTBEHHbIE
yroabs, BOAOXPaHWIMLLLA U 3anacbl BOAbI), a TakXe YA3BUMOCTbIO 3TUX 3N1€MEHTOB K 3aCyXaM
onpeaenseT NocneAcTBUA. YA3BUMOCTb MOXET yCyrybnatbcsa npeablayLwMMn 3acyxamu,

Shutterstock / Mykola Mazuryk
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KoTopble, Hanpumep, NOBAEKIN 3a CO60M Npoaaxy NPOU3BOACTBEHHbIX aKTUBOB A1
yAOBNETBOPEHNS NepBooyepeaHbix NoTpebHocTeln. CpoKM 3aCyxm MOTYT ObITb CTO/b Xe
BaXKHbl, Kak N €e MHTEHCUBHOCTb, B ONpeAeneHnn BO34eNCTBUN U NOC/IeACTBUN 3aCyXN.
HenpoponxntenbHas BHyTpUce3oHHas 3acyxa OTHOCUTENbHO He6O/bLLON MHTEHCUBHOCTH,
nponcxoasLlas B 4yBCTBUTE/IbHBIV K BAAXKHOCTW NepMoj, CTabUabHbIX MOCEBOB, MOXET UMETb
60siee pa3pyLUMTeNbHbIE MOC/IeACTBUA AN yPOXANHOCTM KyIbTyp, Yem 6osee
npoJonxuTesbHas u 60/ee MHTEHCMBHAA 3acyxa, Mponcxoasniias B MeHee KPUTUYHbBIN Mepuoj,
Ce/IbCKOX035MCTBEHHOTO LMKAa. TakuM o6pa3oM, MHAEKCHI 3aCyLLIMBOCTH, B COHETaHUM C
AONOIHUTENbHON MH(OPMaLMel 0 MOABEPrLLNXCS BO3AEACTBUIO akTUBax U UX
xapakTepucTmkax ya3sBMMocTu, 061aAaoT NPUHLMNNANbHO BaXHbIM 3Ha4eHneM 414
OTCNeXWBaHWA U NpeABUAEHNSA CBA3AaHHBIX C 3aCyLUIMBOCTbIO BO3AEACTBUI U NOCNeACTBUIA.
NHpaekchl Takke MOTYT UrpaTthb ApPYryto UCK/TIOUYNTENIbHO BaXKHYIO POJb, B 3aBUCMMOCTH OT
KOHKPETHOro MHAEKCA, B TOM CMbIC/IE, 4TO MOTYT C/TY>KUTb UCTOPUYECKUM CMPAaBOYHbIM
nokasartesieM A5 AUL, 3aHUMaIOLLMXCA N1aHNPOBAHNEM U NPUHATUEM peLleHnit. ITo AaeT
nonb3oBaTesiM BO3MOXHOCTb y3HaBaTb O BEPOATHOCTU HACTYN/IEHMS UK NOBTOPSAEMOCTH
3aCyx pas/IM4HON CTeneHn MHTeHCMBHOCTU. O4HaAKO BaXHO OTMETUTb, 4TO NCTOPUYECKMe
3aKOHOMEPHOCTU NPOABJIEHNS 3aCyx OyAyT MEHATbCA NOJ BO3JeNCTBUEM N3MEHEHUS Kanmara.

NHdopmaums, nonydyeHHas Ha OCHOBe nokasaTesiell U MHAEKCOB, NOJIe3Ha NPU MNAaHMpPOBaHUM
n paspaboTke NnpUMeHeHUN (Taknx, kak ynpasneHue puckamu, C3M3 n NHCTPYMEHTbI
NoAAEePXKN NPUHATUA PELLEHUI ANA yNpaBAeHNA PUCKaMUN B CEKTOPax, NOABEPXEHHbIX
BO3/ENCTBUIO 3aCyXMN) MPU YCIOBUU, 4TO KTMMATUYECKUIA PEXUM U KIMMATONOIMUA 3aCyXn ANs
AAHHON MECTHOCTU N3BECTHbI. PasnnyHble NoKasaTenm n MHAEKCh Takxe MOryT
MCNonb30BaTbCA A4 BanujaLmn nokasatenen 3acyLIMBOCTH, MONYYEHHbIX MyTeM
MOAENNPOBAHNA, ACCUMUNALNN NN AUCTAHLLMOHHOTO 30HANPOBAHUS.

3.noAaxoAabl 4211 MOHUTOPUHTIA 3ACYX U PYKOBOACTBA B OBJIACTU
3ABJIATOBPEMEHHBIX NPEAYNPEXAEHVUUN N OLEHOK

CyliecTByeT TPV OCHOBHbIX MeToAa A1 MOHUTOPUHIa 3acyX 1 OCYLL,eCTBAEHMNsA PYKOBO/ACTBA B
o6s1acTv 3abnaroBpeMeHHbIX NpeaynpexaeHnii N OLLeHOK:

1. ncnonb3oBaHue €ANHOro noka3artena nian NHAeKca,
2. WCnonb3oBaHMe MHOXEeCTBa Noka3aTesien nim MHAOEKCOB,
3. ncnonb3oBaHWE KOMMIEKCHbIX UK FVI6pVI,EI,HbIX nokasartesien.

B npownom nnua, npuHMMatoLme peLieHuns, n y4eHble NCNOAb30BaaAN OANH NoKa3aTenb Uan
WHAEKC, MOCKONbKY MMENU ANLlb OANH MeTOA U3MepeHus, NM60 6blin OrpaHUYeHbl No
BpEeMeHU A1 NOJlyYeHNs AaHHbIX U pacyeTa NPOU3BOAHbIX MHAEKCOB AN APYTUX BbIXOAHbIX
pe3ynbTatos. B nocnegHne npumepHo 20 neT B Mupe pacTeT MHTEpeC K 3TOM TeMe n
pa3pabaTbiBalOTCA HOBblE MHAEKCHI HA OCHOBE Pa3/INYHbIX NOKa3aTenen, KOTopble MOAXOAAT
ANS Pa3sINYHbIX MPUMEHEHU 1 MacluTaboB, Kak NPOCTPAHCTBEHHbIX, TaK U BPEMEHHbIX. DTU
HOBblE€ MHCTPYMEHTHI AatoT LM, MPUHMMAIOLLLUM PEeLLIEHNS N OTBETCTBEHHLIM 3a BbIPaboTKy
NoOANTUKMN, 60/bLLIE BO3MOXHOCTEN Bbi6Opa, 04HaKo A0 NoC/eHero BpemMeHun He 6b110
4yeTKOro metoaa Ans 0606LLeHNs pe3y1bTaToB B BUAE NPOCTOro CoobLeHmns, KOTOpoe MOXHO
6b110 6bl NepeaaTb HaceneHuto. NosBneHne reoMHOOPMaLMOHHBIX CUCTEM M pacTyLLne
Bbl4MCNTESIbHbIE U AEMOHCTPALLMOHHbIE BO3MOXHOCTU PacLUMPUIN NOTEHLMAN COBMELLLEHNS,
KapTUpPOBaHMA N CpaBHEHUS Pa3INYHbIX NOKa3aTenen n nHaekcos. bonee nogpo6HO BONPOCHI
KapTUpoBaHMA NokasaTesen n MHAEKCOB 3acyXn paccmaTpusatoTcs B rnase 9 PykosoacTsa AN
nosb3oBaTenei cCTaHAapTM30BaHHOIO nHAekca ocagkos (BMO, 2012).

Mo>eT BO3HUKHYTb NMyTaHuLLa B ONpeAe/ieHnn TOro, Kakue nokasatenm uin MHAEeKCoH cieayet
NCNonb3oBaTb, 0COGEHHO B TOM CJlyvae, eC/IM OHW CBA3aHbl C KOMMJ/IEKCHBIM NJaHOM 60pb6bl C
3aCyXOl 1 UCMONb3YIOTCA B KA4€CTBE OCHOBAHMA AN UHULMUPOBaAHUSA Mep no 6opbbe ¢
3acyxoil. [lns BbISBNEHNS ONTUMasIbHOrO peLleHns A5 KaKOM-1M60 KOHKPETHON MeCTHOCTH,
panoHa, 6acceiiHa unm pervoHa TpebyloTca Bpems U cMcTemMa Ha OCHOBe MeToja Npob
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M owmnboK. B TeveHmne npoweawnx npuMEPHO AECATU NTIET NOABUNCA HOBbIM TMN KOMMEKCHbIX
nokasaresien (MHOFﬂ,a Ha3blBa€MblX FVI6pVI,CI,HbIMVI) B Ka4eCTBeE CpeaACcTBa COBMELLLEHNA
Pa3nnNYHbIX nokasartesen n NMHAOEKCOB, 6)/D,b TO B3B€LUEHHbIE NI HE B3BELUEHHbIE NMOKa3aTe/un,
nméo c NPpUMEHEeHNeEM MoAe/TIMpPoOBaHUA. Mpes 3aknovaeTcs B TOM, 4TO6bI MUCNONb30BaTb
CUNbHbIE CTOPOHbI PA3/INYHbLIX BXOAHbLIX NMapaMeTpPOB, COXPaHUB NP 3TOM eD,VIHbIVI n I'IpOCTOVI
NCTOYHUK l/lHqDOpMaLI,I/II/I Ana nuy, NnpUHNMarWnx peweHna n OTBETCTBEHHbIX 3a Bblpa6OTKy
NOTNTUKMN, nnbo HaceneHus. Cy‘-leTOM TOro, 4TO MHTEHCUBHOCTb 3aCyXu y4Lle BCEro
oueHmBaTb Ha OCHOBE MHOXeCTBa r|0|<a3aTenel7|, XapakTepunsytounx BO,CI,OO6€CI'I€‘-I€HHOCTI:
KOHKPETHOIro pa|‘/'|0Ha NN PErnoHa, KOMMEKCHbIN AN FI/I6pI/I[J,HbIl\/'I noaxo no3Bonser
MHKOPNOpunpoBaTb 60/bllee KONNYEeCTBO 3/IEMEHTOB B npouecc oueHKN.

B HacTosLWwEeM cnpaBOYHUKE He CTaBUTCA Liefib YeTKO NPOoNncaTb, Kakue nokasaTtenm uim
WHAEKChI cneayeT NPUMEHATb COBMECTHO U/ B KaYeCTBE PEKOMEHAYeMbIX B e TeNbHOCTM MO
60pbbe C 3aCyx0W; BaXHO NOAYEPKHYTb POJib MHAEKCOB U noka3aTenen B C3I13 B KOHTekCTe
obLuel cTpaTernn ynpaeaeHusa C y4eToM pucka 3acyxu. OHu obecrneymBatoT nonesHble
TPUITEPHbIE CUTHAJIbI, MOMOTaIoLLLNE COPUEHTUPOBATL 1NL,A, MPUHMUMalOLLME peLIeHNS 1
OTBETCTBEHHbIE 3a BbIPabOTKY NOJIMTUKM, B HaMpaB/ieHUM ynpexaatoLero ynpasneHus
puckamu.

Tpurrepbl — 3TO KOHKPEeTHbIE 3Ha4€HMA NoKasaTens Uan MHAeKCa, KoTopble cayxaT
OCHOBaHMEeM A1 UHULMMPOBAHNA U/UN 3aBepLUEHNS ONpeAe/IeHHOro YPOBHS naaHa 60pb6bl
C 3aCyX0N N COOTBETCTBYIOLLNX Mep pearMpoBaHnsa B KOHTEKCTE YNPaBAE€HUs B Hpe3Bbl4alHbIX
CUTYyaLMsAx N CMATYEHUA UX NOCNeACTBUA. [ipyrnmMmn coBaMn, OHM ABAAIOTCA NYCKOBbIM
MeXaHU3MOM A1A AeNCTBUIA U NpeaycmMaTpMBaloT CUCTEMY OTBETCTBEHHOCTH, ONpeAeNaioLLyto,
KeM, Kakne 1 Kkorga Ao/KHbl NpeanpuHUMaTbhCca AeNCcTBUA. Bce 3T0 B KOHEYHOM cYeTe J0/KHO
6bITb YBA3aHO CO BCEOGBEMIIIOLLUM MAAHOM UM NOANTUKON No 6opbbe ¢ 3acyxon (BMO un
B, 2014). KpaliHe BaxHO Hann4ne NOJHOrO NepeYHsa TPUrrepos As nokasartenen u
WMHAEKCOB, KOTOPble AO/KHbI COOTBETCTBOBATL M/IaHY MEPOMPUATUIA, CTyXaLLLEMY OCHOBaHMEM
AN CKOOPANHNMPOBAHHOTO Habopa Mep OTAENbHbIX yYPexXAeHUN NI MUHUCTepCTB. B
OTCYTCTBME NOA06HOI0 COOTBETCTBUA CYLLECTBYET BEPOATHOCTb 3HAYUTE/IbHbIX 3a4ePXKeK C
NPUHATUEM MEP NPUW HACTYNAEHUN 3aCyXn B PaliOHe NN pernoHe.

4. BblGOP MOKA3ATEJ/IEM U UHAEKCOB

Kak He cywiecTByeT yHMBEPCaA/IbHOIO ONpeAe/ieHNsa NOHATUA 3aCyXU, Tak He CyLL,eCTBYeT 1
eINHOro MHAEKCA UM NoKa3aTesns, KOTopbIi MOT 6bl XapakTepur30BaTh BCe TUMbI 3aCyX,
KAMMaTUHECKUX PEXUMOB MU CEKTOPOB, NOABEPTalOLLNXCA BO3AENCTBUIO 3aCyXn, 1
NPUMEHATLCA K HUM. HacToAWwmMin cnpaBoYHUK HE MMeeT CBOEN Lie/iblo npeanucaTb YuTaTensm,
Koraa u kakve MHAEKChH U MoKa3aTen nyylle BCero MCnoab3oBaTb; Ha CaMOM Jene, B
OTHOLUEHNWN KOHKPETHOM NoTpebHOCTM UnKn 061acTh NPUMEHEHNS NP onpeeseHnn Toro,
KaKOW Ny4lle BCEro NCNob30oBaTh NokasaTesb, UHAEKC UAKN Tpurrep (UK Nx coyeTaHue),
cnefyeT NpUHUMaTb BO BHUMaHWe MHOXeCTBO pakTopoB. MNpuBeaeHHbIe HUXe BONPOCHl MOTYT
NMOMOYb NONb30BATENAM MPUHATbL PELLEHNE OTHOCUTENIBHO TOTrO, Kakne nokasaTtenm u MHAEKCHI
60/1blUe BCEro NoAxoAAT ANA UX TeKyLLLEeN CUTyaunu:

e [lo3BOAAIOT N1 NOKa3aTe/M/MHAEKCHl CBOEBPEMEHHO O6Hapy>KMBaTb 3aCyxmn 415
WHULMNPOBaHUSA COOTBETCTBYIOLLLErO NPeAoCcTaB/ieHns nHdopMaLmm N KOOPAUHALUN Mep
no pearnpoBaHMIO Ha 3aCyXy WM CMATHEHUWIO ee MoCNeACTBUIN?

° Sdsnatorca nm I'IOKa3aTe}'IVI/I/IHLI,eKCbI HYBCTBUTEJIbHbIMU K KJTUMaATyY, NPOCTPAaHCTBY U
BpeMeHU Anda onpeaeneHna Hadasia 1 3aBepLieHuns 3acyxw?

e CnocobHbl 11 Noka3aTeNn/MHAEKCH U pasinyHble YPOBHU MHTEHCUBHOCTM ObIThb
afanTUBHLIMK W OTPaxaTb BO3AENCTBUSA, NPONCXOASALLME HAa MeCcTax B KOHKPETHOM To4ke
nnu pernoHe?

e fBnsoTca nn BbiGpaHHble Noka3aTenu, UHAEKCbl U TPUITepbl OAMHAKOBBIMU UN
pas3nn4yatoTcsa A4Ng NepuoaoB HAaCTYNAeHUs 3acyxu 1 ee okoHYaHusA? KpaliHe BaXXHO y4ecTb
ob6a acnekra.
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*  Mcnonb3yoTcs 1 KOMMeKcHble (rMbpuaHble) nokasaTtenn 4as yyeta MHOrO4YMUC/IEHHbIX
¢akTOpOB M BXOAHbIX NapaMeTpoB?

e SBNAKOTCSA NN faHHbIE M COOTBETCTBYIOLLME NOKa3aTenn/MHAEKCbl AOCTYMHbIMA 1
ycTonumebiMn? Ipyrumun cnosamm, UMeTCS N 0CTaTOYHble BPEMEHHbIE PAAbl Y
KOHKPETHOro MCTOYHMKA AaHHbIX, CNOCOOHbIE NOCYXUTb B Ka4eCTBe YeTKUX
NCTOPUYECKNX U CTaTUCTUYHECKUX MapKePOB A1 CNeLManmcToB No NJaHMPOBaHWUIO U L,
NPUHUMaIOLLNX pelleHns?

e Jlerko ni1n peann3oBaTtb Ha NpakTUKe Noka3aTenu/uHaekcol? Vimelotca n y nonb3oBaTtenei
pecypcbl (BpeMeHHbIe N NOACKNE) AN MPUNOXKEHNSA STUX YCUITNIA, N BYAYT N OHU
AONKHBIM 06pa3oM NoAAepPXMBaTbCA B OTCYTCTBME CMTyaumu 3acyxu? BoamoxHo,
peleHne 6yaet 6o1ee 060CHOBaHHbIM, €C/IM Takaa CUCTeMa CO34aeTca 419 MOHUTOPUHTa
BCEX aCrMekTOB rMAPOJIOrMYECKMUX NN KIUMATUYECKUX LLKNOB, @ He TO/IbKO 3acyX.

CaMblM MPOCTbLIM AJ151 UCNOJIb30BaHMS 06bIYHO IBNSETCSA TOT MOKa3aTesib/VMHAEKC, KOTOPbIN yxXe
pa3paboTaH B npoLecce onepaTMBHON AeATEIbHOCTU U HAXOAUTCSA B CBOGOAHOM AOCTYe,
O/HaKO 3TO ellle He O3HavyaeT, YTO OH HauAy4LNN UK Hanbosiee NPUMEHUMBbIN. B KOHeYHOM
cyeTe, BIGOP JO/MKEH A€NATbCA NOJIb30BATENSMU Ha PETMOHAIbHOM, HaLLMOHAIbHOM UK
MeCTHOM ypoBHe. [TpeanoYTUTENIbHbIN U PEKOMEHAYEMBbIN NOAXO0Z, 3aK/1I04aeTCs B TOM, YTOObI
nonb3oBaTen BbIGPaan NoAX04 Ha OCHOBE MHOTOMIAHOBbIX UJIM KOMIMIEKCHBIX/TUOPUAHBIX
nokasarvesiei/vHaekcoB kak Yactu C3M13 B yC10BUSAX KOMMJIEKCHOTO MaHa MepP MO CMATYEHUIO
nocneAcTBU 3acyxu. B ugeane, gns storo TpebyeTcs NpoBeaeHMe TWATeNbHOTO aHaan3a u
NPUMEHEHWE NCCef0BaTe/IbCKOrO NOAX0AA, YTO NO3BOINT ONPeAEUTb, Kakue nokasarTesm
60nee 3ppeKkTUBHBI B NPUMEHEHUN AJ151 KOHKPETHbIX KTMMaTUY4e€CKUX YCOBUIA, PETMOHOB,
6acceliHOB 1 MeCTOpacnosioxeHnin. Heo6xoanuMbl 1 HayUHble UCCe0BaHUs 4151 TOFO, YTO6bI
onpenenuTb, N5 KakKnX CE30HOB Hanbosiee MPUMEHMMbI MOKa3aTe v, oTpaxaloLme
npoucxoasine Ha MECTHOCTU BO34eNCTBUSA. Moc/e nx BbisBAEHUS noKa3aTeau/UHAEKCh
MOryT 6bITb pEKOMEHAO0BAHbI UK peann3oBaHbl B C3I13 B kauecTBe NOTEHUMANbHbBIX
TPUITEpPOB, YBSA3aHHbIX C MEPaMU MO PearmpoBaHmio Ha Ype3BblYaliHble CUTyaLuu Un
CMSTYEHMIO MX NOCNEACTBUI B paMKax NaaHOB 60pb6bl C 3aCyXOW.

5. KPATKUM OB30P NMNOKA3ATE/IEM U UHAEKCOB

Kak y>e roBopu/iocCh Bbllli€, HM OANH NOKa3aTe/lb AN UHAEKC HE MOXeT NCNOJIb30BaTbCA AN1A
onpeaeneHna Hagnexalinx Mep A1 BCex TUMOB 3acyX, C y4eTOM KOAMYeCcTBa 1 pasHoobpasmns
CeKTOPOB, NoABepPralLWmxca Bo3aencTsnio. lpeanoyTntenbHee NCNONb30BaTb Pa3inNyHbIe
NOPOroBble 3HA4YE€HUA C Pa3INYHbIMU KOMOMHALMAMWN BXOAHbIX AaHHbIX. B naeane, ona storo
cnefoBsaso 6bl NpesycMoTpeTb NpoBeAeHMe NpeaBapuTeibHbIX HayYHbIX UCCAeA0BaHUI C
LLe/iblo onpejeneHuns Toro, kakne nokasarenm/MHAEKCbl ONTUMasbHbl 415 JaHHOTO MOMEHTa
BPEMEHWN, TEPPUTOPUN 1 TUNA KAMMaTa U 3acyxu. Ha 31o TpebyeTca Bpems, NOCKOJbKY
NPUX0AUTCA NCNOb30BaTb MeTOA, NMPo6 1 oWN60K. NpuHATUE peLLeHnin C y4eTom
KO/IN4ECTBEHHbIX 3Ha4€HNI, OCHOBAHHbIX Ha MHAEKCax, UMeeT UCKIOYNTENIbHYIO BaXKHOCTb
ANS NPaBUIbHOM 1 TOYHOM OL@HKN MHTEHCUBHOCTU 3aCy XU, a TakxXe A5 BBOJAA NCXOAHOM
nHdopmaunm B onepatusHyto C3I3 nam KomniekcHbIV NaaH 60pb6bI C 3aCy X0,

MokasaTenn N nHAeEKChI, NpUBeAeHHbIe B Tabnmue 1, 3aMMCTBOBaHbI U3 IMTEPaTypPbl U
oHnaiHoBbix pecypcos KIMb3 n napTHepcknx cTpykTyp. OHM pa3buTbl Ha KaTeropuu No TUMy U
NPOCTOTe MCNOJIb30BaHUA N CrPYNNMpPOBaHbl Ha OCHOBE C/ieAytolLlel knaccudukaunm: a)
MeTeoposiorus, b) BlaxXHOCTb NOYBbLI, C) rnaponorus, d) AMCTaHLMOHHOE 30HANPOBaHNE U
€) KOMIJIEKCHbIE N/IM MOJenpyeMble nokasaTesn. HecMoTps Ha To, 4TO MokasaTenu
NPUBOAATCA C pa3buBKOM MO «MPOCTOTE UCMO/b30BaHNA», HE/1b38 UCKIOYNTD, 4TO Kakne-To
WAn BCe NMokasaTen, NM60 HU OAMH U3 HUX, He MOAXOAAT AN AaHHOIO NPUMEHEeHUs, UCXoan
U3 3HaHWI Nonb3oBaTesel, Nx NoTpebHOCTEN, JOCTYMHOCTU AAaHHbIX N KOMMbIOTEPHbIX
pecypcoB, UMeLLMXCa A5 UX ocylecTsneHmns. [loTpe6HOCTM B pecypcax pacTyT npu
nepexoje OT 3e/1€HOI KaTeropum K XenTow 1 fanee K KpacHOW, Kak yka3aHo Huxe. B 1o xe
BpeMs caMblil NPOCTON MHAEKC/MOKa3aTe b He BCerja onTUMasieH AN UCnob30BaHums.

B knaccmgmkaumm no «npocToTe NCMOb30BaHMS» MPUMEHSETCS CNeAY LN NPUHLAN
«CUrHanoB cBeToopa» AN KaXA0ro nokasartens/vHaeKca:
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WHAEKCbl CYUTAIOTCS 3€1e€HbIMU, €C/IN NPUMEHNM OAMNH UK 60/1ee U3 C/iefyoLLnX
KpuUTepues:

KOZ UK Nporpamma AJis NporoHa nHAekca 1erkofocTynHa n 6ecnnartHa;
CYTOYHble AaHHble He TpebytoTCs;

AonyckalTca npo6enb| B AAaHHbIX;

pe3ynbraTbl UCNONb30BaHUA MHAEKCA YXKe NOyHaloTCsa B ONepaTMBHOM pexxuMe U AOCTYMHbI
OHNalH.

MpumeyaHue: HECMOTPSA Ha TO, YTO KNaccuurKaLns NO «NPOCTOTE UCMOJIb30BaHUA» MOXeET
yKa3blBaTb Ha TO, YTO NOKa3aTe/ib/MHAEKC ABNAETCA CaMbiM NPOCTbIM B MJlaHe NONYYeHUS NN
NCMOJ/Ib30BaHMA, 3TO HE O3HAYaeT, YTO OH ABAAETCS ONTMMaJIbHbIM A9 AaHHOTO PervoHa uimn
MeCTHOCTU. PewwleHure o TOM, kakne nokasaTenu/MHAEKCh UCNOAb30BaTb, MPUHUMAETCS
nonb3oBaTesIEM U 3aBUCUT OT KOHKPETHOro(blx) NpuMeHeHus ().

WNHAEKCHI CYNTAIOTCA XKENTbIMU, €C/TU NPUMEHUM OANH UK 6onee 13 cneayoLmnx
KpuTepues:

4NA pacy4eToB Tp66yETCF| MHOXECTBO NEPEMEHHBIX N1 BXOAHbIX MapaMeTpoOB,

KOA Unn nporpamMmMa Ana nporoHa nHaekca oTCyTCTBYET B OTKPbITOM AOCTYNE,

MOXeT I'IOTpe6OBaTbC$I b OANH BXO,CI,HOVI napamMeTp nin nepeMeHHan, o4Hako Ko/
HEAOCTYNEH,

C/ZTOXXHOCTb pacC4eToB ANA NOoNly4eHUa NHAekKCa MUHUMaJibHa.

KpaCHbIVIZ MHAOEKCbl CHUTAKOTCA KpaCHbIMU, €C MTPUMEHUM OAUNH NN 6onee u3 cnegyrouLnx

KpuTepureB:

Heob6xoAuMoO pa3paboTaTb Koz AN pacyeTa MHAEKCa Ha OCHOBE MeTOA0/10TMN, ONMUCAaHHOW B
nutepartype;

WHAEKC N NPOU3BOAHAA NPOAYKLNA He ABNAIOTCA NErkKoAO0CTYMHbIMY;

WHEKC Ma/IOU3BECTEH U He NCMO/b3YeTCs LWMPOKO, OAHAKO MOXET ObITb MPUMEHUM;

WH/EKC COAePXUT NoJslyHaeMble NyTeM MOAE/IMPOBaHMSA BXOAHbIE MapameTpbl, IM60
AB/I€TCS HaCTblO PaCHETOB.
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Ta6nuu,a 1. Mokasatenu un UHAEKCHI, NpuBeAeHHblI€ B HacTOosILLEM ClpaBO4YHUKeE

Memeoponozus Cmpanuya lpocmoma BxoOHeble JononnumensHas
UCNob308aHUA napamempeoi uHpopmayus
MHpekc aHoManbHOM 11 3eneHbin P, T, PET, ET Mcnonb3yetca B
apuaHocTu (AAI) onepaTMBHOM pexnme B
NHaun
Oeunnn 11 3eneHbin P Jlerko paccuutbiBatoTcs;
MOTYT 6bITb MOE3HbI
npvMepbl NPUMEHEHUS B
AscTpanun
MHAaekc 3acyLunmBoCcTu 12 3eneHbin P, T PacueTbl €
Ketya-bupama (KBDI) y4eToM KanmaTa
paccmatprBaemMon
Tepputopumn
MpoueHT oT HopMbl OCaAKoB 12 3eneHbii P MpocTbie pacyeTsl
CraHaapTM3NpoBaHHbIN 13 3eneHbIn P Bbiaenen BcemmpHon
mHaekc ocagkos (SPI) MeTeopOoIorMyeckom
opraHusaumen B
KayecTBe OTNpaBHOM
TOYKM AN MOHUTOPUHTa
MeTeopOoNorn4eckmnx
3acyx
B3BelLeHHbIN 15 3eneHbin P, T Mcnonb3yeTt faHHble
CTaHAapPTU3NPOBaHHBIN C KOOPANHATHOMN
WH/EeKC aHOManbHbIX npuBaskol ang
ocagkos (WASP) MOHUTOPMHTa 3aCyX B
TPOMMYeCKMX permoHax
NHaekc apuaHoctn (Al) 15 PT MoskeT Takxe
NCMoAb30BaTbCs
B K/IMMaTUY4eCKUX
knaccndukaumnax
Z-vHaekc Kutas (CZI) 16 P MpenHasHayveH ans
COBEPLLEHCTBOBAHMA MO
AaHHbIM SPI
MHaekc yBnaxHeHns 16 P, T TpebyloTca HeeNbHbIe
nocesos (CMI) 3HavyeHus
MHaekc 3acyunmeom 17 P [Jaet npeacrtasnexne
Tepputopun (DAI) 0 XapakTtepe ce3oHa
MYCCOHOB
PekorHoCLMPOBOYHbIN 17 P, T TpebytoTca mecayHble
nHaexc 3acywnnsoctu (DRI) 3HaYeHus TeMneparypsbl
1 0CafKoB
S deKTUBHbBIN MHAEKC 18 P Mporpammy MOXHO
3acywnusoctu (EDI) nony4nUTh NyTem
HernocpeaCcTBEHHOrO
ob6palleHuns K opraHy-
pa3paboTymky
mapotepmuyeckmnin 19 P, T MpocTbie pacyeTsl n paj,
koapPpuumeHt CensHmHoBa NpYMepoB NPUMEHeHUs
(I'TK) B Poccuinckon
Ddepepaunn
Muaekc 3acyxu HYOA (NDI) 19 P Ny4we Bcero

Mncnosib3oBaTtb B
CebCKOX035AMCTBEHHbIX
NMPUMEHEHUNAX
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MNHaekc MHTEHCMBHOCTH 20 P, T, AWC He oTHOCKTCA K 3e/1eHbIM
3acyxu MNanmepa (PDSI) MHAeKcam BBUAY
CNOXHOCTU pac4yeToB u
Heo6X0AMMOCTU HaNnuus
pPAAO0B AaHHbIX 6e3
nponyckos
Mnaekc Z Nanmepa 20 P, T, AWC OpauH n3
MHOTOYNCIEHHbIX
BbIXOAHbIX pPe3ynbTaToB
pacyetos PDSI
MNHuaekc aHoManbHbIX 21 P TpebytoTca psaabl AaHHbIX
ocaakos (RAI) 6e3 nponyckos
MNHpeKc MHTEHCMBHOCTU 22 P, T, AWC He oTHOCUTCS K 3eneHbIM
3acyxu MNanmepa c MHAeKcam BBuay
aBTokannbposkoii (sc-PDSI) CNOXHOCTU pac4yeTos n
Heo6Xx04MMOCTN HaNn4us
PA8OB AaHHbIX 6e3
nponyckos
CraHpapTM3npoBaHHbI 22 P ToyeyHble JaHHble
MHAeKC aHomanbHocTK (SAI) MCNoNb3ytoTCa Ans
OMNMcaHns pernoHasnbHbIX
yCcnoBum
CraHaapTM3npoBaHHbIM 23 P, T TpebytoTcs pajpl
MHAEKC 0CaaKoB 1 AaHHbIX 63 MPonycKoB.;
3BanoTpaHcnupauuu (SPEI) pe3ynbTaThl CXOAHbI
c SPI, Ho BK/ItOYatOT
TeMnepaTypHbIN
KOMMOHEHT
CenbCKOX035MCTBEHHbIN 23 P, T, Mod PaspabotaH ans
6a30Bbli1 MHAEKC 3aCyXM Oro-BOCTO4HOM
(ARID) Yyactn CoefMHEHHbIX
LLitatoB AMepurkn
1 He noaeeprancs
LUMpOKOK anpobaum 3a
npeaenamu permoHa
MHaekc 3acyluinmeocTy, 24 P, T, Td, W, Rad, | TpebytoTcs
y4uTbIBaloLWNIA 0COBEHHOCTH AWC, Mod, CD Ka4eCTBEHHbIE JaHHble
Ce/IbCKOX0351CTBEHHbIX No MHOTUM NepPeMeHHbIM,
kynetyp (CSDI) 4TO 3aTpyAHSAeT
MCMo/sib30BaHMe
MenunopaTtunBHbIN MHAEKC 25 P, T,S, RD, SF AHanormn4eH nHaekcy

3acywnumsoctu (RDI)

3anaca NoBepPxXHOCTHOM
BJ1aru, HO BKAtOYaeT
TemnepaTtypHbIi
KOMMOHEHT

[Mo4serHas enaza Cmpanuya| [llpocmoma BxoOHble LononHumenesHas
UCNo/b308aHUS |  nNapamempel uHpopmayus

AHOMaNMA NOYBEHHOM BNaru P, T, AWC MpepHa3HaveH ana

(SMA) YTOYHEHNA BOAHOIO
6anaHca B PDSI

NHaekc pednumrta 26 Mod CnoxHble pacyeTbl U

apanoTtpaHcnupauun (ETDI) TpebyloTcs MHOrMe
BXOJHble napameTpbl

NHaekc pednunta 26 Mod ExxeHepenbHble pacyeTsl

no4yseHHow Bnarn (SMDI)

Ha pa3NM4HoN rMybuHe
NOYBbI; CNOXKHbIE
pacyeTbl
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3anac no4YBeHHOW BNaru 27 AWC, RD, ST, Beuay BapmnatuBHoCTU
(SWS) SWD KaK MoyB, Tak 1 KynbTyp,
MHTEPNONALMS Ha
6onbLuve niowaan
3aTpyAHUTeNbHa
[udponozus CmpaHuya| [lpocmoma BxoOdHvble LononHumeneHas
Ucnos1b308aHus napamempei UHopmayus
lmaponornyecknin Haexc 27 P, T, AWC TpebytoTcs paabl AaHHbIX
3acyxu MNanmepa (PHDI) 6e3 nponyckos
CraHpapTM3nMpOBaHHbIN 28 RD PacyeTbl aHanornyHobl
MHAEKC 3anaca BoJoeMa SPI c ucnonb3oBaHmnem
(SRSI) [AaHHbIX MO BOAOEMY
CraHaapTU3NpPOBaHHbIN 29 SF Mcnonb3yetca
nHAeKkc peyHoro ctoka (SSFI) nporpamma SPI Hapsaay
C A@HHbIMU NO peYHOMY
CTOKY
CraHaapTU3MpOBaHHbIN 29 GW PacueTbl aHanorn4Hsbl
nHAeKc ypoBHs sBoabl (SWI) SPI, ogHako BMecTo
AaHHbIX 06 ocagKkax
MNCNONb3YOTCA AaHHble
O FPYHTOBbIX BOAAXx
VAN YPOBHE BOAbI B
CKBaXMHax
MHaekc cToka B nepuop, 30 SF PacyeTbl aHanorn4yHbl
3acyxu (SDI) SPI, ogHako BMecTO
JaHHbIX 06 ocagKax
MNCMNONb3YIOTCA AaHHblIE O
CcTOKe
MHpekc 3anaca 30 P,RD, SF, S CyLecTByeT MHOXeCTBO
NOBEPXHOCTHOW BAarun MeTOA0/I0TUM U
(SWSI) NPOn3BOAHOMN
npoayKunn, oHaKko
CpaBHeHUs Mexay
6acceitHaMu 3aBUCAT OT
BbIGpaHHOro MeToAa
CBOAHbIN UHAEKC 31 P, ET, SF, RD, Kog otcyTcTByeT, ogHako
3acywnumeoctu (ADI) AWC, S MatemaTtmyeckume
BblK/1aAKW NpeAcTaBAeHbl
B COOTBETCTBYIOLLUX
NCTOYHMKAX
CraHaapTM3NpOoBaHHbIN 32 P, T, SF, Mod MoxeT ncnonb3oBaTbcs

VMHIEKC CHEroTasiHns un
noxaesbix ocaakos (SMRI)

c Hdopmaumeri o
CHEXHOM MOoKpOBe UK
6e3 Hee

JlucmaHuyuoHHoe CmpaHuya| [Ipocmoma BxoOHble JlononHumMensHas
30HOUpoBaHue UCNo/b308aHUS |  napamempel UH@opmayus

ctpecca (ESI)

YcoBepLUeHCTBOBaHHbI 32 Sat He oTpensert crpecc,

BereTaLMOHHbIN MHAEKC BbI3BaHHbI 3aCyx0M, OT

(EVI) CBA3aHHbIX C APYrMMU
dakTopamv BUAOB
cTpecca

MHaekc ncnaputenbHoro 33 Sat, PET MHoroneTtHAs npakTuka

MCNOAb30BaHNA
3TOM NPOAYKLUMN B
onepaTMBHOM pexmnme
OTCYTCTBYET
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Hopmanun3oBaHHbIN
Pa3HOCTHbIN BereTauMOHHbIN
nHaekc (NDVI)

MHaekc TemnepaTypHbIX
ycnosuia(TCl)

MHAeKkc BeretTaumMoHHbIX
ycnosui (VCI)

NHaekc pearnpoBaHus
pacTUTENbHOCTU Ha 3acyxy
(VegDRI)

MNHpekc cocTosiHnA
pactutenbHoctn (VHI)

MHaekc ynosnetsopeHus
notpe6Hoctu B Boge (WRSI)
M reonpoCTPaHCTBEHHbIN
WRSI

HopmanunsosaHHbIN
Pa3HOCTHbIN BOAHbIN
nHaekc (NDWI) n nnagekc
BJ1aXHOCTN NOBEPXHOCTH
3emnm (LSWI)

Mo4BEeHHbIN YyTOYHEHHbIN
BereTaLMOHHbIV NHAEKC
(SAVI)

KomnnekcHeole unu
MoOe/ibHble

33

34

34

35

35

36

37

37

Cmpanuya

3eneHbiin

3eneHbin

3eneHbin

3eneHbii

3eneHbin

3eneHbii

KpacHblivi

lpocmoma
UCNo/b308aHUS

Sat

Sat

Sat

Sat, P, T, AWC,
LC, ER

Sat

Sat, Mod, CC

Sat

Sat

BxoOHble
napamempel

PaccunTbiBaeTcs
Ana 60bLINHCTBA
TeppuTopuii

O6bI4HO UCnonb3yeTcs
BMecCTe C pacyetamu
NDVI

O6bI4HO UCnonb3yeTcs
BMecTe C pacyeTamu
NDVI

Y4nTbIBa€T MHOXECTBO
nepemMeHHbIX Ans
oTaeneHus cTpecca,
BbI3BaHHOTO 3aCyxOMl, OT
ApPYrux BUAOB CTpecca,
NCNbITbIBAEMOTO
pacTeHnsaMun

OgHa 13 nepBbIx
nonbITOK

MOHWUTOPUHTa 3aCyxu

C UCNOJIb30BaHUEM
AAHHbIX AUCTaHLUMNOHHOIo
30HAMPOBaHUA

Mcnonb3yetca B
onepaTMBHOM pexunme
AN MHOTUX TeppuUTOpPUit

MNoarotaBnmeatoTcs B
onepaTMBHOM pexunme
C UCMNO/Ib30BaHMNEM
AAHHBIX, MONYYeHHbIX
npu nomoLLm
cnekTpopaanomeTpa
N5 nonyyYeHuns
n3obpaxeHuni co
CpeAHUM paspeLleHnem

He noagrotaBnmneaioTtcsa B
OnepaTtnBHOM pexunme

JononHumensHas
uHgopmayus

KOMTI/IEKCHOTO MOHUTOPWH A
1 NPOTHO3MPOBaHUS 3aCyXK
(GIDMaPS)

KoM6MHMpPOBaHHbIN 38 3eneHbIn Mod, P, Sat Mcnonb3ytotes kak

nokasaTtesib 3aCyLUIMBOCTH Ha3eMHble AaHHble, Tak 1

(CDI) AaHHble ANCTaHLUWOHHOIO
30HAUPOBaAHUSA

Cucrema rmo6anbHoOro 38 3eneHbin Multiple, Mod Mcnonb3yetcs B

onepaTMBHOM pexnme C
rnobasnbHO BbIXOAHOM
npoaykunen ans Tpex
WNHAEKCOB 3aCyLUINBOCTU:
CTaHAaPTU3MPOBAHHOTO
MHAEKCa NOYBEHHOWM
Bnaru, SPI n
MHOIOMepHOro
CTaHAAPTU30BaHHOIO
NHAEeKCa 3acyxu
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lnobanbHas cucrema 39 Multiple, Mod, | bnaropaps rno6anbHomy
YCBOEHUS AaHHbIX O Cylle Sat oxBaTy nosiesHa Ans
(GLDAS) pervoHoB co cnabbim
MOKPbITUEM AaHHbIMU
MHoromepHsbii 40 Multiple, Mod MoxeT ncnonb3oBarbcH,
CTaHAapPTU3MPOBaHHbI HO noTpebyeTca
nHaekc 3acyxu (MSDI) WHTepnpeTaums
MoHuTtop 3acyx B CLLUA 41 Multiple MoxeT ncnonb3oBarbCs,
(USDM) oAHako notpebyeTcs
NHTepnpeTauus

I'IpumewaHue: nokasaTtenn n NHAEKCblI CrpynnmpoBaHbl NO «MPOCTOTE NCMOJ/1b30BaHUA», @ BHYTPU
Ka)K,D,OVI KaTeropunm «npocTtoTbl NCMOJIb30BaHNA» NpeACcTaB/IEHbI B aﬂqDaBI/ITHOM nopspgke.

Kntou 0na nepemerHubix:
AWC = gocTynHas Bnara

CC = k03 PULMEHT CeNTbCKOXO3ANCTBEHHON

KynbTypbl

CD = gaHHble 0 Ce/IbCKOXO35IMCTBEHHOM

KynbType

ER = skopervoH

ET =3BanoTtpaHcnupauma
GW =nop3emHble BOAbI

LC = no4YBeHHO-pacTUTE/IbHbI NOKPOB

Mod = mogenupoBaHue

Multiple = ncnonbsyertcs MHOXecCTBO

MHONKATOPOB

P =ocaaku

PET = noTeHumnanbHasa 3BanoTpaHcnmpauma
Rad = conHe4Has pagunaums

RD = pesepsyap

S = CHeXHbl1 NOKPOB

Sat = cnyTHuK
SF = peuyHoi cTok
ST =Tun nou4ssbl

SWD = pedunumnT No4BEHHOW BNaru

T=T1emneparypa

Td = TemnepaTypa TO4YKM POChI

W = faHHble 0 BeTpe
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6. PECYPCbI MO MOKA3ATE/IAM U UHAEKCAM

CylLecTByeT HECKO/IbKO MCTOYHUKOB MHPOPMaLMK O Pa3NYHbIX MOKa3aTeNnsax n MHAeKcax,
npumeHsieMblx cerogHs B mupe. Hekotopble 13 Hanbosiee pacnpoCcTpaHeHHbIX MHAEKCOB ONMCaHbl
N PasbACHAIOTCA B COOTBETCTBYIOLLNX AOKyMeHTax HalnoHa bHbIM LLEHTPOM MO CMArYeHuIo
nocneactemii 3acyx (HLLCM3) B YHnBepcuTeTe wWtata Hebpacka B /InnkonbHe, CoeAMHeHHbIE
LLitaTel AMepuku, KOTOpPbLI NOAAepPXMBaET CNeLuabHbIv pasaen pecypca no Haekcam
3acywnmsocTu: http://drought.unl.edu/Planning/Monitoring/Comparisonofindicesintro.aspx.

MexpervoHanbHbIi TPakTUYeCKMin CEMUHaP NO MHAEKCaM U cucTeMam 3abnaroBpeMeHHbIX
npeaynpexAeHnin o 3acyxe, OpraHM3oBaHHbI BceMpHON MeTeoponornyeckor opraHmsaumen
(BMO)/HUCMN3, cocTosancs B YHuBepcutete wrtata Hebpacka B J/InHkonbHe B 2009 r. OaHmM 13 ero
UTOroB CTano ofobpeHne CTaHAapTU30BaHHOrO MHAekca ocaakoB (SPI) yepes nocpeacTso
JInHkonbHCKOM AeknapaLnmn No NHAEKCaM 3acyx B Ka4eCTBe CTaHAapTa AN onpeaeneHns Haanimns
MeTeoponormuyeckol 3acyxu (Hayes et al., 2011). BMO pa3paboTana pykoBoACTBO A5
nonb3osatenew SPI, cm. http://www.droughtmanagement.info/literature/WMO_standardized _
precipitation_index_user_guide_en_2012.pdf.

B pamkax nocnepytoulen gearensHoctn BMO n Ynpasnenune OpraHusaunn O6beanHeHHbix Haumii
no BONpocam yMeHbLLEHMS onacHOCTH 6eACTBUI B cOTpyAHMYecTBe ¢ [uaporpaduryeckon
KoHeaepauuein 6accerina pekun Cerypbl 1 [ocyaapcTBEHHbIM areHTCTBOM MO METEOPO0rnmn
Mcnanum B 2010 r. opraHn3oBann coBeLlaHne rpynrbl 3KCNepTOB MO MHAEKCam
Ce/IbCKOX03ANCTBEHHbIX 3acyx B Mypcun, Vicnanwmsa (Sivakumar et al., 2011). [pynna y4eHbix u3
pasnnyHbIX CTPaH, KoTopas Bko4Yana npeacrasutenen PermoHos BMO, paccmotpena 34 nHaekca,
NCNonb3yemble 418 OLLeHKU BO3AEeNCTBUSA 3aCy XM Ha CeNbCKOe X03ANCTBO, yaenas ocoboe
BHUMaHMe UX CUbHbLIM U CnabbiM cTOpoHam. MaTtepuansl, Bowwegline B Tpyabl COBeLLLAHNA
3KCNEePTOB MO UHAEKCAM CeNbCKOXO3ANCTBEHHBIX 3aCyX, NpeacTaBnAoT coboli 17 goknaaos, ¢
KOTOPbIMU MOXHO 03HaKOMUTBLCS NO cchinke: http://www.wamis.org/agm/pubs/agm11/agm11.pdf.

Kpome Toro, B koHLLe HacToALLel Ny6anKaunm NpuBoanTCa nutepartypa, Hanpumep Heim (2002),
Keyantash and Dracup (2002) n Zargar et al. (2011), B koTOpo/1 paccMaTpuBatoTCA Kak MHAEKCHI
3acyLUIMBOCTU, UCNOJIb3yeMble B HAaCTOsILLLee BPeMS, Tak U MCMO/Ib30BaBLUNECS paHee.

3a nony4yeHnem AOMNOJHUTE/ILHOW MOMOLLIM B BbIGOPE, MHTEPMPETALIMM U NPUMEHEHMI NoKa3aTesen
N uHaekcoB cnepyeT obpawatbca B KMbB3 no ccoinke http://www.droughtmanagement.info/ nnu
Mo 31eKTPOHHO noyTe: idmp@wmo.int.

MostPhotos
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7. NOKA3ATEJ/IN U UHAEKCbI

7.1 MeTeoponorua

Ha3sBanue nHpekca: uHAaekc aHomanbHoM apupHocTtu (AAl)
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npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxpenme: paspaboTaH B MiHann Meteoponornyecknum genaptameHtom NHamu.

XapakTepuCcTUKM: MHAEKC 3aCyLLIMBOCTA, NONYYaeMblil B peasibHOM MacluTabe BpeMeHU, B
KOTOPOM y4uTbIBaeTCA BOAHbIV 6anaHc. Haekc apnaHoctu (Al) paccunTtoiBaeTcs ans
HeaeNbHbIX U ABYXHeeNbHbIX NepunofoB. Jns kaxaoro nepuoga gaktnyeckas apmaHoOCTb 3a
onpeaeneHHbI Nepnoj CpaBHNBAETCA C HOPManbHOM apUAHOCTbLIO A1 3TOMO Xe nepuoaa
BpemeHun. OTpuuaTesibHble 3Ha4eHNSA YKa3biBaloT Ha M36bITOK BAaru, a NoJIoXuTe bHble
3Ha4YeHMs CBNAETENbCTBYIOT O HeJoCTaTke BRaru.

Bxoanble napamerpbl: hakTMyeckas IBanoTpaHCnMpauunsa n paccinTaHHas noTeHunanbHas
3BanoTpaHcnMpauuns, 415 KOTOpbiIXx HEO6X0AUMO HaMYne 3Ha4eHNN TeMnepaTypbl, BeTpa u
CO/IHeYHON paanaummn.

O6nacTy npMMeHeHuns: BO34eNCTBMSA 3aCyLLI/IMBOCTM Ha Ce/IbCKOE XO3AMCTBO, 0COOEHHO B
TpoOnuKax, rae BblpaxeHHble BaXKHbIA N CyXON Ce30HbI ABAIOTCA YacTblO K/IMMaTUYeCKOro
pexnMa. OLeHKM Kak 3MMHUX, Tak U JIeTHUX NOCEBHbIX CE30HOB MOTYT NPOBOANTBLCA C
MCNoNb30BaHMEM 3TOrO MeTo/a.

[JocTonHcTBa: cneumanbHbI MHAEKC 419 CENIbCKOTO X034MCTBA, pacyeTbl NPOU3BOAUTD
NPoOCTO, a XapakTepucTunka 3acyxu (cnabas, ymepeHHas uin cuibHas) OCHOBaHa Ha OTK/IOHEHUN
OT HOpMbI. bbICTpOe pearnpoBaHue C HefleIbHbIM LLAarom No BPeMeHW.

HepocraTkm: He NPpUMEHNM K NPOAOIKUTENBHBIM MM MHOTOCE30HHBIM SIBJIEHUAM.
Pecypcni: http://imdpune.gov.in/hydrology/methodology.html.

UcTounmk: http://www.wamis.org/agm/gamp/GAMP_Chap06.pdf.

HaszBaHue MHaeEKca: geuyunm
npOCTOTa MUCNOoJib3O0BaHMUA:

MpoucxoxxpeHune: NpocTon MatemMaTM4eCcKnin Noaxosa, onucaHHoli TM66com n Maxepom B
1967 r. BO BpemMa nx paboTbl B ABCTPanniickom 610po MeTeopoaormm.

Xapal('repucrm(u: ncnonb3oBaHMe BCEro nepmnoaa, 3a KOTOprI\/'I MMEKTCA AaHHbIE O
Komn4yecTBe oCcagkoB ans ,U,aHHOI7I MECTHOCTU, 4aCTOTa N pacnpeneneHne ocagkos
npeacTtaBnAOTCA B BUAE rpajalnn. I'IepBb|17| Aeunib COCTOUT N3 KOJIMYECTBa aTMOCCI.)eprIX
0CaAiKOB, B KOTOPbIX HNXHUE 10 % 3Ha4YeHU He npesbiLlaloTCA, a NATbIN Aeunnb ABNAETCA
Me,cu/laH0|7|. ViMeeTcs Takxe LWKana BaaxHoCTn. B aton METOAO0/10TUN MOTYT Y4UTbIBATbCA
CyTO4HblI€, HElE/IbHbIE, MECAYHbIE, CE30HHbIE N TOA0BbIE 3HAYEHWNSA, MOCKOJIbKY OHa o6na,u,aeT
rMOKOCTbIO npun CcpaBHEHNN TEKYLLNX AdHHBIX C UCTOPUYHECKNMU 3a nobon KOHerTHbII7I nepwnoa.

BxoaHbie napameTpbl: TO/IbKO KOJIN4ECTBO OCaKOB; paCCManI/IBaeMbIVI BpeMeHHOVI MacLutab
MOXET MEHATbLCA.

O6nactmn NMPpUMEHEeHUnA: 6narop,ap$| BO3MOXXHOCTN PaCCMOTPEHUA B pa3/IN4HbIX BOEMEHHbIX
MacLwiTabax n c Pa3HbiIM BDEMEHHBIM LLAaromMm AeUnjin MOryT NCNOJIb30BaTbCA B CUTYyauUUAX
METEOPO/IOTNHECKUX, Ce/IbCKOX035IMCTBEHHbIX U rMaponorn4eckmnx sacyx.
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AOCTOVIHCTBa: NOCKOJIbKY aHa/In3 NpoOBOANTCA Ha OCHOBE O,EI,HOI7I nepemeHHon, MeToao/iormnsa
npocTa n OT/IN4aeTcA rMOKOCTbIO B NMPUMEHEHNN KO MHOTUM YCOBUAM. C ncnonb3oBaHuem
HYETKO onpeaeneHHbIX MOPOroBbixX 3HaYeHum TeKkyuwine AaHHbl€ MOMELLAOTCA B VICTOpVI'—ieCKMVI
KOHTEKCT, K MOT'YT paCno3HaBaTbCs yC/10BUA 3aCyLLTNBOCTA. MHpekc noneseH kak gns BJ1aXXHbIX,
TaK 1 3aCyLnBbIX yC}'IOBVII\/'I.

HepocraTkm: Kak 1 B APYIrnx nokasatenax, NCnoib3yrowmnx T0/1bKO KOJIN4eCTBO OCaAKOB,
B/IAHNE TEMMNEPATYpPbl N APYTUX NEPEMEHHbBLIX B XO4€ PAa3BUTUA 3aCyXN HE YHYUTbIBAETCA.
ﬂ,O)’IFOBpeMEHHbIe pAAbl AaHHBIX NO3BONAIOT MNOAYYUTb HAUAY4YLLUNUE Ppe3y/ibTaTbl, MOCKO/1bKY
B pacnpeaeneHnm y4mtbiBaeTcs 60/bLIOE KOIMYECTBO CYXUX 1 B/1aXXHbIX N€PNO0B.

Pecypcbi: He CyLLecTByeT KOHKPETHOro NPOrpamMMHOro kofa Ans Aeuunei, n s nonydYeHuns
pe3ynbTaTa MOXHO MCNOJIb30BaTh HECKO/IbKO OHTAaNHOBBIX MHCTPYMEHTOB. COOTBETCTBEHHO,
BaXXHO YTOYHUTb /1eXallyto B OCHOBE METOA0/I0TMI0, MOCKOJIbKY CYLLLECTBYeT Lenblii psaj,
CTaTUCTUYECKUX METOA0B A/19 pacyeTa AeLnieil No MeTeoposiornyecknm AaHHbIM
http://drinc.ewra.net/.

Ucrounmk: Gibbs, W.J. and |.V. Maher, 1967: Rainfall Deciles as Drought Indicators. Bureau of
Meteorology Bulletin No. 48, Melbourne, Australia.

Hassanume nHpaekca: unaekc sacywwnusoctu Kerua-bupama (KBDI)
HPOCTOTa MUCNOoJib3O0BaHMUA:

MpoucxoxxpeHune: 4actb paboTsl, koTOpas B KoHLe 1960-x rogos 6bina npogenaHa Ketyem u
Bupamom B PepepanbHOM necHOM ynpasneHun MuHucTepcTBa cenbckoro xo3ancrea CLLA.
DTOT UHAEKC MMaBHbIM 06pa3oM npeacTaBaseT cO60M MHAEKC NOXaPHOM ONaCcHOCTH.

XapakTepucTukm: paspaboTaH 4719 BbISIB/IEHMSA 3aCy XM Ha paHHMX 3Tanax C UCNosb30BaHNEM
eAMHOo06pa3HOro MeToAa, yHUTbIBaoLLLEro 0CO6EHHOCTU KAumaTa AaHHOro pernoHa.
MNMoka3biBaeT cyMMapHOe B/IMSHWE 3BanoTpaHCcnmMpaLlm u 0CaikoB Ha BO3HUKHOBEHNe
AedurumTa yBnaxHeHUs B BEPXHUX C10SX NOYBLI, @ TakXe AaeT npeacTaB/ieHne O TOM, Kakoe
KOJINYeCTBO 0CaAKoB TpebyeTcs A9 HacCbiLLeHMA NOYBbl U YCTPaHEeHUs CTpecca, BbI3BaHHOTO
3aCyxoM.

BxoaHble napamMeTpbl: MakCMMasibHasa CyTo4Has TeMrnepaTypa U CyTO4HOE KOJIMYeCTBO
ocaakos. PaccumTeiBatoTcs Tabnuubl 4119 yCTaHOBAeHMS B3aumocessn Mmexay KBDI n
pasnnMyHbIMU pexxMMamMm ocaKoB Ha OCHOBE OCO6EHHOCTEN MECTHOTO KnmarTa.

O6nactun NMPpUMEHEeHUnA: I'Ipe,Cl,Ha3Ha‘-IeHHbII7I Ana ncnosib3oBaHmA B Ka4eCTBe MeTOda
MOHUTOPUHIa 0NacHOCTU NMNO>XapoBs, O6yC}'IOB)'IEHHbIX 3acyx0171, KBDI oka3ancsa nonesHbiM B
CE/1bCKOX0351MCTBEHHOM KOHTEKCTE, MOCKOJ1bKY BETMYMNHA MOYBEHHOTO YB/1aXXHEHNSA 6bina
HanpsamMyto CBA3aHa CO CTpeCCOM CE/1bCKOX035IMCTBEHHbIX KynbTyp, BbI3BaHHbIM 3acyx017|.

Aoc‘rouucrna: Bblpa>aeTt ,CI,ECbVILI,VIT yBNa>XHeHna AnA Kakon-nnbo TEPPUTOPUN N MOXET 6bITb
MaCLIJTa6I/IpOBaH ONA NONyHYeHUA XapakTepncTtuk noboro KOHKPETHOro Mecra. PacyeTnl
npon3BoANTb JIEFKO, METOA NPOCT B NCMNOJIb3OBaHUN.

Hepocratkm: ncnosb3yerca AonyLLeHne o npeaesibHOM AOCTYNHOM yBAaXHEHUN U
HEO6X0ANMOCTU HaINYNA oNpeaeneHHbIX KTMMaTUYeCKNUX YCI0BUIN AN Pa3sBUTUSA 3aCyXU, YTO
Heob6s3aTeIbHO CnpaBeaIMBO 418 1060 MECTHOCTW.

Pecypcbl: MeTOA 1 pacyeTbl U3BECTHBI U LUMPOKO ONucaHbl B intepartype. [Ana pasnnyHbix
TeppuTOopuii B VIHTepHeTe nMeeTcs MHOXeCTBO kapT http://www.wfas.net/index.php/
keetch-byram-index-moisture-drought-49.

Uctounmk: Keetch, |.J. and G.M. Byram, 1968: A Drought Index for Forest Fire Control. United
States Department of Agriculture Forest Service Research Paper SE-38, Southeastern Forest
Experiment Station, Asheville, NC.
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Ha3sanue nHpaekca: NpoWEeHT OT HOPMbI 0OCaAKOB
MpocroTta ucnonb3oBaHus:
MpoucxoxaeHmne: npoLeHT oT 1106070 KONNYeCcTBa NpeAcTaBaseT CO60 NPOCTYio

CTaTUCTUYECKYIO BbIK/1aAKY. To4yHoe NPONCXoXxaeHne nnn Ha4ano NnpuMeHeHna Ansa onncaHna
aHOMa/1Mn oCagkKoB HEN3BECTHO.
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XapakTepucTUKM: NPOCTON pacyeT, KOTOPbIN MOXET MCNOJIb30BaTLCA A8 CPaBHEHUS N106Oro
BpeMeHHOro nepuoaa Ans 060 MeCTHOCTU. MOXeT BblYUCIATLCA B Pa3/INYHbIX BPEMEHHbIX
mMacliTabax: AHA, HeJenn, Mecsla, Ce30Ha 1 roga, YTo NoOAX0AUT ANA YAOBNETBOPEHUS
noTpebHOCTE MHOTUX NOMb30BaTeNel. PaccunTbiBaeTca NnyTem AeneHns hakTUHeCckoro
KOJInYeCTBa 0Caf kOB Ha HOPMY OCaAKOB 3a pacCMaTPUBAEMbIli MePUOA BPEMEHN N YMHOXEHUS
Ha 100.

BxoaHbie napamerTpbl: 3Ha4€HNA KONNYECTBaA 0OCaaKOB, HeO6XO,lJ,VIMbIe ANA pac4eTHOro
BPEMEHHOTO MaclwiTaba. MpaeanbHO Hannyme gaHHbIX Kak MWHUMYM 3a 30 net ANA pacyeTa
HOpMa/bHOIO nepunoaa.

O6nacTy NnpUMeHeHMUs: MOXeT UCMO0/1b30BaTbCA 415 BbIABIEHUS 1 MOHUTOPWHIA Pa3/inyHbIX
BO3JeNCTBUI 3aCyXN.

AOCTOMHCTBa: I'IOI'I)U'IFIprIVI MeToAa, 6bICprIl\7I n I'IpOCTOVI ANna HEC/TOXHbIX MaTEMATUYECKNX
Pac4HeToB.

Hepocratkm: onpeaeneHne HopMbl AN MECTHOCTU — 3TO pPacCHeT, KOTOprI\/'I HEKOTOpbIE
nosb30BaTe/ I MOTYT NyTaTb CO CP€AHUM NN yCpeAHEHHbLIM KOJIN4ECTBOM OCaKOB. pr,CI,HO
CpaBHMBATb pa3/IN4HbI€ KIMMAaTUYECKNE PEXNUMbI APYT C APYTOM, ocobeHHO T€, KOTOPbIE€ NUMEIOT
Bblpa>X€HHbl€ BIaXXHbIN N CYXOIZ CE€30HHbl.

UcTounumk: Hayes, M.]., 2006: Drought Indices. Van Nostrand’s Scientific Encyclopedia, John
Wiley & Sons, Inc., doi:10.1002/0471743984.vse8593, http://onlinelibrary.wiley.com/
doi/10.1002/0471743984.vse8593/abstract;jsessionid=CA39E5A4F67AA81580F505CBB07D2424.
f01t04.

HasBaHue nHaexca: cTaHAapTU3MPOBaHHbIN MHAEKC ocapakoB (SPI)
npOCTOTa MUCNOoJib30OBaHUA:

Mpoucxoxxaenme: pesynbTat Hay4HbIX UCCIeA0BaHU U paboTbl, NpoBeAeHHON Makku 1 ap. B
1992 r. B Konopaackom yHusepcutete, CLUA. Torn nx pa6oTbl 661111 BiepBblie NpeacTaB/ieHbl
Ha 8-I1 KoH( epeHLUN NO NPpUKAAAHON KAMMATONOrMK, KOTOpas NpoBoauacs B sHBape 1993 r.
B ocHoBe 3TOro MHAEeKca 1exat B3aMMOCBA3M 4acTOTbl, MPOAO/IKNUTENbHOCTU U BPEMEHHbIX
MaclTaboB 3acyxu.

B 2009 r. BMO pekomeHaoBana SPI B kauecTBe OCHOBHOrO METEOPOIOrNMYECKOrO NHAEKCA
3aCyLUIMBOCTU, KOTOPbIV CnedyeT UCMOoNb30BaTbh CTPaHaM A1 MOHUTOPUHIa U OTCAEXMBaHUA
ycnosuii 3acywnmeoctu (Hayes, 2011). MNpeanaras SPI B kayecTse MHAEKCa A1 LLMPOKOTO
ncnonb3osaHusa, BMO 3apgana HanpaBneHune ans ganbHelen AeaTelbHOCTM CTpaHaMm, KoTopble
NbITAOTCA onpeaenTb HEO6X0AMMbIN YPOBEHb A5 3a6/1aroBpeMeHHOro npeaynpexxaeHus.

XapakTepMcTUKK: NCNOJb3YIOTCA NCTOPUYECKMe AaHHble 06 ocajkax No 060N MeCTHOCTH
ANs onpejeneHns BepoATHOCTN 0CaKOB, KOTOPblE MOTYT 6biTb BbIYMCAEHbI NPU 1I060M
KOJINYEeCTBE BpeMeHHbIX MacwTabos oT 1 4o 48 mecaues naun 6onee. Kak n B ciyvae ¢ 4pyrumu
nokasatensamu, BpeMeHHble pafbl AaHHbIX, UCNOb3yemble A8 pacyeTa SPI, coBceM He
0653aTe/IbHO AO/KHbI COOTBETCTBOBaTL onpeaeseHHomy oTpesky. [yTTman (1998,1999)
OTMEeTW, YTO Hann4ne 4ONONHUTENbHbIX JaHHbIX B BUAE MHOTONETHUX PAAOB caenaeTt
pe3ynbTaTbl BEPOATHOCTHOIO pacnpeaeneHms 6onee HaaexHbIMU, MOCKObKY 6yaeT
paccMoOTpeHo 60/1blliee KOIMYECTBO BbIGOPOK SBJIEHWNI SKCTPEMaAIbHOTO YBAaXHEHUS
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n 3KCTp€Ma)’IbHOVI 3acywinnBoCTN. SPI moxeT paccHynTbiBaTbCA Ha OCHOBE AaHHbIX BCErO JINLLUb 3a
20 N1eT, OAHAKO B naeasne BpeMeHHbIE pAAbl AaHHbIX A0/1XKHbI OXBAaTbiBaTb KAK MUHUMYM 30 neT,
Aaxe ec/sim HegocCTaeT 4aCTh JaHHbIX.

SPl umeert wKkany UHTEHCMBHOCTH, NO KOTOpOVI PacCHNTbIBAKOTCA KakK MOTOXXNTE/IbHbIE, TaK N
oTpuuUaTe/ibHbl€ 3HA4Y€HUA, HANMPAMYIO KOppennpytowne C ABIEHNAMU YB/IaAXHEHNA N
3acylwinnBOCTU. B oTHOLWEHNN 3acyx 60nbLION MHTEPEC NpeacTaBnAatoT Cco6011 «XBOCTbI»
pacnpeneneHna ocaikos, a 0cobeHHO IKCTpEMaJibHbl€ ABIEHNA 3aCyLLZIMBOCTN, KOTOPbIE
CHUTAOTCA peakKnmMm, ecsim NCXo4uTb U3 KJIMMaTa n3y4aemMoro permoHa.

ABneHna 3acyxun oTMevaloTcs, koraa pesynbratbl no SPI, HesaBMcMMo oT nccneayemoro
BpemMeHHOro Macwtaba, CTaHOBATCA HEMPEPbIBHO OTPULLATEIbHBIMU U AOCTUTAIOT BEINYUHDI -1.
Cuntaetcsa, 4To ABNIEHME 3aCyXn NpoaoIxXKaeTca, noka SPl He gocTurHeT 3HaveHuna 0. Makku u ap.
(1993) nonaranu, 4To 3acyxa HauMHaetca npu SPI, paBHom -1 nAK MeHbLLE, OAHAKO B 3TOM
OTHOLLUEHWM CTaHAapTa He CyLLLeCTBYeT, NOCKOJIbKY OHU UcciefoBaTeIn MoryT BbibpaTtb
noporosoe 3Ha4yeHne Huxe 0, HO He JOCTUTHYBLLEee YPOBHA -1, a Apyrune nsHavyanabHO
KnaccMuUMpyIoT 3acyXy Npu 3Ha4eHnsax MeHee —1.

Bbnaropaps yno6crey npumeHeHuns u rnbkoctu SPI 3ToT nHAEKC MOXeT 6biTb paccynTaH gaxe
TOrAa, Korga B CO6paHHbIX 3a NEPUOA, AaHHbIX A5 AaHHOW MECTHOCTM umetoTcs npobensl. B
naeane BpeMeHHble psAabl 4OKHbI 6bITb MaKCMManbHO MOAHLIMK, HO €C/IN 419 pacyeTa
3Ha4YeHU HeOCTaTO4HO, TO pacyeThl SPI 6yayT AaBaTb «<HyneBoe» 3Ha4veHue, u pacyet SPI
BO306HOBUTCA C NOsAABAEHNEM AaHHbIX. SPl 06bIMHO paccynTbIBAETCS BO BPEMEHHbIX MacluTabax
[0 24 MecsueB, a rTMGKOCTb MHAEKCA MO3BONSAET UCNO/Ib30BaTb €ro A1 Pas/IMYHbIX MPUMEHEHUI,
CBA3aHHbIX C COOLITUSMU, KOTOPbIE BAUAIOT Ha Ce/IbCKOe XO39MCTBO, BOAHbIE pecypcChbl 1 Apyrue
cekTopa.

BxoaHbie napamMerTpbl: KOJIN4ECTBO OCaKOB. bonblWNMHCTBO Nosib3oBaTenemn NMPUMEHAIOT SP|,
NnoNb3yAaCb MECAYHBIMU Ha6opaM|/| AaHHbIX, OAHAKO KOMMNbIOTEPHbIE MPOrpaMmmbl o6na,u,ar0T
rMOKOCTbIO M NO3BOJISIIOT nony4atb pe3y/ibTaTbl C UCMNOJIb30BAHNEM CYyTOYHbBIX N HEAE/IbHbBIX
3HaYeHUN. MeTogonorus SPl He MeHseTCcA npun NCnoib3oBaHN CyTOYHbIX, HEA4E/IbHbIX NN
MeCAYHbIX AaHHbIX.

O6nacT npUMeHEeHUs: BO3MOXHOCTb pacyeTta SPl ¢ pasnnyHbiMM BpeMeHHbIMU MacluTabamm
no3sosiseT o6ecneynTb ero MHOro4YMCAEeHHbIE NPUMEHeHUS. B 3aBUCMMOCTM OT KOHKPETHOTO
BO3/4eNCTBUSA 3acyxn, AN 6a30BOro MOHUTOPUHIa 3aCyXn MOTYT MPUMEHATLCA 3Ha4YeHuns SPI 3a
3 Mecsua nan meHee, 415 MOHUTOPUHIAa BO34ENCTBMI Ha CENbCKOE XO35CTBO — 3HAY€HUSA 3a

6 MecsLLeB U MeHee, a ANS TMAPONOrMYecknx Bo3fencTBMin — 3HaveHuns 3a 12 mecsues u 6onee.
SPI moxeT Takxe 6bITb paccimTaH Mo HabopaM AaHHbIX 06 0cajkax C KOOPANHATHON NPUBSA3KOMN,
4TO AenaeT 3TOT MHAEKC NOAXOAALWMM AN 60nee LUIMPOKOTro Kpyra nosib3oBaTtenen,
BKJ1IOYAIOLLLEr0 He TO/IbKO CMeLManancTos, paboTatowmx ¢ AaHHbIMUM CO CTaHL M.

[ ocToMHCTBa: NCMO/1b30BaHNE O4HMX TO/bKO AaHHbIX 06 0cajkax SBNSeTCs CaMbiM 60/1bLLNM
npeumyLectsom SPI, nockosibky 370 o6ecneymBaeT MPOCTOTY UCMNOJIb30BAHUS U BbIYNCIEHUS.
SPI npuMeHNM Ko BCem KnMMaTUYeCKUM pexnmam, 1 3Ha4yeHus SPl Ansa BecbMa pasinyHbIx
KJAMMaTU4eCKnNX yC/I0BUIA MOTYT CpaBHMBaTbCS. BosmoxHocTb pacyeTta SPI ans
HeMnpoAOXKNTENbHBIX MEPUOAOB PerncTpaLmn AaHHbIX C HeAOCTaloLWUMN AaHHBIMU Takxke
LLleHHO /19 TeX PerMoHoB, rae NOKpbITUe AaHHbIMY HEAOCTaTOYHO UAN OTCYTCTBYIOT
AO/ITOBPEMEHHbIe CBA3aHHble psAAbl AaHHbIX. [porpamMma, ncnonb3yemas ana pacyeta SPI,
npocTa B UCnosb3oBaHum u nerko goctynHa. HUCIM3 npeagocrasnser nporpammy ans
NCMo/1b30BaHMsA Ha NepPCOHalIbHbIX KOMMblOTEpPax, KOTopas yxe pacnpocTpaHeHa B CBblLLE

200 cTpaH mMupa. Bo3MoXHOCTb NPOU3BOAUTL PacyeThbl C Pa3/IMYHbIMU BPEMEHHbIMU
MacwTabamu Takxke obecrnedmsaeT NoTeHLMa LUMPOKOro npumeHeHus SPI. B Hay4Ho
nutepatype nmeeTcs 60/blLLOE KONYECTBO NOCBALLEHHbIX SPl cTaTeit, KOTOpble NPefoCTaBsAIoT
Ha4MHaoLLMM MO/1b30BaTeNSIM CBEAEHNS O MHOXECTBE PecypCoB AJ/15 06pallleHNs 3a MOMOLLbIO.

Hepocrarkm: MOCKOJIbKY B Ka4€CTBE€ BXOAHOIO napamMeTpa Ncnosib3yeTca T0J/IbKO KOJTNYECTBO
O0Caakos, SPl HepocTaTo4YeH Ans XapakTePUCTUKN TEMNEPATYPHOIro KOMMNOHEHTA, BAXXHOIO B
KOHTeKCTe obulero BogHOro 6asaHca U BOAONOb30BaHNS pernoHa. DTOT HeJOCTaTOK MOXeET
3aTpPyAHUTb CpaBHEHUE SABJIEHUN CO 3Ha4YeHUnAMH, 6/IM3KUMU K 3HAYEHUAM SP|, HO C pa3HbiMKn
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TemnepaTypHbIMU cLleHapuamn. [nbkocTb meToga SPI, no3sonstoLLas NPoOM3BOANTL pacyeThl
ANSA HEMPOAO/KUTENbHBIX NepNoAoB c6opa AaHHbIX UM UCMO/b30BaThb AaHHble, COAePXaLlne
60/1bLLIOE KOINYECTBO HEeA0CTatoLLMX 3HA4YEHWI, MOXET Takxe MPUBECTU K HENPaBUIbHOMY
NCMO/Ib30BaHMIO pe3ynbTaToB, MOCKO/IbKY NporpaMMa BblaaeT BbIXOAHYIO0 MH(OpMaLmio Ha
OCHOBe /1t06bIX BBOAUMBIX AaHHbIX. SPl npeanonaraet anpropHoe pacnpegesieHune, 4To
YMEeCTHO He /1 BCeX YCN0BUI, 0CO6EHHO NMPY pacCMOTPEHUM HEMPOAOIXKNUTE/bHbIX ABNEHUN
Wan Havana nepuroga 3acyxu nam ero okoH4anms. CylecTsyeT MHOro sepcuii SPI,
peann3oBaHHbIX B BUE Pa3/NYHbIX MPOrPaMMHbIX NakeTOB BbIYMCAEHWI, TOMUMO Tex, KOTopble
MOXHO HalTN B UCXOAHOM Koge, pacnpoctpaHsemom HLICI3. BaxHo nposepsaTb
COBMECTMMOCTb 3TUX aJIFTOPUTMOB W COM1aCOBAHHOCTb BbIXOAHbIX AaHHbIX, MCMOb3YA
ony6/1MKOBaHHbIE BEPCUMU.
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Pecypcoi: nporpamMma ans SPl MoxeT MCNonb30BaTbCA Ha NEPCOHA/IbHbIX KOMMblOTePax Ha 6a3e
nporpammHoro obecnevyeHuns Windows http://drought.unl.edu/MonitoringTools/Downloadable
SPIProgram.aspx.

NCTOYHMKM:

Guttman, N.B., 1998: Comparing the Palmer Drought Index and the Standardized Precipitation
Index. Journal of the American Water Resources Association, 34:113-121, doi:10.1111/j.1752-1688.1998.
tb05964.

Guttman, N.B., 1999: Accepting the Standardized Precipitation Index: a calculation algorithm.
Journal of the American Water Resources Association, 35:311-322, doi:10.1111/j.1752-1688.1999.
tb03592.x.

Hayes, M., M. Svoboda, N. Wall and M. Widhalm, 2011: The Lincoln Declaration on Drought
Indices: universal meteorological drought index recommended. Bulletin of the American
Meteorological Society, 92(4):485-488.

McKee, T.B., N.J. Doesken and ]. Kleist, 1993: The Relationship of Drought Frequency and Duration to
Time Scales. Proceedings of the 8th Conference on Applied Climatology, 17-22 January 1993,
Anaheim, CA. Boston, MA, American Meteorological Society.

BcemmnpHasa meteoponornyeckas opraHusauus, 2012: PykosoacTso A5 Nojb3oBaTesnen
CTaHAapTU3NPOBaHHOro nHaekca ocagkos (BMO-N2 1090), XKeHesa.

Wu, H., M.]. Hayes, D.A. Wilhite and M.D. Svoboda, 2005: The effect of the length of record on
the Standardized Precipitation Index calculation. International Journal of Climatology,
25(4):505-520.

HasBaHue nHaeKca: B3BeleHHbIN CTAaHAAPTU3UPOBaHHbIN MHAEKC
aHomanbHbIX ocaakos (WASP)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxpaenune: paspaboraH JIMOHOM ANS MOHUTOPUHIA OCafKOB B TPOMUYECKNX palnoHax B
npeaenax 30° WMpoTHI OT 3KBaTOpPA.

XapakTepuMCcTUKM: NCNO/b3YIOTCA JaHHble O MeCAYHOM KOIMYeCTBE 0CafKOB C KOOPANHATHOM
npussaskoin ¢ paspeweHnem 0,5° x 0,5° 1 Ha ocHoBe 12-MeCAYHbIX NePEKPbLIBAIOLLUXCA CYMM
B3BELUEHHbIX CTaHAAPTM30BaHHbIX aHOMa/INN MeCAYHbIX OCaKOB.

BxoaHbie napamMeTpbl: 3Ha4€HNA MECAYHbIX OCaAKOB N TOA40BbIX OCa4KOB.

O6nacT NnpUMEHEHMUS: UCMO/b3YeTCS IMaBHbIM 06Pa3oM BO BAAXHbIX TPONUYECKUX PermMoHax
A1 MOHUTOPWHIa Pa3BUBAIOLLLENCS 3aCyXUN C YHETOM ONnpeaesieHHbIX BAAXKHbIX U CyXUX
nepvoaoB B AaHHOM KJMMaTU4eCKOM pexnme. MoxeT Ncnosib3oBaTbCs 4159 MOHUTOPUHTa
3acyx, KOTopble BIUSAIOT Ha Ce/IbCKOe X03AMCTBO N Apyrne cektopa.
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[ OCTOMHCTBA: NCNO/Ib30BaHNE KOJIMYECTBA 0CaAKOB B Ka4eCTBE e4MHCTBEHHOIO BXOAHOTO
napameTpa ynpoLiaeT pacyeTbl.

Hepocrarkm: OTHOCUTE/IbHO HEBbICOKA 3(1)CI.)€KTVIBHOCTb nMPUMEHEHNA B MYCTbIHHbIX
pPernoHax. nOﬂy‘-Il/ITb AaHHbIE 06 Oocagkax c KOOp,D,VIHaTHOVI I'IpI/IBﬂ3KOl\;I MOXET ObITb
3aTPyAHUTE/IbHO B ONEpPaTUBHOM pexXunme.

Pecypcbi: MeTOAbI M pacyeTbl NPUBOAATCA U pa3bAcHAlOTCA B AinTepatype http://iridl.Ideo.
columbia.edu/maproom/Global/Precipitation/WASP_Indices.html.

UcTtounmk: Lyon, B., 2004: The strength of El Nifio and the spatial extent of tropical
drought. Geophysical Research Letters, 31:L21204, doi:10.1029/2004GL020901.

HassaHue nHpaekca: unaekc apuaHoctu (Al)
I'Ipocrora UCNnoJib3oBaHusA:

Mpoucxoxpenme: paspabortaH Ha ocHoBe paboTbl, NnpoBeaeHHoN e MapToHHe B 1925 r,;
apuaHOCTb onpeaenseTca kak OTHOLWEeHWe KOIMYeCcTBa 0CafKoB K CpeHen TeMmneparype.

XapakTepucTUKMN: MOXET UCMO/Ib30BaTbCs A5 KnacCudukaunmm KkammaTa pasamyHblx
perMoHoB, MOCKOJIbKY OTHOLLIEHME 0CaZKOB K TeMnepaType gaeT BO3MOXHOCTb onpeaensTtb
KAMMaTU4eCcKnin pexxum panoHa. Mecs4yHble pacyeTbl Al MOryT Ucnonb3oBaTbCa 4N
onpeaeneHna HaCTyNAeHUs 3aCyxu, MOCKO/bKY MHAEKC y4uTbiBaeT Bo3aelicTBue
TemnepaTypbl Hapaa4y C ocagkamMu.

BxopaHblie napameTrTpbl: CpeagHEMECAYHaA TeMnepartypa n ocagku. ﬂ,l’lﬂ KAMMaTU4eCckom
KJ'IaCCVIq)I/IKaLI,VIVI MCNOJIb3YHOTCA roAOBbI€ 3HAYEHUA.

O6nactm NMPUMEHEHMUA: NPNUMEHAETCA INMaBHbIM 06pa30M Ana onpeaeneHna passntuA
3acCyxm B 6onee KOPOTKUX BPEMEHHbIX MaCLIJTa6aX, 4YTO MMEET UEHHOCTb A5 BbIABJIEHUNA N
MOHUTOPWHTa CENbCKOXO3SIMCTBEHHbIX U METeopPO/0rM4eCcKnx BO3,CI,€I7ICTBI/II‘/JI.

AOCTOMHCTB&! npocToTa BblYMCNEHNI HAa OCHOBE NNLLb ABYX BXOAHbIX NapaMeTpPOB.
MékocTb O6YCﬂ0BﬂeHa BO3MOXXHOCTbIO NpoBeAEHNA aHa/IN3a C pa3HbIM BPEMEHHbLIM

Larom.

Hepocrarkm: He Y4nUTbIBa€T Nepexos 3acyuyinBoCTn n3 roga B roa. MoxeTt
XapakTepun3oBaTbCA Me,D,J'IeHHOVI peaKLLMEVI B HEKOTOPbIX TUNAX KJInMarTa.

UcTOUYHMNKM:

Baltas, E., 2007: Spatial distribution of climatic indices in northern Greece. Meteorological
Applications, 14:69-78.

De Martonne, E., 1925: Traité de Géographie Physique. 11. Paris, Colin.

HasBanue unpekca: Z-unaekc Kuraa (CZI)

I1poc1'o1'a NcnoJib3oBaHmA:

Mpoucxoxpenme: paspabotaHHbii B Kutae nngekc CZI ocHoBaH Ha NpoCToTe pacyeTos €
ncnonb3oBaHueM SPI n coseplueHCTBYeTCA Ha ero 0CHOBe, elle 6o/ee ynpolas pacyeThbl
Ansa nonb3osaTtens. [Ansa BbiAB€HNA U MOHUTOPUHIa 3aCyLLIMBbIX NEPNOAOB MOXET
MCNOoNb30BaTbCA CTaTUCTMHeCKas Z-oueHka. MiIHaekc sBnepBbie npuMeHeH n paspaboTaH

B 1955 r. HaunoHanbHbIM KAMMaTUYECKUM LeHTpoMm KuTas.
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Xapal('repucrm(u: CZl aHanorun4eH SP|, MOCKOJIbKY OCaA KN NCMONb3YIOTCA ANA onpeaeneHna
B/1aXXHbIX N 3aCyLL/INBbIX MEPUNOAOB C AONYLWLEHNEM TOTO, 4TO OCaAKN NOAYUNHAKOTCA
pacnpeneneHmnio nMpCOHa Il Tvna. B Hem NCNoNb3ylOTCA Me€CAYHbIE BPEMEHHDbIE LWIarm ot 1 Ao
72 MeCALEB, 4HTO NMO3BONAET BbIABNATb 3aCy XU pa3m/|qH0|7| nPOAO/IKNTE/TIbBHOCTN.

BxoaHbie napameTpbi: MeCAYHbBIE OCaaKWN.

O6nactmn MPUMEHEHUA: N0 aHanormm c SPI —B Cnly4vasx, kKorga Cyxme un BiaxKHbol€ nepmnobl
MO>HO OTC/NIEANTD B Pa3/IN4HbIX BODEMEHHbIX MacLwiTabax.
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Aoc'rovmcrna: NPOCTbli€ PACHETbl, KOTOPbI€ MOTYT BbINO/IHATLCA HAa KOMMbIOTEPE C Pa3/IN4HbIM
BPEMEHHbBbIM LLIaroMm. MoxeT ncnonb3oBatbCsa ANna SABNEHWNI Kak CyXuX, Tak 1 BJ1aXXHbIX N€PNOAO0B.
,U,OI'I)/CKa}OTCFI npo6enb| B UMEKLWNXCA AaHHbIX, MO aHa/10rmm C SPI.

Hepocratkm: faHHble Z-0LeHKM He TPe6YIoT KOPPEKLMM NyTeM UX MOATOHKM NMOA raMMma-
pacnpegeneHvie unu pacnpegenenue NMupcoHa Il Tuna, B CBA3M € 4eM, NPEANONOKNTENBHO, MO
cpaBHeHwIo ¢ SPI MeHee NPoAoIKMUTENbHBIE BPEMEHHbIE MacLLTabbl NpeCTaBAeHbl He CTOMb
XOPOLLO.

Pecypcbi: co Bcemu pacyeTamn 1 Heob6xoaMMbIMK pasbacHeHnsaMM no CZI MoxHO
03HaKoMUTbCA No ccbiike: http://onlinelibrary.wiley.com/doi/10.1002/joc.658/pdf.

NCTOYHUKM:

Edwards, D.C. and T.B. McKee, 1997: Characteristics of 20th century drought in the United States
at multiple time scales. Atmospheric Science, 634:1-30.

Wu, H., M.]. Hayes, A. Weiss and Q. Hu, 2001: An evaluation of the Standardized Precipitation
Index, the China-Z Index and the statistical Z-score. International Journal of Climatology,
21:745-758.

Ha3sBanue nHpekca: MHAEKC yBnaxxHeHus nocesos (CMI)
MpocroTa ucnonb3oBaHus:

MpoucxoxxpeHune: NoOABMBLUNINCA U3HAYaNbHO B pe3ynbTate paboTbl, NpoaenaHHon MNanmepom
B Hadane 1960-x rr., kak npasunio, nHaekc CMI paccumTtbiBaeTcsa Ha exeHeaenbHOM OCHOBE
Hapaay C UHAEKCOM MHTEHCMBHOCTU 3acyxu [Manmepa (PDSI) B kayecTBe KpaTKOCPO4YHOIO
KOMMOHEHTa 3aCyXu C y4eTOM BO3eNCTBUI Ha Ce/IbCKOEe X03AMCTBO.

XapakTepuCcTUKM: KOTAa CTasin O4eBUAHBIMU HEKOTOPbIE HeAOCTAaTKK, CBA3aHHble ¢ PDSI,
Manmep oTpearnposan Ha HMX pa3paboTkoit CMI. DTOT nokasaTenb 3aJymaH Kak MHAEKC 3acyxu,
KOTOpBbI ONTUMasIbHO NOAXOAUT AN BO3AEWCTBUIN 3aCy XM Ha CeNbCKOE XO351MCTBO, MOCKOJIbKY
OH cpa3y pearnpyeT Ha 6bICTPO MeHSAOLLLMECS YCA0BUA. PacCunTbiBaeTCs NyTeM BblYUTAHUSA
pasHuLbl Mexay NoTeHLManbHOW 3BanoTpaHCcnmMpaLmeit u BAaxHOCTbIO 419 onpeaeneHuns
mo6oro gecduumra.

BxoaHble napaMeTpbl: Hee/1bHOEe KO/IMYeCTBO 0CaAKoB, CpeAHeHeAebHasA TemnepaTypa n
3Ha4yeHue CMI 3a npeablayLLyto Heaento.

O6nacT NpUMEHEHUN: NCMNOJIb3YeTCsa A1 MOHUTOPUHIa 3acyX, A1 KOTOPbIX BO3AENCTBUA Ha
cenbckoe X03ANCTBO NPeACcTaBAsoT CO60 OCHOBHYIO Npobaemy.

Aocrouucrna: Pe€3ynbrat BbIYNCIEHNA NPpEeACTABNAET Cco60141 B3BELLEHHbIE AaHHble, YTO AeNnaeT
BO3MOXHbIM CPaBHEHNE PA3/TNYHBIX KTMMATUYECKNX PEXNMOB. Cpa3y pearnpyert Ha 6bICTpO
MeHsAWwneca yciosus.
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Hepocratkm: MOCKOJIbKY OH 6bin pa3pa60TaH KOHKPETHO A/11 3€pHONPOMN3BOAALLNX PETMOHOB
CLUA, CMI moxeT AaBaTb JIOXXHOE BMeYaT/1€HNE O BOCCTAHOB/IEHNN NOC/NE NPOAO/IXXUTEIbHbBIX
3acCyXx, MOCKOJIbKY yny4LlE€HNE NapaMeTPOB B KPAaTKOCPOYHOM MacLuTabe MOXeT He ObITb
AOCTAaTO4YHbIM ANA KOMNeHCaunn I'IOCJ'Ie,CI,CTBVIVI pr,CI,HOCTeI\/'I OO0NTOCPOYHOTIO XapakKTepa.

Pecypcni: https://www.drought.gov/drought/content/products-current-drought-and-
monitoring-drought-indicators/crop-moisture-index.

UcTounmk: Palmer, W.C., 1968: Keeping track of crop moisture conditions, nationwide: the Crop
Moisture Index. Weatherwise, 21:156-161.

HasBaHue nHaexca: uHaexc sacywnmson reppuropun (DAI)
npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxpenne: paspabotaH s koHue 1970-x rr. cneunannctammn banbme n Mynu B
NHcTuTyTe TpOnmyeckon meteoponorun Nugnn.

XapaxkTrepucTukum: paspaboTaH B kayecTse meToga o6ecneyeHns 6onee rny6okoro
NOHMMaHNSA MyCCOHHbIX 0CaAKoB B VIHAUN 1 NpeaycMaTpuBaeT onpeaesieHne anmM3ofoB Kak
HaBOAHEHWW, Tak 1 3aCyX C UCMONb30BaHMEM MECAYHbIX BE/IMYUH 0caakoB. CpaBHeHNe
MeCA4HOro KO/IM4ecTBa 0CaAKOB B TeHEHMe KPUTUYECKOTo Nepmnoja MyCCOHOB No3BoseT
NoAy4nTb faHHble 06 MHTEHCMBHOCTW CYXOr0 U BNaXXHOTO NeEPUOAO0B U oNpeaeInTb 3Ha4UMOCTb
3aCyLLIMBOCTM Ha OCHOBE BKJ1aAa OCafKoB 3a Kax/Abli MecsL, B CyMMapHbIi1 CE30H MyCCOHOB.

BxoaHbie napamerTpbi: Me€CAYHbIE OCaKN B CE30H MYCCOHOB.

O6nactmn MPUMEHEHUA: NCNONb3YETCA A1 ONnpeaeeHns Toro, Obl/1 1M CE30H MYCCOHOB
afeKBaTHbIM NN CYXNM, nmnbéo TOro, CywecTByeT 1M BEPOATHOCTb HABOAHEHUA. I'IporHo3 3acyxu
ABNAETCA XOPOLWUM Ba6ﬂaFOBpeMeHHbIM npegynpexaeHnem o I'IOTeHLI,MaJ'IbHOVI BO3MOXHOCTU
Pa3BnTnAa ronoaa.

[AocTonHcTBa: y3kocneumdpunyeH C opueHTaLMen Ha cCe30Hbl MyCCOHOB B Tponukax Muanun.
HepocraTkm: HeJOCTaTOYHO NPUMEHUM K APYTMM paioHaM AN KIMMaTUYECKUM pexnmam.

Pecypcobi: MaTeMaTMyeCKMe BbikaagKyM U COOTBETCTBYIOLLME NMOACHEHUS MO 3TOMY UHAEKCY
cofep>aTcs B aBTOPCKOM cTaTtbe http://moeseprints.incois.gov.in/1351/1/large%20scale.pdf.

UcTrounmk: Bhalme, H.N. and D.A. Mooley, 1980: Large-scale droughts/floods and monsoon
circulation. Monthly Weather Review, 108:1197-1211.

HasBaHue nHaexca: peKOrHoCLLMpPOBOYHbIN MHAEKC 3acywnusoctu (DRI)
npOCTOTa UCNnoJZib3oBaHuUA:

Mpoucxoxaenune: pabota nposognnack no uHNUMaTnee Llakmpuca n Banreanca s
HauunoHanbHOM TexHN4eckoM yHuBepcuTeTe AduH, [peuus.

XapakTepucTUMKM: COCTOUT U3 UHAEKCA 3aCy XN, KOTOPbI COAEPXNT yNPOLLEHHOE ypaBHeHNe
BOAHOro 6anaHca, y4mTblBatoLLee KONMYeCTBO OCaAKOB 1 MOTEHLMaIbHYIO 3BanoTpaHcnupaumio.
MmeeT Tpn pesynbTata BbIYNCIAEHUA: HaYabHOE 3Ha4eHe, HOPMUPOBAHHOE 3Ha4YeHne 1
CTaHAapTu3oBaHHoe 3HavyeHne. CtaHgapTu3oBaHHoe 3Ha4eHme DRI no cBoei npupoae cxogHo €
SPI n MoxeT HanpsMyto ¢ HUM cpaBHuBaTbcsa. OgHako DRI 6onee penpeseHTaTuseH, yem SPI,
MOCKO/IbKY B HEM pacCMaTpUBaEeTCsa BOAHbIN 6anaHC B LLeIOM, a He TO/IbKO MokasaTesb
KO/MIN4eCTBa OCaKOB.

BxoaHbie napamMerTpbl: 3Ha4€HUA MeCsA4YHOWN TeMneparypbl U KOIMHECTBA OCaAKOB.
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O6GnacT npuMeHeHUN: C/lyvaun, Koraa BO3eliCTBME Ha Ce/lbCKoe XO3AMCTBO U BOAHbIE
pecypchbl ABNSETCS OCHOBHOW Npo6i1emoii.

[oCTOMHCTBA: MCNO/1b30BaHKe NMOTEHLMANbHON 3BanoTpaHcnnpaLumm obecneynsaeT 60/1bLUYIO
penpe3eHTaTUBHOCTb 06LLEro BOAHOro 6anaHca permoHa no cpasHeHuio ¢ SPI, 4To nossonser
MMeTb NlyuLlee NpeacTaBneHne 06 MHTEHCMBHOCTH 3aCyxn. MOXeT paccumTbIBaTbCA AN
pa3INyHbIX BPEMEHHBbIX LWaros, kak 1 SP1. Bce Heo6xoaMMble MaTeMaTMYeCKMe BbiKNaaKu
npvBefeHbl B COOTBETCTBYIOLLMX UCTOUYHMKAX.
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Hepocratkm: pacyeTbl NoTeHLManbHOM 3BanoTpaHCcNnpaLmMm MoryT BbldaBaTb OLLMOKM NPy
NCMo/1b30BaHMM TONbKO NoKa3aTesis TemnepaTtypbl A/15 COCTaBNeHUA OLEeHKN. MecsayHbIN
BpeMeHHON MacTab MOXeT He 061a4aTb 4OCTaTOMHON CNOCOGHOCTbLIO 6bICTPOro
pearnpoBaHuns B yC/10BUsAX ObICTPO Pa3BUBaIOLLUXCA 3aCyX.

Pecypcoi: nporpammHoe obecnevenve ans DRI goctynHo no ccoike http://drinc.ewra.net/.

Ucrounuk: Tsakiris, G. and H. Vangelis, 2005: Establishing a drought index incorporating
evapotranspiration. European Water, 9/10:3-11.

HasBanue nnaekca: apdpexTuBHbIN MHAEKC 3acywnusoctu (EDI)
MpocroTa ucnoNb3oOBaHUA:
Mpoucxoxpenne: paspabotaH B pabotax btoHa n YunxainTa, a Takxe cotpyaHukos HLCI3.

XapakTepUCTUKM: NCNO/b3YIOTCA AaHHble O CYyTOYHOM KOJIM4eCTBe OCaAKOB A9 pa3paboTku n
BbIUYMC/IEHUS HECKO/IbKNX NapamMeTpoB: 3 dekTnBHble ocaakn (30), cpeaHecyTo4Hble D0,
oTknoHeHne 30 (030) n ctaHaapTMsnposaHHasa senndnHa O30. C NoMoLLbIO 3TUX NapaMeTpoB
MOXHO onpeaennTb Havaslo 1 3aBepLueHne nepnoaos AeduumTa Boabl. C UCnob3oBaHNEM
BXO/ZHbIX NapaMeTpoB pacyeTsl EDI MOryT BbINO/HATLCA A5 1060V MECTHOCTU B MUPE,

npwv 3TOM pe3ynbTaThl 415 CPaBHEHMSA CTaHAApPTU3ytoTCs, obecneynBas TOHHOe onpeaeneHune
Ha4ana, 3aBepLUeHNs U NPOAOKNTE/IbHOCTM 3acyxu. B To Bpems, koraa paspabatsisancs EDI,
60/1bLUIMHCTBO MHAEKCOB 3aCyLL/IMBOCTN PAaCcCYMTbIBAINCh C UCMO/Ib30BAHMEM MECSAYHbIX
AaHHbIX, NO3TOMY Mepexo/, K CYTOYHbIM AaHHbIM HE MMe1 aHa/10roB U 6blT BaXHbIM A1
npakTUYecKol Nosae3HOCTU NHAEeKCa.

BxoaHble napamMeTpbl: CyTOYHOE KOINYeCTBO OCaAKOB.

O6nacT NnpUMEeHEeHUs: NHAEKC, NONE3HbIV A1 ONepaTUBHONO MOHUTOPMHIA CUTYaLLMIA Kak
MeTeopPO/IOrMYeCkoi, Tak U CeNbCKOXO3AMCTBEHHOW 3aCy XM, MOCKO/bKY pacyeTbl yTOYHAIOTCA Ha
eXxeHeBHOW OCHOBe.

[ ocToMHCTBa: NOCKO/IbKY A1 pacyeToB TpebyeTcs BCero oAvnH BxogHon napametp, EDI
MOXHO paccyuTbiBaTb A4/19 1060 MECTHOCTU, r4e PerucTpupyroTcsa AaHHble HabnoaeHNi 3a
ocagkamu. [1na nporpamMmmbl UMetOTCA BCMOMOraTesibHble JOKYMEHTbI, B KOTOPbIX Pa3bACHAIOTCA
npoteccol BblincaeHnii. EDI ctaHaapTusnpyetca Takum o6pasom, 4To6bl pesybTatsl
BbIYMCEHUI 4151 BCEX KMMATUYECKNX PEXMMOB MOXHO 6bI/10 cpaBHMBaTh. D deKkTnBeH A1
BbISIB/IEHMSA Ha4asa, 3aBepLUeHN U NPOAOIKUTE/IbHOCTU ABJEHWNI 3aCyXU.

Hepocratkm: MOCKOJIbKY Y4UTbIBAtOTCA TOJ/IbKO OCaAKu, BO3,CI,€I7ICTBVI€ TeMnepartypbl Ha
CUTyaunn 3aCyLlJIMBOCTU HE paCCMaTPUBAETCA HanpsaMyto. anIMeHeHI/Ie CYTOYHbIX AaHHbIX
MOXeT OC/IOXHUTb ucnonb3oBaHue EDI B onepatnBHbIX CUTYyaLLMAX, NOCKOJIbKY €XXeAHEBHOE
YTOYHEHMNE BXOAHbIX AaHHbLIX MOXET OKa3aTbCsA HEBO3MOXHbIM.

Pecypcbi: aBTOPbI 3a8BAAIOT, 4TO KO MOXKHO NOMY4YUTb, 06PATUBLLNCE K HUM Hanpamyto.
PacyeTbl 4OCTYMNHbI M ONUCaHbl B UCXOAHOM paboTe, CCbl/Ika Ha KOTOPYIO NPUBOAMTCA Huxe. EDI
paccymTbiBaeTCs B cocTaBe Habopa MHAEKCOB, KOTOPble BEIYNCIAIOTCA B MakeTe NPOrpamMmmMHOro
obecneyeHund, Ha3blBaeMoM VIHboOpMaLMOHHOE MOAEeNMPOBaHMe NPOCTPAHCTBEHHbIX U
BpemeHHbIx pagos (SPATSIM) http://www.preventionweb.net/files/1869_VL102136.pdf.
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Ucrounmk: Byun, H.R. and D.A. Wilhite, 1996: Daily quantification of drought severity and
duration. Journal of Climate, 5:1181-1201.

HasBanue nnaekca: rugporepmuueckuin ko3 dpununent Cenasumnnosa (I'TK)
npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxaenune: paspabotaH CensiHnHoBbIM B Poccuiickont Pegepauum € y4eTom yciosui
pPOCCUMICKOro KAnmara.

XapakTepucTUKM: NCNOJb3YIOTCA 3Ha4YeHNs TemnepaTtypbl 1 ocagkoB. MIHaeKC 4yBCTBUTENEH K
3aCyLLIMBBIM YC/TOBUAM, XapakTEPHbIM /19 U3y4aeMOoro KIMMaTuyeckoro pexvma, obnagaer
[OCTAaTOYHOM rMOKOCTBIO N MOXKET MCMO/b30BaTbCA B MPUMEHEHMNAX MECAYHOTO U AeKagHOro
MaclTaboB.

BxoaHbie napamMerTpbl: 3Ha4€HUA MeCsA4YHOWN TeMneparypbl 1 KOJIMHECTBA OCaAKOB.

O6nactmn NMPUMEHEHUA: NO0J1IE3EH /11 MOHUTOPUHTAa )/C}'IOBVIﬁ Ce/1IbCKOX0351MCTBEHHOM 3acyxu,
a TakXe NCrnoJib3yeTca B K1MMaTU4eCKnx K}'IaCCVICbVIKaLI,I/IFIX.

Aocrouucrna: I'lpOCTOVI AONA pac4eToB, 3HA4YEHNA MOTYT MPUMEHATBLCA K
CE/1bCKOX0351MCTBEHHbIM yCnoBuAM B CE€30H BEretauunn.

Hepocratkm: B pac4yeTax HE y4NTbIBA€TCA NOYBEHHAA B/lara.

Pecypcobi: nHDOpMaLMIO MOXHO NONY4YNUTb Ha Beb-caiiTe Bcepoccmiickoro Hay4Ho-
nccnepoBaTeNbCKOro MHCTUTYTa CelbCKOX03AMCTBEHHOM MeTeoposiornn http://cxm.obninsk.ru/
index.php?id=154, a Takxe Ha Be6-caliTe MHTEPaKTUBHOIo Arposkonornyeckoro atnaca Poccun
n conpeaenbHbix CTpaH http://www.agroatlas.ru/en/content/Climatic_maps/GTK/GTK/index.
html.

Uctounumk: CenaHuHos I. T. O cenbCckoxo3sACTBEHHOW oLeHKe kanmaTa // Tpyabl no
cenbckoxo3ancTeeHHom meteoponorun. 1928. Bein. 20. C. 165-177.

Hassanue nHpaekca: unaekc sacyxu HYOA (NDI)
npocrora ncnosib3oBaHusA:

Mpoucxoxpennme: paspabotaH B Havane 1980-x rr. B O6beANHEHHOM LeHTpe No
MeTeopPOoI0rM4eckomMy 06CNyXMBaHMIO CEIbCKOro X03AMCTBA B paMKax NoMNbITOKk MMHMCTEpPCTBa
cenbckoro xo3ancrea CLLUA ncnonb3osatb METEOPOSOTMYECKME U KIUMATUYECKME AaHHble ANA
OLEHKM NPOAYKTUBHOCTU CE€NbCKOXO3ANCTBEHHbIX KY/IbTYP B MUPE.

XapakTepMCTMKM: MHAEKC Ha OCHOBE KO/IMYeCTBa 0CaAKoB, B KOTOPOM pakTuyeckme
n3MepeHHble 0CaAKN CPaBHMBAKOTCA C HOPMas/lbHbIMU 3HA4YE€HMUSMU BO BPEMS Ce30Ha BereTaLumn.
PaccunTbiBaeTCA CpeHee KOMYeCTBO 0CaKOB 3a KaXAyto HeJle/Nto, a 3aTeM CKONb3ALLee
cpeaHee 3a BOCEMb HeAe/lb 1718 U3MEPEHHOro CPeAHEro KO/IM4eCcTBa 0CaikoB CYMMUPYETCA 1
cpaBHuBaeTcs. Ecnun dpakTnyeckne ocagkm npesbiwatoT 60 % HOpMbl 0CaAKOB 3a
BOCbMWHeAe/IbHbIV Mepuos, Npeanonaraercs, YTo B TeKyLLYO HeAe/to BOAHbIV CTpecc
He3HauuTesleH nan oTcyTcTByeT. CY4MTAeTCA, YTO BbISIBNEHHBIN CTPECC coXpaHsaeTca Ao Tex nop,
noka pakTnyeckoe KoJM4ecTBO OCaAKOB He JOCTUTHET ypoBHS B 60 nan 601ee NPOLLEHTOB OT
HOPMBblI.

BxoaHbie napamerTpbi: MECAYHOE KOJINHECTBO OCaKOB, npeo6pasoBaHHoe B HeAE/NbHbIE
3Ha4YeHnAa oCagkos.

O6nactmn MPUMEHEHMUA: NCMO/Ib3YETCA KaK NMoKa3aTe/sib 3aCyLU/1MBbIX ycnOBVIVI, BINAKOLWNX HaA
CeNbCKOEe X035AMCTBO.
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Aocrouucrna: €ANHCTBEHHbIM BXOAHbBIM NMapaMeTPOM ABNAETCA KOJIMHECTBO OCaAKOB C
MECAYHbIM LLArom no BpeMeHU. PacyeTbl 1 NOSACHEHMSA NO NCNO/Ib30BAHUIO ABAAIOTCA
HECJZTOXKHbIMW.

HepocraTku: TpebytoTcsa AaHHble MO MeHbLuel mepe 3a 30 1eT 413 BblYNCIEHNA
HOPMMPOBAHHbIX MECSYHbIX 3HAYEHW, KOTOPblE MCNO/b3YIOTCA AJ15 pacyeTa Hee bHbIX
3Ha4yeHuN. VimeeT y3KkoHanpas/ieHHble 06/1aCTU MPUMEHEHUS, CBA3aHHbIE C CE/TbCKUM
X0351MCTBOM, pacnpoCTpaHeHeM 1 pa3BUTUEM CENbCKOXO35ACTBEHHbIX KYNbTYP.
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UcTounmk: Strommen, N.D. and R.P. Motha, 1987: An operational early warning agricultural
weather system. In: Planning for Drought: Toward a Reduction of Societal Vulnerability (D.A. Wilhite,
W.E. Easterling and D.A. Wood, eds.). Boulder, CO, Westview Press.

HasBanue nHAeKca: MHAEKC MHTEeHCMBHOCTU 3acyxm Manmepa (PDSI)
HPOCTOTa UCNnoJZib3oBaHuUA:

Mpoucxoxpenne: paspabotad B 1960-x rr. B ka4ecTBe OAHON N3 NEPBbIX MOMbITOK BbIABUTb
3aCyxu C MCnosib3oBaHnemM 6onbLuero o6bema JaHHbIX, 4eM TOIbKO AaHHbIe O KOJINYeCcTBe
ocaakos. lNanmepy 66110 NOpyyeHo pa3paboTatb MeTOA, O6beAUHSAOLLNI AaHHbIE O
TemnepaType v ocagkax C MHgopmaLmeit 0 BOAHOM 6anaHce, C Lie/1blo BblSB/IEHMS 3aCyX

B pEerMoHax BO3/je/biBaHnA CeNIbCKOX03NCTBEHHbIX KynbTyp B CLLUA. B Te4eHne mHorux net PDSI
6bl71 €ANHCTBEHHbIM MHAEKCOM 3aCyXW, UCNOJIb3yeMbIM B ONepaTUBHON NPaKTUKe, U OH 40 CUX
nop Becbma nonynsapeH B MUpe.

XapakTepuCcTUKM: PacCUNTLIBAETCSA Ha OCHOBE aHHbIX O MECAYHbIX TeMnepaTypax u
KOJIMYeCTBe 0CafkoB, a Takxe MHopMaLLMKN O BOAOYAEPXKMBAIOLLEA CMTOCOBHOCTUN NOYB.
YuuTbiBaeT nocTynatowyto Bnary (ocagku) 1 3anacbl Bjarv B no4se, NPMHMMas BO BHUMaHue
noTeHLMaNbHYO0 NOTEPIO B/larn B pe3ysibTate TeMnepaTypHOro Bo3AencTBmS.

BxoaHble NapaMeTpbl: aHHbIE O MECSYHOI TeMNepaType 1 KOJIMYECTBE 0CaAKOB. MOXHO
MCNnonb30BaTb MHOPMaLMIO O BOAOYAEPXKMBAOLLEN CMOCOGHOCTM NOYBbI, OAHAKO TakXe
MMeeTCs BO3MOXHOCTb BOCMNO/1b30BaTbCs 3HAYEHUSAMU MO yMON4YaHuio. TpebytoTcs psabl AaHHbIX
O TemMnepaType 1 Konnyectse ocagkos 6e3 npo6enos.

O6nacTn npumeHeHus: paspabaTbiBancs B OCHOBHOM Kak CMOCO6 BbiIABNEHWUS 3aCyX,
OKa3blBaOLLLIMX BO3/eMCTBMNE Ha Ce/lbCKOe X03AACTBO, HO MCMOJ/Ib30BasICA Takxe U A5 BblABNEHUA
1 MOHMTOPUHTa 3acyX, CBA3aHHbIX C APYrMMM TUNaMm Bo3aencTeumii. Nockonbky PDSI cyliecTsyeT
AaBHO, IMEeTCS MHOXeCTBO NPUMEePOB ero MPUMeHeHNS Ha MPOTAXEHUN MHOTUX JIET.

[ ocTOMHCTBaA: NCMO/Ib3YeTCs N0 BCEMY MUPY, KOA, U pe3y/ibTaTbl BbIMUCIEHNIA LLMPOKO
AOCTYMHbI. B Hay4HOW nMTepaType MOXHO HalTM MHOTOYMC/IEHHbIE CTaTbK, Kacatoumnecs PDSI.
Ncnonb3oBaHWe faHHbIX O NOYBE 1 METOA0/I0TMU pacieTa CyMMapHOro BOAHOro 6anaHca
AenaeT 3TOT MHAEKC BeCbMa HaAeXHbIM A5 BbISBJIEHNS 3aCyXN.

HepocraTtkn: He06x04MMOCTb HANYNA PAAOB AaHHbIX 6€3 NPO6es0oB MOXET Bbi3blBaTb
npo6nemsbl. BpemeHHo macwtab PDSI coctaBnser npnbansntenbHO A4eBATb MeCALEB, YTO
NPMBOAUT K 3aMa3blBaHUNIO B BbISIBAEHWUM 3aCYLUIMBbIX YC/IOBUIA Ha OCHOBE YMPOLLLEHUS
KOMMNOHEHTa NOYBEHHOW Baru B pacyeTax. 3anasjblBaHne MOXeT JOCTUTaTb HECKOIbKUX
MecsLeB, YTO IB/IAETCA HEJOCTaTKOM NP NOMbITKax BbIABUTb 6bICTPOPa3BMBatoLLLMECS YCI0BUA
3acyxu. CyLLecTBYIOT TakxXe ce30HHble Npo6aeMbl, NOCkoAbKy PDSI He yunTbiBatOTCS TBEPAbIE
ocCaAKu Uan 3ameps3Lume noYsbl.

Pecypcni: http://hydrology.princeton.edu/data.pdsi.php.
UcTouHMKM:

Alley, W.M., 1984: The Palmer Drought Severity Index: limitations and assumptions. Journal of
Applied Meteorology, 23:1100-1109.
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Palmer, W.C., 1965: Meteorological Drought. Research Paper No. 45, US Weather Bureau,
Washington, DC.

Hassanue nnpekca: unaekc Z lManmepa
HPOCTOTa MUCNOoJib30BaHMUA:

Mpoucxoxaenme: nHaekc Z Maamepa pearmpyert Ha KpaTKOBPEMEHHbIE YC/I0BUSA JTyULUe, Yem
PDSI, 1 06bI4HO paccunTLIBAETCA ANA rOPa3Ao0 MEHbLUNX BPEMeHHbIX MacluTaboB, M03B0NAS
BbISIBUTb 6bICTPOPa3BMBalOLLMECA YCI0BUA 3aCyXU. B KOHTEKCTe nepBOHavYa bHON paboThl,
nposeaeHHon Manmepom B Havane 1960-x rr., nnaekc Z MNanmepa 06bI4HO paccHUTbIBAICA Ha
MeCs'YHON OCHOBE OJHOBPEMEHHO C BbipaboTkon PDSI kak aHOManns BnaxHocTu.

XapaKkTepMCTUMKM: MHOIAa Ha3blBaeTCa «MHAEKCOM aHOMaJIbHOCTU BAAXHOCTU», a
NPOU3BOAHbIE 3HAYEHWNS MOXHO UCMO/Ib30BaTh A4/191 CONOCTaBUMOWM OLLeHKMN OTHOCUTE/IbHbIX
aHOManuii permoHa NPUMeHUTENbHO Kak K 3aCyLL/IMBOCTH, Tak U K YBAaXXHEHHOCTU, Koraa Ana
cpaBHeHuI 6epyTcs BCe AaHHble HabMoAeHWI ANa AaHHOW MECTHOCTU.

BxoaHble napamerpbl: nHaekc Z NanmMepa sasnsetca nponssogHeim ot PDSI, a 3HaveHus Z
ABNAOTCA YaCTblO pe3y/bTaToB Bbl4McaeHunii PDSI.

O6GnacT npUMEeHEeHUs: NPUTOAEH A1 CPaBHEHUS TEKYLLMX NEPUOAOB C APYTNMHN
N3BECTHbIMU Nepuogamm 3acyx. Takxxe MOXeT NPUMEHATLCA A5 onpeaeneHns 3aBepLUeHuns
nepuoja 3acyxu, A4ns 4ero C ero NoMoLLbIo onpeaensatoT o6beM Bnarn, Heo6xoANMbIV Ans
[OCTUXEHUS KaTeropunn «6nmsKo K HopMe», corlacHo onpeaeneduto MNanmepa.

[AocTonHcTBa: Te Xe, 4To 1 gocTonHcTBa PDSI. B Hay4YHOM nuTepaType nmeeTtcs Lenbliin pag
cTaTel no aTomy Bonpocy. icnosb3oBaHne AaHHbIX O NOYBE N MeTOA4a CYMMapHOro BOAHOIO
6anaHca genaet nHaekc Z lNanmepa 4oCTaTO4YHO HaAEXHbIM MHAEKCOM A5 BblABJEHMNSA
3acyxm.

Hepocratkm: aHanornyHo PDSI, Heo6x0AMMO Ha/M4me NOAHbIX PAAOB AAHHBIX, HTO MOXeT
co3fasaTb TPYAHOCTU. BpeMeHHoOM MacluTab cocTaBnsieT NpnbAN3NTENbHO AeBATb MeCALEB, HTO
NPWBOAMT K 3ana3AblBaHMUIO B BbISB/IEHMM 3aCyLUNNBbIX YCIOBMIA Ha OCHOBE YNPOLLEHUs
KOMMNOHeHTa MOYBEHHOW Barn B pacyeTax. 3anasfblBaHne MOXET COCTaBAATb A0 HECKOIbKNX
MecsLEeB, YTO AB/IAeTCA HeJOCTaTKOM NPU NOMbITKax BbIABUTb ObICTPOPa3BUBatoLLMECS YC/TOBUA
3acyxm. CyLLecTByIOT Takxe ce30HHble Mpo6/embl, MOCKO/bKY MHAeKC Z [Nanmepa B
HeAO0CTaTOYHON CTENEHN yYnTbIBaeT TBepAble 0CaAKu WM 3amep3LUne NOYBbI.

Pecypcbi: 418 nony4veHns goctyna k nakety MNanmepa Heo6xoammo obpautatbea B HLUCIM3:
http://drought.unl.edu/.

UcTounmk: Palmer, W.C., 1965: Meteorological Drought. Research Paper No. 45, US Weather
Bureau, Washington, DC.

Ha3sBaHue nHpekca: uHaEKC aHomanbHbIX ocaakoB (RAI)

MpocToTa ucnonb3oBaHUA:

Mpoucxoxpenme: pabota 6bina Havata B Havyane 1960-x rr. BaH Poem.
XapakTepuCTMKM: NCMNO/Nb3YIOTCS HOPMUPOBAHHbIE 3HAYEHUS KOIMYECTBa 0CaKOB,
OCHOBaHHbI€ Ha NMOyYEHHbIX C METEOCTAHLMI AONTOBPEMEHHbIX PAAax AaHHbIX MO 4aHHOWN
MecTHOCTU. CpaBHeHMe C TeKYLLMM NEPUOAOM NO3BOJISET paccMaTpuUBaTh pe3ynbTaTbl

BblYUC/IEHN B NCTOPNHECKOM KOHTEKCTE.

BxoaHbie napamMerTpbli: KOJIN4ECTBO OCaKOB.
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O6nacTy NnpMMeHeHMnA: pacCMaTPUBalOTCA 3aCy XK, KOTOPbIe BAUAIOT Ha Ce/IbCKOe X03AUCTBO,
BOJHble pecypcChl U Apyrue cektopa, Nockosbky RAl oTanyaeTcs ru6KoCTbio U MOXET ObITb
npoaHaM3npPoBaH B Pa3/INYHbIX BpeMeHHbIX MacLuTabax.

[ ocToMHCcTBa: NPOCTOTa pacyeToB, TONbKO OANH BXOAHOM napameTp (KON4ecTBo 0CagKoB),
KOTOPbI MOXET aHa/IM3NpPoBaTbCs B MECAYHOM, CE30HHOM U FOJOBOM BPEMEHHbIX
MacluTabax.
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Hepocratku: TpebyoTcs NojHblE PAAbl AaHHbIX C OLeHKaMM HeAOCTaOLLMX 3HAYEHNIA.
KonebaHus B Te4eHue roga AOMXKHbI 6biTb HE60NLLLMMN B CPaBHEHUN C BPEMEHHbIMU
KosiebaHnAMN.

Pecypcbi: pecypcCbl OTCYTCTBYIOT.
NCTOYHUMKM:

Kraus, E.B., 1977: Subtropical droughts and cross-equatorial energy transports. Monthly Weather
Review, 105(8):1009-1018.

Van Rooy, M.P., 1965: A Rainfall Anomaly Index independent of time and space. Notos, 14:43-48.

Ha3sBanue nHpekca: MHAEKC MHTEHCMBHOCTH 3acyxm NManmepa
c aBTokanub6poskomn (sc-PDSI)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxxaenme: nsHavanbHaa paborta nposejeHa Y31bCOM B YHMBEPCUTETE LITaTa
He6packa B J/IuHkonbHe B Havane 2000-x rr.

XapakTepucTUKM: yunTbiBaeT BCe KOHCTaHTbl PDSI u npeaycmaTpusaeT MeToa010rMio, No
KOTOPOI KOHCTaHTbl PacCYNTLIBAIOTCA B AMHAMUNYECKOM peXXMMe Ha OCHOBE XapakTepuUCTUK,
MMEIOLLMXCA Ha Kax /oM meTeocTaHUUK. ABTOkannbpoBska sc-PDSI npeaycmatpusaetca ans
KaXA0oM CTaHL MM N MEHAETCA B 3aBUCUMOCTM OT pexXMMa KJiuMaTa KOHKPETHON MECTHOCTW.
MMetoTca WKanbl yBlaXKHEHMSA U 3aCyLLIMBOCTH.

BxoaHble napaMeTpbl: MeCAYHblE TEMNEPaTypPbl U KOIMYECTBO 0CaAKOB. MOXHO
MCNonb30BaTb MHOPMaLMIO O BOAOYAEPXKMBAOLLEN CMOCOGHOCTM NOYBbI, OAHAKO TakXe
MMeeTCs BO3MOXHOCTb BOCMO/1b30BaTbCs 3HAYEHUAMU MO yMON4YaHuio. TpebytoTcs psiabl AaHHbIX
O TemMnepaType 1 Konnyectse ocagkos 6e3 npo6enos.

O6/1acT NPUMEHEHMA: MOXET NPUMEHATLCA K YCJIOBUAM METEOPOIOTMYeCKUX,
CeNbCKOXO03AMCTBEHHbIX U TMAPOSIOrnYeckmx 3acyx. [pu Tom, 4TO pe3ynbraTbl HaNnpPAMYto
06yCNOB/IEHbl MECTONOIOXKEHNEM CTAHLLMKN, IKCTPEMAJIbHbIE ABJIEHUS NPOUCXOAAT PeAKo,
NMOCKOJIbKY OHM CBSA3aHbl HEMOCPEACTBEHHO CO CTaHLMOHHOW MHdOpMaL e, a He C
KOHCTaHTOMN.

[ ocToMHCTBa: NOCKO/IbKY pacyeTbl N0 sc-PDSI npon3soaaTcsa Ansa Kaxa0ro KOHKPETHOro
MecTa, MHAEKC oTpaxxaeT MPOUCXOAsLLee B KOHKPETHOM To4ke 1 obecneymBaeT BO3MOXHOCTb
60/n1€ee TOYHbIX CPaBHEHUI MexX Ay pernoHamMmn. MOXHO paccynTbiBaTb C pas3/IM4YHbIM LLArom no
BPEMEHMW.

Hepocratkm: MOCKOJIbKY METOA0/10MNA HE OT/INHAETCA OT PDSI CyWw,eCTBEHHbIM o6pa30M, ansa
Hee XapakKTepPHbl aHAaNOTN4YHbIE TPYAHOCTU, CBA3AaHHbIE C 3aMa3biBaHNEM, a TaKXXe C OTCYTCTBUEM
y4€Ta TBepAbIX OCaAKOB 1N 3aMEP3LLUNX NOYB.

Pecypcbi: ko MOXHO Nony4mnTb Ha Beb-canTe http://drought.unl.edu/ n
https://climatedataguide.ucar.edu/climate-data/cru-sc-pdsi-self-calibrating-pdsi-over-europe-
north-america.
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Uctounmk: Wells, N., S. Goddard and M.]. Hayes, 2004: A self-calibrating Palmer Drought
Severity Index. Journal of Climate, 17:2335-2351.

HasBanue nHAaeKkca: cTaHAapPTUSMPOBaHHbIN MHAEKC aHOManbHocTH (SAI)
npOCTOTa MUCNOoJib30BaHMUA:

Mpoucxoxpenne: seegeH Kpaycom B cepeaunte 1970-x rr. n getanbHo nsydanca Kauom u
lmaHuem B HaumoHanbHoOM LeHTpe atMocdepHbix nccnegobanuii, CLUA, B Havane 1980-x rr. SAI
pa3paboTaH Ha 6a3e RAI, a RAl BxoguT B cocTas SAl. OHM CXOXM, HO UMEIOT CBON OCOBEHHOCTN.

Xapal('repuc'ruku: OCHOBAH Ha pe3y/ibraTtax RAlI n pa3pa60TaH ON14 BbIAB1€HNSA 3aCy XN B
NOABEPIXKEHHbIX 3aCyXe pal\/’IOHaX, TakKMX Kak 3anagHas 4acCTb Aq’)pMKI/I Kory ot Caxapbl n CEBEPO-
BOCTO4YHas 4acCTb Bpaswwlw. RAI XapakTepunsyert ocagkm B permoHe Ha OCHOBE AaHHbIX
MeTeOCTaHLI,VIVI N CTaHAapTU3YyEeT rogoBble CyMMbl OCaZiKOB. OTKNOHEHMS 3aTEM yCcpeaHaTca no
BCEM CTaHUMAM pErMoHa A4 Noay4eHunsA e,Cl,MHOVI BeNNYMHbI SAL.

BxoaHbie napamerTpbi: 0OCajkn C BOEMEHHbIM LLaromM B MecAaLl, CeE30H NN roa.

O6nactmn NMPpUMEHEHUA: BbisiB/IEHNE ABNEHNI 3acylwinnBoOCTH, 0COob6EeHHO B TEX pal‘/’|0Hax, roe
yacTo HabnaatTCa 3acyxu.

Aoc‘rouucrna: O[MH BXOAHOWN napameTp, KOTOprVI MOXET ObITb paccynTaH ana noboro
YKa3aHHOro nepuoja.

HepocraTkm: ncnosb3ytoTcs TO/IbKO OCafKK, pacyeTbl 3aBUCAT OT NoKasaTteniell KayecTsa.
Pecypcbi: ypaBHeHUs A1 pac4eToB NPUBOAATCA B COOTBETCTBYOLLEN nnTepaTtype.
NCTOYHMKN:

Katz, R.W. and M.H. Glantz, 1986: Anatomy of a rainfall index. Monthly Weather Review,
114:764-771.

Kraus, E.B., 1977: Subtropical droughts and cross-equatorial energy transports. Monthly Weather
Review, 105(8):1009-1018.

HasBanue MHAeKca: cTaHAaAPTU3UMPOBaHHbIN MHAEKC OCaAKOB
u 3BanoTpancnupauum (SPEI)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxpenne: paspabotad Bucente-CeppaHo un gp. B [IMpeHeNncKOM NHCTUTYTE 3KOI0rUK
B Caparoce, VicnaHus.

XapakTepucTukm: 6yay4m OTHOCMTENbHO HOBLIM MHAEKCOM 3acyLwnimBocTu, SPEl ncnonb3yer B
KayecTBe OCHOBbI SPI, HO NP1 3TOM BKJIlOHaeT TemnepaTypPHbI KOMMNOHEHT, 61aroaapsa Yemy
WHAEKC MOXET XapakTepu30oBaTb BNAHWE TeMNepaTypbl Ha pa3BUTUE 3aCy Xy NyTem
nposeaeHUs 6a30BbIx pacyeTos BoAHOro 6anaHca. SPEl uMeeT Wkany MHTEHCMBHOCTH, NO
KOTOPOI PacCHMTLIBAIOTCSA U NONOXUTENbHBIE, N OTPULLATE IbHbIE 3HAYEHUS, MO3BOJIAA BbIABNATD
AB/IEHMA 3aCyLUMBOCTU U yBaXKHEHNSA. OH MOXeT ObITb pacCyUTaH /19 BPEMEHHbIX Waros ot 1
[0 48 mecaues n 6onee. bnarogaps exemecs4HOMy O6HOBNEHUIO MHAEKC MOXHO MCMNO/b30BaTh
AN9 onepaTuBHbBIX Lenewn, n 4Yem ANNHHee BpeMeHHble pAAbl AOCTYMHbIX AaHHbIX, Tem 60/1ee
HageXHbIMK 6yayT pe3ynbTaThl.

BxoaHble napamMeTpbl: JaHHble O MECAYHbIX OCaAKkax 1 Temnepatype. TpebytoTcs No/iHble
pAAbl AaHHbIX 6€3 MPONYCKOB N0 MecsaLaM.
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O6nacT NPpUMEHEHUS: OT/INYAACh TAaKOW >Ke LUMPOTON NPUMEHEHUS 418 Pa3/INYHbIX Liesel,
kak 1 SPI, SPEI MmoxxeT ncnonb3oBaTtbCA AN BbISBIEHUS U MOHUTOPUHIA YC0BUM, CBA3aHHBIX C
pa3Hoob6pa3HbIMU BO3AENCTBUAMM 3aCyXW.

[ ocTOMHCTBA: BK/IOYEHWE JaHHbIX O TemnepaType HapsAay C AaHHbIMU 06 ocaaKax
nossosnsieT SPEl xapakTepu3oBaTb BAMsSHME TeMNepaTypbl Ha yC/I0BUS 3aCyxu. BeixoaHble
AaHHble MPUMEHNMbI KO BCEM KJMMaTUYECKUM pexuMam, Mpu 3TOM pe3ynbTaTbl SBASIOTCA
CONoOCTaBUMbIMU, MOCKO/IbKY OHU CTaHAapTU30BaHbl. biaroaaps Ncnonb3oBaHMIO AaHHBIX O
TemnepaType SPEIl sBnsieTcs naeanbHbIM UHAEKCOM A/151 PACCMOTPEHUS BO3AENCTBUS
M3MeHeHUs KiMmaTa B pe3y/ibTaTax MOAE/IMPOBaHUS MO Pa3/INYHbIM NEPCNEKTUBHbLIM
cLueHapusamM.
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Hepocratkm: Tpe6OBaHVIe K psafaM AaHHbIX 6es3 NPoOnycKOB Kak No TeMnNepartype, Tak n
OocaZikaM MOXET OrpaHn4YnBaTb NPUMEHEHNE NHAEKCA BCNEACTBNE HEAOCTATOYHOCTUN AOCTYNMHbIX
AaHHbIX. nOCKOﬂbe 3TO MEeCAYHbIN MHAEKC, OnepaTnBHOE BbIAB/IEHNE 6bICTpO pa3sunBaloLLNXCa
)/CJ'IOBI/II\/] 3aCy X MOXET OKa3aTbCA HEBO3MOXXHbIM.

Pecypcni: koa SPEI umeeTcs B cB060AHOM A0CTYyNe, pacyeTbl NPUBEAEHbI B InTepatype
http://sac.csic.es/spei/.

UcTouHmk: Vicente-Serrano, S.M., S. Begueria and |.I. Lopez-Moreno, 2010: A multi-scalar
drought index sensitive to global warming: the Standardized Precipitation Evapotranspiration
Index. Journal of Climate, 23:1696-1718.

HasBaHue MHAEKCa: CeIbCKOX03AMCTBEHHDbIN 6a30Bbiii nHAekc 3acyxu(ARID)

Mpocrota ucnonbsosanunsn: L7

Mpoucxoxxaenme: oCHOBaH Ha NCCIeA0BaAHNAX, NPOBEAEHHbIX YO A5 I0r0-BOCTOYHOM
yactn CLUA B YHuBepcuTteTe wrata Muccmemnuy, a takxke [I)KOHCOHOM U Ap. B YHUBEpCUTeTe
wrata ®nopuaas 2011 r.

XapakTepMCTMKK: NPOrHo3npyeT 4OCTYNHOCTb BAarn B noyse. Vicnonb3yeTcs coveTaHne
NPUOGANXKEHHBIX 3HAa4YeHWIA BOAHOIO CTpecca U MOAeselN CeNbCKOX03AACTBEHHbIX KYAbTYp AN
BblSIB/1IEHMS BO3AENCTBNA BOAHOMO CTPecca Ha PoCT U pa3BUTUE PacTUTEIbHOCTU U YPOXaMHOCTb
KOHKPETHbIX Ky/bTyp.

BxoaHble napamMeTpbl: JaHHble O CYTOYHbIX OCajKax U TeMrnepaType. Micnonb3yeTtca Moaesb
CERES-Maize, xoTa MOryT NCMO/b30BaTbCA U APYTUE UMUTALMOHHBbIE MOAENN
CeNbCKOXO3ANCTBEHHbIX KYNbTYP.

O6nacT NnpUMEHEHUs: UCMNO/b3YeTCs AN4 BbIIBIEHUSA U NPOrHO3a 3aCyxu B yC/10BUAX, KOraa
BO3/eMCTBUSA Ha Ce/IbCKOEe XO3ANCTBO BbI3bIBAIOT 0CO6YI0 03a604EHHOCTD.

Aocrouucrna: Moaenun cen bCKOX035MCTBEHHbIX KyNbTyp N ME€TOAbl BOAHOIO 6anaHca AoKa3ann
CBOIO NOJIE€3HOCTb ANA NPOrHO3NMpPOBaHNA NOYBEHHOM BNarv n P€3ynbTaTUBHOIO CTp€ecca ANnA
CE/1bCKOX035IMCTBEHHbIX KYnbTYyp. PacyeTnl MOTYT NpoOn3BOANTbCA C CYTOYHbIM MHTEPBAJIOM, HYTO
obecneymnBsaer OnepaTtnBHOCTb pearnpoBaHnsa Ha yC/10BUA 3aCyXW.

Hepocrartkm: paspabaTbiBaica 1 TeCTMpoBascs B loro-soctoqHon yactu CLIA nuwb ans
HEeCKO/IbKMX CUCTEM BblpalLMBaHMWA Ce/IbCKOXO3AMCTBEHHbIX KynbTyp. He npocTo nepeHocuTsb Ha
Apyrue ycnoBsus.

Pecypcbl: npriMeHseMble ypaBHEHUS U METOA0/10TUS MOACHAIOTCA B yKa3aHHOM HUXe cTaTbe.
NcxoaHblvi Koa B OTKPLITOM AOCTYMe OTCYTCTBYET.

UcTounuk: Woli, P., |.W. Jones, K.T. Ingram and C.W. Fraisse, 2012: Agricultural Reference Index
for Drought (ARID). Agronomy Journal, 104:287-300.
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HasBanue nnaexca: MHAEKC 3aCyLVINBOCTH, YYUTbIBaIOLLUI 0COGEHHOCTHN
Ce/IbCKOX03AMCTBEHHbIX KynbTyp (CSDI)

Mpocrota ucnonbsosanunsn: L7

Mpoucxoxpenme: paspaboTaH B paboTtax Meliepa n ap. B Havane 1990-x rr. B YHuBepcutete
wrata Hebpacka B /INHKO/bHE A1 U3yHeHUs BO3AEeNCTBMA 3aCyXn Ha PaKTUYeCKy!to
YPOXXaHOCTb Ce/IbCKOXO3ANCTBEHHbIX KYNbTYP.
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XapakTepucTukm: nytem pacyeta 6a3o80ro Nno4YBEHHOro BOAHOro 6anaHca MHAEKC NO3BoNAeT
y4ecTb BO3JeNCTBUE 3aCyXMn C OHOBPEMEHHbIM OnpeaeneHnem Toro, Koraa npounsoLlen
BbI3BaHHbIM 3aCyXx0M CTPeCC B NPOL,ecce Pa3sBUTUA KyNbTypbl, @ TakxXe TOro, Kakum 6yaet obLiee
BO3/JeNCTBNE Ha KOHeYHbI ypoxai. PDSI n CMI no3BoNAI0T BbIABUTD 3aCyLUNNBbIE YCNOBUS,
BANAIOLLME Ha CE/IbCKOXO3ANCTBEHHYIO KY/IbTYPY, HO HE JaloT NpeACcTaB/eHNs O BO3MOXHOM
BO3/4eMCTBUUN HA YPOXKANHOCTb.

BxoaHble napaMeTpbl: KIMMaTUYeCKNe BXOAHbIE NapaMeTpbl BKIOYalOT MakCMMasibHYyO
CyTOUHYI0 TEMMEepPaTypy, MUHUMa/bHYIO CyTOYHYIO TEMMNEepaTypy, KOIM4YeCTBO 0CaZKOB,
TemMnepaTypy TOYKM POCbI, CKOPOCTb BETPaA U rMobabHy0 CONHEYHYIO paanauuio. Ans
MOCTPOEHUS MOAENN HEOBXOAMMbI TaKXKe XapaKTEPUCTUKM NOYBEHHOTO Npoduns. [JaHHble 06
ypoXalHoCTV 1 heHoNnornyeckne AaHHble TpebytoTcs A5 NOCTPOEHUS Haanexallmx
KOPPENALUA C AHAMUN BEreTaLnm, COCTOSIHUEM CE/IbCKOX03MCTBEHHbIX KY/IbTYP Y KOHEYHbIM
ypoxaem.

O6nacTv npumMmeHeHnus: paspabaTtbiBancs rMasHbIM 06pa3oM AN BbIsiBJIEHUS BO34EeNCTBUA
3aCyXM Ha YPOXKaMHOCTb CEJIbCKOXO3ANCTBEHHbIX KYNbTYP B 3€PHONPOU3BOAALLUX patoHax
CLUA, y3kocneumdnyeH ans Toh Ce/ibCKOXO3NCTBEHHOMN KYNbTYPbl, MOHUTOPUHT KOTOPO
ocylecTBnaerTca.

DocTouHcTBa: y3kocneundmnyieH 4719 KOHKPETHON CeIbCKOX035MCTBEHHOW KY/IbTYpbl 1
OCHOBaH Ha 0CO6EHHOCTAX Pa3BUTMA pacTeHuns. B moaenn y4nTbiBaeTcss MOMEHT BbI3BAHHOTO
3aCyLINNMBOCTBIO CTPECCa Ha 3Tane pocTa pacTeHna 1 oueHMBaeTca obuiee BO3AENCTBME Ha
YPOXanHOCTb.

HepocraTkm: BXOAHbIE napaMeTpbl 4OCTATOYHO C/TIOXKHbI, U HeO6XO,CI,I/IMbI€ I'Ipl/l60pbl BO MHOTUX
TO4YKaX MOTYT OTCYTCTBOBATb, nméo ans Hap,ne>|<a|.|.|,e17| OLUEeHKN )/CJ'IOBVIﬁ MOXET OKa3aTbCA
HeAOoCTaTO4YHbIM NEepnoa Ha6ﬂIOAeHMVI.

Pecypcu: METOA0/10TNA N pacHeThI I'IO,CI,pO6HO OnuncaHbl B INTEPaType, CM. CCbIJIKN Ha
NCTOYHUKN HNXKeE.

NCTOYHMKM:

Meyer, S.J., K.G. Hubbard and D.A. Wilhite, 1993: A Crop-specific Drought Index for corn. I.
Model development and validation. Agronomy Journal, 85:388-395.

Meyer, S.J., K.G. Hubbard and D.A. Wilhite, 1993: A Crop-specific Drought Index for corn. II.
Application in drought monitoring and assessment. Agronomy Journal, 85:396-399.

HassBaHue unaekca: mesimopatuBHbii MHAEKC 3acywnusoctu (RDI)

Mpocrota ucnonbsosanunsn: L7

Mpoucxoxaenune: biopo menvopaunm CLLUA paspaboTano 3TOT MHAEKC 3aCyXu B cepeanHe
1990-x IT. B kKa4yecTBe MeToAa CTUMYIMPOBaHWs (DOHA0B MOMOLLM B CNlyvae 3aCyXxm B CBS3U C
3eMn5MM O6LLLEro NoJsIb30BaHuS.

Xapal('repuc'rm(u: pa3pa60TaH Ansa onpeaeneHna MHTEHCMBHOCTU 3aCyXn u ee
NPOAO/HKNTE/IbBHOCTU, MOXET TaKXXE NPUMEHATLCA ANA NPOrHO3MPOBaHUA Ha4Ya/1la U OKOHYaHUA
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3acCyLlwnmBbIx nepunoaos. lNpegycMaTtpusaeT LWKasbl 3aCyLLNBOCTU U YBIAXKHEHUA N
paccynTbIBAETCA Ha ypOBHE pevyHoro 6acceriHa aHa/IorMYHO MHAEKCY 3anaca NOBEePXHOCTHOM
Bnarn (SWSI). RDI BkitovaeT B ce65 KOMNOHEHTHI BOAONOTpe6bieHns 1 TeMnepartypbl, 4TO
npeaycmatpusaeT BBeeHNe B UHAEKC MCNapeHuns.

BxoaHble napaMeTpbl: MECAYHbIE 0CaZKWN, CHEXHBbIV MOKPOB, YPOBHU BOAOEMA, PEYHOI CTOK
¥ Temnepartypa.

O6GnacT NnpUMEeHEeHMUNA: NCMNOJIb3YeTCs rMaBHbIM 06pa3oM AN MOHUTOPUHTA
BOAoO6eCcne4eHHOCTN peyHbix 6accenHoB.

[AocrounHcrBa: y3kocneumdunyeH ana kaxaoro 6accerina. B otanyame ot SWSI xapaktepusyet
BAMAHWE TemnepaTypbl Ha Kanmart. LLkanbl 3acylLaIMBOCTM M yBAaXKHEHWNS MO3BOASAIOT BECTU
MOHUTOPUHT BAIAXKHbIX U 3aCyLLINBbIX YCIOBUIA.

Hepocratkm: pac4eTbl NPOMN3BOAATCA NO OTAE/IbHBIM 6aCC€VIHaM, NO3TOMY CpaBHEHUA
npoBOANTb 3aTPYAHUTE/IbHO. Mcnonb3oBaHMe BCEX BXOAHbIX napamMeTpoB B ONepaTMBHOM
pexnme MOXET NPUBOANTL K 3aepXKaM B NONyHEHNUN AaHHbIX.

Pecypcu: XapakTepUCTUKnN n MaTeMaTn4eckmne Bbik1agkn npeactaBneHbl B CMpaBOYHbIX
MaTepuaiax, CCbl/ika Ha NCTOYHUK KOTOPbIX AaHa HUXE.

Uctounmk: Weghorst, K., 1996: The Reclamation Drought Index: Guidelines and Practical
Applications. Bureau of Reclamation, Denver, CO.

HasBaHue nnaekca: aHomanusa noyBeHHou Bnaru (SMA)
npOCTOTa ncnos1ib3oBaHuA:

Mpoucxoxpenme: paspaboTtaH beprmaHom n ap. B HaunoHanbHOM METEOPOIOTrMYECKoin
cnyx6e CLLA B cepeante 1980-x rr. B ka4ecTse cnocoba OLEeHKM yCI0BUI 3aCyLLINBOCTA B
rno6anbHOM MacwTabe.

XapakTepuCcTUKMN: MOTYT MCMOAb30BaTbCA 3HAYEHNA HeAeNbHbIX U MECAYHbIX OCaAKOB U
noTeHUMaNbHOM 3BanoTpaHCNMpaLnm B NpocTelilleM ypaBHeHNN BOAHOTo 6anaHca.
MNpeaHa3HayeH A5 xapakTePUCTUKKN CTeMeHn 3aCyLLIMBOCTU MW HaCbILLEHWS MOYBbI MO
CPaBHEHMIO C HOPMaJlbHbIMU YC/IOBUSAMM 1 A@MOHCTPaL, MK Toro, kakum o6pa3om cTpecc,
CBSI3aHHbIM C MOYBEHHOM B/1arow, B/iMseT Ha MPOAYKTUBHOCTb CE/IbCKOX03AMCTBEHHbIX KY/bTYP
B MUpe.

BxoaHbie napamMeTpbl: JaHHbl€ O HEAE/IbHbIX U MECAYHDbIX TEMMEPATYpPax N 0CaKax, a Takxe
AaTa n wnporTa. MOF)/T NCnonb3oBaTbCA 3Ha4Y€HUA Bnaroyp,epstalou.l,el‘/’l CNOCOB6HOCTM MNOYBbI U
AaHHble 414 KOHerTHOVI MECTHOCTU, XOTSA BK/IIOHAIOTCA U MapaMeTpbl NO yMO/14aHULO.

O6nacTv npumMmeHeHnus: pa3paboTaH 1 LUIMPOKO NCNOJb3yeTCs A1 MOHUTOPUHTIa
BO34eMCTBUIM 3aCyXMN Ha CeNbCKOE XO351MCTBO U NPOAYKTUBHOCTb Ce/IbCKOXO35MCTBEHHbIX
KynbTyp B MUpe.

[JocTonHcTBa: y4eT BAMAHMUA TemnepaTypbl U 0CafKoB MO3BOSISET pacCMaTpPUBaTh acnekThl
BOAHOro 6anaHca, 6narogaps KoTopbiM CTo/b nonynspeH PDSI, npy 3TOM MOXHO MeHATb
KOHCTaHTbl C UICNO/Ib30BaHNEM AaHHbIX AN KOHKPETHON MeCTHOCTU. MiHaeKC xapakTepusyeT
BAary B pa3/INyHbIX CNOSX MOYBLI U Nyylue, Yem PDSI, MmoxeT 6bITb aaanTMpoBaH K pasanyHbIM
panoHam.

Hepocratkm: Tpe6OBaHVIFI K AaHHbIM 3aTPYAHAIOT paCc4eThl. OLI,eHKl/I I'IOTeHLI,l/IaJ'IbHOI\/'I
dBanoTpaHcnunpaunm mMoryT KonebaTbCs BeCbMa CyLieCTBEHHO B 3aBUCUMOCTU OT PErMOHa.
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Pecypcu: BXOAHbI€ MapaMEeTPbl N paCHEThbI I'IOLI,pOﬁHO OonuncaHbl B nTEpaTtype.
Ha CerO,Cl,HﬂLIJHVIVI A€Hb HE CyLUECTBYET NporpamMmbl 419 oCyLleCcTB/1€HNA PaCHETOB.

UcTouHmuk: Bergman, K.H., P. Sabol and D. Miskus, 1988: Experimental Indices for Monitoring
Global Drought Conditions. Proceedings of 13th Annual Climate Diagnostics Workshop,
United States Department of Commerce, Cambridge, MA.

HasBanue nnpekca: ungexkc aecpmuymra spanorpancnupauun (ETDI)

Mpocrota ncnonb3soBauns: LI 78

MpoucxoxpeHue: paspaboTaH B Xo4e ncciefosaHnin Ha TexacCKON 3KCnepuMeHTa bHOM
arpoHomuyeckoin ctaHummn, CLUA, koTopblie npoBoannnc HapacuMxaHom u
LWpnHnsacaHom B 2004 r.

XapakTepMCTMKM: NPOAYKLMS Ha OCHOBE eXeHeAe/IbHbIX faHHbIX MO3BOJISIET BbISAB/IATh
BOZHbI CTPECC AJ151 CEe/IbCKOX0351MCTBEHHbIX KynbTyp. ETDI paccunTtbiBaeTcs Hapsay C
nHaekcoM aecurumTta nouseHHom Bnarn (SMDI), B KOTOpOM paccynTbiBAaETCS OTHOLIEHNE
BOJHOrO CTpecca Cco cpaBHeHNeM dakTU4eckon spanoTpaHcnupaunmn n 6asosom
3BanoTpaHCNMpaumn CelbCKOXO3ANCTBEHHBIX KybTyp. OTHOLEHWEe BOAHOrO cTpecca
3aTeM CpaBHUBAETCs C MeAMaHOMN, pacCcYnTbiBaeMol 3a MPOAOIXKNTEIbHbIE NEPUOAbI
BPEMEHMU.

BxopaHble napaMeTpbl: BHa4aae NCnosb3yoTca AaHHble MOAENNPOBaHNA U3
rMAPOIOrNYeCcKor MoAe NN C NCMOoJIb30BaHMEM MOJEeNN MHCTPYMEHTa MOYBEHHOM 1 BOAHOM
oueHkn (SWAT) ana pacyeta NOYBEHHON BAarn B KopHeob6uTaeMoli 30He Ha
exeHee/IbHO OCHOBE.

O6GnacT NnpuUMeHeHUN: NoJe3eH A5 BbiAB/EHNS U MOHUTOPUHIa KpaTKOBPEMEHHOM’
3acyxu, BINAIOLLEN Ha CeNbCKoe X035MCTBO.

AOCTOMHCTBa! aHaIN3nNpPyeTca Kak CI:)aKTl/ILIeCKaﬂ, TakK U nOoTeHLUMNa/IbHaA
IBanoTpaHcnmMpauna n MOTryT BbISABAATbCA B/1aXXKHbli€ 1 3aCyLU/INBbIE MEPUNOAbI.

Hepocrarkm: pacyeTbl OCHOBaHbl Ha pe3ysbTaTax Bbl4McaeHnii no mogenu SWAT, ogHako
pacyeTbl MOTYT MPOBOANTLCA MPU HAIMYNU HEOBXOAMMbIX BXOAHbIX NapaMeTpOB.
lMpocTpaHcTBeHHaa U3MeH4YNBOCTb ETDI noBbilLaeTca B IeTHME MecCALbl BO BpeMs
Hanbonbllel 3BanoTpaHcNMpaLnm n BbICOKOM CTeNEHU M3MEHYMBOCTUN OCaAKOB.

Pecypchoi: pacyeTbl 1 NoApo6HbIEe MOSACHEHNA MPUBOAATCA B yKa3aHHOM HUXeE UCTOYHUKE,
a Takxe B UCCleJlOBaHNAX KOpPensaumn c ApyrumMmun nHaekcamm sacyxum. Mudpopmauutio o
moaenu SWAT MoxHO HaTu no ccoliike http://swat.tamu.edu/software/swat-executables/.

UcTounuk: Narasimhan, B. and R. Srinivasan, 2005: Development and evaluation of Soil
Moisture Deficit Index (SMDI) and Evapotranspiration Deficit Index (ETDI) for agricultural
drought monitoring. Agricultural and Forest Meteorology, 133(1):69-88.

HasBanue nnpekca: ungexkc aecpmuymnra nouseHHom snarm (SMDI)

Mpocrota ncnonb3soBauns: LI HI78

Mpoucxoxaenume: paspaboTaH B x04e NCCnef0BaHUN Ha TexacCKon 3KCnepnMeHTaIbHOM
arpoHomuyeckoin ctaHuum, CLLA, nposeaeHHbix HapacumxaHoM u LpuHmneacaHom B 2004 r.

XapakTepucTUMKMU: HeAe/bHble laHHble O NOYBEHHOW B/lare pacCYnTbIBAlOTCA Ha YeTbipex
pa3anyHbIX rMy6uHax NoYBbI, BKJOYas BECb NOYBEHHbIV Nnpoduab Ha rybuxe 0,61, 1,23
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1 1,83 M, M UHAEKC MOXET MCNOJIb30BATLCA KAk MHAMKATOP KPaTKOBPEMEHHOMN 3aCyXKn, 0CO6EHHO
C MCNONb30BaHNEM pe3ynbTaToB Ha ry6ure 0,61 m.

BxoaHble napamMeTpbl: BHavane NCNO/b3yTCA AaHHble MOAEIMPOBaHNA U3
rMapoaorn4eckon Moaenmn ¢ ucnosibzosaHnem mogenun SWAT ans pacyeta NOYBEHHOM
BJlarn B KOpHEOO6MTaeMOM 30He Ha exeHee/lbHON OCHOBe.

OGnacTu NnpuUMeHEeHU: Noe3eH A/19 BbIABEHUS U MOHUTOPUHIa 3aCyxu, BINSIOLLEN Ha
ceNbCKoe X0349MNCTBO.

AOCTOMHCTB&! Y4nNTbIBA€TCA BECHb I'IpOCIJI/I}'Ib, a TakKXe pa3/inyHble F}'I}/6I/|Hbl, 4YTO NMNO3BONAET
afanTnpoBaTb MHAEKC K pa3/IM4HbIM BUAaM CENbCKOXO3AMCTBEHHbIX KynbTyp.

Hepocrarkmu: nudopmauus, Heobxoanmas ans pacyeta SMDI, ocHoBaHa Ha BbIXOAHbIX
AaHHbIX Mogenn SWAT. CyuiecTBytoT npo6/ieMbl C aBTOKOppensumen npu ncnoab3oBaHnm
BCEX MNY6UH.

Pecypcbl: pacyeTbl 1 NO4POO6HbIE NOACHEHNS NPUBOAATCSA B YKa3aHHOM HUXE NCTOYHMKE.
NHdpopmaumio o mogenn SWAT moxHO HalTu no ccoinike http://swat.tamu.edu/software/
swat-executables/.

UcTounuk: Narasimhan, B. and R. Srinivasan, 2005: Development and evaluation of Soil
Moisture Deficit Index (SMDI) and Evapotranspiration Deficit Index (ETDI) for agricultural
drought monitoring. Agricultural and Forest Meteorology, 133(1):69-88.

HasBaHue mHAaekca: 3anac nouBeHHou Bnaru (SWS)

Mpocrota ncnonb3oBauns: LI 78

ﬂpoucxomneuue: HEN3BECTHO — C Ha4Yajla BeAeHns CEeNbCKOX03AMCTBEHHOMN
AEATENBHOCTU NPOU3BOAUNTENTN CTPEMUTINCDE K TOHHOMY U3MEPEHNIO No4YBEHHOW BNAru.

XapakTepMCTMKM: OonpeenifeTcs KON4eCcTBO 4OCTYNHOW BJarn B KOpHeo6MTaeMoOM
cnoe, 4TO 3aBUCUT OT BMAa pacTeHns 1 Tuna no4sbl. Ocagku U opoLLeHMe BAUSIOT Ha
pe3ynbTathbl.

BxoaHble napamerTpbli: F}'I)/6VIHa 3aneraHusa KOpHeVI, VIMeIOLLI,VIVICﬂ noTteHunan
B/1arOEMKOCTM TUMa NOYBblI U MaKCUMabHbIN ,Cl,eq.)l/ILl,l/IT B/arn B no4se.

O6nactm NMPUMEHEHUA: TPUMEHAETCA INMaBHbIM o6pa30|v| AN MOHUTOPUHIa 3aCyXun B
YCNOBUAX CE€/IbCKOIo XO3ﬂl7ICTBa, OlHAKO MOXET Tak>e NpeacTaB/ifTb co60 KOMMOHEHT
onpeaeneHns yCJ'IOBVIVI 3acCyLlinBoCTH, BINAKOLWNX Ha BOLI,O6€CI'I€'~I€HHOCTb.

AOCTOMHCTB&! pac4eTbl XOPOLLO N3BECTHbI N MPOCTbI A1 BbINO/THEHNA, AaXe C
MCnosb3oBaHNEM NapaMeTpoOB MO yMOJ14aHUIO. bonbloe KoIMYeCTBO NOYB U
CeNbCKOXO3AMCTBEHHbIX KynbTyp 6b11n npoaHann3npoBaHbl C NCNOJIb30OBaHMEM AAaHHOTIO
MeToda.

Hepocrarkn: TaMm, rae no4Bbl HEOAHOPOAHbLI, MOXET Ha61'IIO,EI,aTbCFI 3Ha4YnUTENNbHaA
BapnatTnBHOCTb HAa HE3HAYUTEJ/IbHbIX PACCTOAHUAX.

Pecypcu: pac4eTbl U npumMepbl NnpuBeaeHbl B UCTOYHUKE, MPUBEAEHHOM HUXE.

UcTouHumk: British Columbia Ministry of Agriculture, 2015: Soil Water Storage Capacity and
Available Soil Moisture. Water Conservation Fact Sheet, http://www2.gov.bc.ca/assets/gov/
farming-natural-resources-and-industry/agriculture-and-seafood/agricultural-land-and-
environment/soil-nutrients/600-series/619000-1_soil_water_storage_capacity.pdf.
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7.3 Tmpponorusa

HasBanue nnpaexca: rupponornyeckmu nnaexc sacyxm Nanmepa (PHDI)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxxpenme: BxoanT B Habop MHAEKCOB, pa3paboTaHHbix Nanmepom B 1960-e roab B
MeTeoponoruyeckom 6topo CLLA.

XapakTepucTUKM: OCHOBaH Ha MCxoaHOM nHaekce PDSI n moandgurunposaH ans yveta 6onee
NPOAOMKUTENIbHON 3aCyLUINBOCTY, BAUAIOLLLEN HA BNAarOEMKOCTb, PEYHON CTOK U NOA3eMHble
BoAbl. PHDI faeT BO3MOXHOCTb paccynTaTb CPOKM 3aBEPLLUEHNSA 3aCyXM Ha OCHOBE
Heo6x0ANMOro Ko/iM4ecTea 0OCaKoB NyTeM MCMO/b30BaHMA OTHOLLIEHMS NOCTyNatoLLLelt Baaru K
Bnare, Heo6xoAUMOW AN 3aBepLUeHns 3acyxu. PasnnyaloT YyeTblpe kaTeropmn 3acyxu: 61mskas K
Hopme, koTopas HabnogaeTca npubnunsntenbHo B 28-50 % cnyvaes; oT cnaboli 40 yMepeHHoRn,
Habntogaemont B 11-27 % cny4vaes; cunbHas, B 11-27 % cnyvaes, a Takxe 3KCTpeMasnbHas, Ha
KOTOpYI0 NpuxoauTcsa npubnnsntensHo 4 % cny4aes.

BxoaHble napamMeTpbl: MeCAYHble 3Ha4YeHUs TemnepaTypbl M 0cakoB. MOXHO ncnonb3osaTtb
nHbopMaLuio 0 BnaroyaepxmparoLLei CTOCOGHOCTN MOYBbI, OAHAKO MMEIOTCSA TakKe
napameTpsbl MO yMon4aHuto. TpebytoTcs BpeMeHHble psaAbl JaHHbIX O TeMrepaType 1 ocagkax
6€3 NponycKkos.

O6nactmn MPUMEHEHUA: Jyqlle BCero nogxoanT AnAa pacCMOTPEHUA 3aCy XK, B)'IVIFHOLLI,eVI Ha
BOAHbIE peCypChbl B 6onee NPOAO/IKNTE/IbHBIX BPEMEHHbIX MacliTabax.

[AocTronHcTBa: noaxoA C y4eToM BOAHOro 6asiaHca No3BOsSET paccMaTpuBaTb BOAHYIO CUCTEMY
B LLe/IOM.

HepocraTkm: 4acToTbl BapbMPYIOTCA B 3aBUCUMOCTM OT PErMOHA U BPEMEHW roAa TaM, rae
3KCTpeMasnbHas 3acyxa, BO3MOXHO, He NpeAcTaBaseT co60OM CTONb peaKoe ABNEHNE B
onpegeneHHble MecsLbl roga. BosaencTeme aHTponoreHHbIx pakTOpPOB, TakUx Kak
ynpaBneH4Yeckue peLleHns U uppuraums, B pacyeTax He yYnTbiBaeTcs.

Pecypcbi: C KOJJOM MOXHO 03HaKOMUTbLCA B UCXOAHOW paboTe MNanamepa, npeacTaBieHHON B
yKa3aHHOM Huxe UcToyHuke, http://onlinelibrary.wiley.com/doi/10.1002/wrcr.20342/pdf.

UcTounmk: Palmer, W.C., 1965: Meteorological Drought. Research Paper No. 45. United States
Weather Bureau, Washington, DC.

HasBaHue nHaekca: cTaHAapTUSMPOBaHHbIA MHAEKC 3anaca Boaoema (SRSI)

npocrora UCNnoJZib3oBaHuUA:

HPOMCXO)KAEHMGZ pa3pa60TaH r)/CbEBbIM nap.s AnoHnn B Ka4yecTBe CMCTEMATUYECKOIO
noAaxoAa K aHa/in3y AaHHbIX BOAOEMa B YC/10BUAX 3aCy XWN.

XapaxkTepucTMKm: aHanormyeH SPl B TOM CMbICNEe, YTO MeCAYHbIE JaHHbIe NCMOb3YIOTCA ANA
pacyeTa PyHKLMM pacnpeneneHma BepoaTHOCTM AaHHbIX O 3anacax BogoeMa A9 NoJlyHeHus
nHdopMaLmm o BogoobecneyeHHOCTU permoHa uam bacceiiHa B AnanasoHe ot -3 (3KCTpeManbHO
Cyx0) A0 +3 (3KCTpeMasibHO B/IaXHO).

BxoaHbie napamMerTpbi: MECAYHbIE BE/IMYNHDBI MPUTOKa N CpeaHne o6beMbI 3anaca Bogoema.

O6nacT NPpUMEHEHMUS: YYNTLIBAETCSA CyMMapHbI MPUTOK M 3anachl, CBi3aHHblE C KOHKPETHOM
pe3epByapHOW cUCTeMON, NpefocTaBageTca Hdopmalma s pykosoguTeneli B o6nactu
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BOAOCHabXeHNs Ha ypOBHE MyHMLMNabHbIX 06pa3oBaHNii M MOCTaBLLMKOB 0O6CAYXNBAHUS B
061acTV ppuraLum Ha MeECTHOM YPOBHe.

Aoc‘rouncrsa: nerkuni B pac4eTax, MOCKO/IbKY 3TOT MHAEKC KOMUPYET pacyeThbl SPl ¢
MCNoJib30BaHNEM CTaHAAPTHOIO raMMa-pacnpeaenenna aona CIJ}/HKLI,I/II/I pacnpepeneHna
BEPOATHOCTMW.

HepocraTtkm: He Y4UTbIBAOTCA USMEHEHUA, CBA3aHHbIE C PEXNMOM 3KCNJlyaTaunn BoAOEMa,
N NoTepun 3a CHET NCnapeHns.

Pecypcbi: MexayHapoaHbIi LLeHTP N0 OMacHbIM ABAEHUAM, CBI3aHHbLIM C BOJIOW, 1
ynpaBieHUI0 puckaMu BHeAPUA MeToAon0ruio SRSI nprMeHnTENBHO K HECKONBKUM
6acceiiHam pek B A3un, http://www.icharm.pwri.go.jp/.

Uctounuk: Gusyev, M.A., A. Hasegawa, . Magome, D. Kuribayashi, H. Sawano and S. Lee,
2015: Drought Assessment in the Pampanga River Basin, the Philippines. Part 1: A Role of Dam
Infrastructure in Historical Droughts. Proceedings of the 21st International Congress on Modelling
and Simulation (MODSIM 2015), Broadbeach, Queensland, Australia.

HasBaHue nHaekca: cTaHAapPTUSUPOBaHHbIN MHAEKC pevyHoro ctoka (SSFI)

n POCTOTa UCNOJIb30OBaHUA:

Mpouncxoxaenme: SSFl 6611 BBeaeH Mogappecom B 2007 1., a 8 2012 1. Tenecka u ap.
NPOAOIKNAN 3TU nccneposaHns. B ncxogHon pabote Mopappec paccmatpusan SSFI kak
nokasaresib, aHa/lorn4Hbiin SP1 B Tom cMbicie, 4To SSFI Ana 3agaHHOro nepnoaa BpeMeHu
onpeaensnca Kak pasHuua B pe4HOM CTOKe OT CpeAHero A0 CTaHA4apTHOro OTKAOHEHUS.
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Xapal('repucrm(u: pa3pa60TaH C UCnonb3oBaHNEM MeECAYHbIX BEJIMYNH PEYHOIO CTOKa U
METOAO0B HOPMUNPOBAHUA, UMEKOLLNX OTHOLLIEHNE K SPIl. MoxeT 6bITb pacc4nTaH Kak anA
AaHHbIX Ha61'|i0,£l,eHVIVI, TakK N AaHHbIX NPOrHO3MpoBaHUA, AaBad NpeacTaB/ieHne 0 nepmnoaax
BbICOKOTIO M HU3KOTO CTOKa, CBA3aHHbIX C 3acyx0|‘/'| M nasoaKkamMu.

BxoaHble napameTpbl: JaHHble O PEYHOM CTOKE B CYTOYHOM WU/ MECAYHOM BPEMEHHOM
MacliTabe.

O61acTM NPpUMEHEHMA: MOHUTOPUHT TMAPOIOrMYeCKUX YCIOBUIA B Pa3/INYHbIX BPEMEHHbIX
MaclTabax.

[JocTomMHcTBa: NpOCTble pacyeThl C MCNob3oBaHNeM nporpaMmbl SPI. OgHa BxoaHas
nepemeHHas, kotopas gonyckaeT npobenbl B JaHHbIX, 4TO yNpoLlaeT UCNONb30BaHne
MHaeKca.

HepocraTkm: xapakTepusyeT pe4yHOM CTOK TOJIbKO B KOHTEKCTE MOHUTOPUHTIa 3acyxm 6e3
y4yeTa Kakux-nnmbo apyrux Bo3aencTBui.

Pecypcbi: nugekc nogpo6bHo onncaH B iMTepaTtype, UMeloTCs MaTemMaTUyYeckne Bbikaagku u
npumepsbl. C nporpaMmmMori SPI MoxHO 03HakoMUTbCA No ccbinke http://drought.unl.edu/
MonitoringTools/DownloadableSPIProgram.aspx.

NcCcTOYHUKMN:

Modarres, R., 2007: Streamflow drought time series forecasting. Stochastic Environmental
Research and Risk Assessment, 21:223-233.

Telesca, L., M. Lovallo, |. Lopez-Moreno and S. Vicente-Serrano, 2012: Investigation of scaling
properties in monthly streamflow and Standardized Streamflow Index time series in the Ebro
basin (Spain). Physica A: Statistical Mechanics and its Applications, 391(4):1662-1678.
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HasBanue nHaekca: craHpapTM3MpoBaHHbIW MHAEKC YPOBHA Boabl (SWI)
npOCTOTa UCNnoJZib3oBaHuUA:

Mpoucxoxaenme: paspaboTtaH bxynsHom B UHANNCKOM UHCTUTYTe TexHonoruu, Muaua, B
KayecTBe MeToAa OLeHKM Aeduunta NUTaHUA NOA3EMHbIX BOA.

Xapal('repucrm(u: KaK nokKa3aTe/ib 3aCyXu, OCHOBaHHbI Ha rMMAPONOTrNYeCKNX AaHHbIX,
NCNONb3yET AaHHbIE NO CKBAaXMHaAM A1 N3y4eHus BO3,CI,€I7ICTBVIFI 3aCyXu Ha NNTaHne NoA3eMHbIX
BoA. BoamoxHa MHTEPNONALMNA PE3YyNbTAaTOB MEXAY pa3/IN4HbIMU TOYKAMN.

BxoaHbie napamMeTpbl: YPOBHU NOA3EMHbIX BOJ B CKBa>XMHax.

O6nactmn NPpUMEHEeHMA: ANA paVIOHOB C 4aCTbiIMN CE3OHHbLIMUN MEXEHHbLIMU CTOKAaMUN B
OCHOBHbIX p€Kax 1 BOAOTOKax.

Aocrouucrna: BO34€ENCTBME 3aCyXu Ha nNoA3eMHbl€ BOAbl ABNAETCA Ba>HENLLUNM KOMMNOHEHTOM
CE/1bCKOX0351IMCTBEHHOIO U MYHULMNMANbHOTO BOAOCHabXeHus.

Hepocratkm: Y4UTbIBAOTCA TOJ/IbKO NOA3EMHbIE BOAbl, @ UHTEPNONALUNA MEXAY TOHKaMUN MOXET
ObITb Hepenpe3EHTaTMBHOVI ONA permoHa Nan KaimMaTn4eckoro pexunma.

Ucrounuk: Bhuiyan, C., 2004: Various Drought Indices for Monitoring Drought Condition in Aravalli
Terrain of India. Proceedings of the XXth ISPRS Conference. International Society for
Photogrammetry and Remote Sensing, Istanbul, Turkey, http://www.isprs.org/proceedings/
XXXV/congress/comm?7/papers/243.pdf.

HasBaHMe nHAEKca: UHAEKC CTOKa B nepuopa 3acyxu (SDI)
npOCTOTa MUCNOoJib3O0BaHMUA:

Mpoucxoxpenne: paspaboraH HanbaHtncom n Llaknprucom ¢ Mcnonb3oBaHMemM MeToA010rnN
n pacyeToB SPI B ka4yecTBe OCHOBbI.

Xapal('repuc'rm(u: NCNonb3yoTCa MeCAYHbI€ 3HA4YE€HNA PEYHOIO CTOKa N METO bl
HOpPMUPOBaHUA, CBA3AaHHbIE C SP|, ANA BbiBEAEHUNA MHOEKCA 3aCyXN Ha OCHOBE lJaHHbIX O P€4HOM
CTOKe. I'IpM TOM, 4TO pe3y/ibTaThl BbIYMCJIEHUIN CXOXMU C Pe€3ynbrataMmn SP|, MoryT
paccMaTpnBaTbCA Kak B/1aXXHbl€, TaK U CyXmne nepnobl, a Takxke X MHTEHCUBHOCTb.

BxoaHbie napamerTpbi: MECAYHbIE 3HAYEHNA PEYHOIO CTOKa, a TakxXe nctopmnveckne
BPEMEHHbIE PAAbl, NON1y4YE€HHbIE NPU NOMOLWUN TMAPOMETPUYECKOTO NOCTa.

O6nacT NpUMEHEeHUN: NCMNOJIb3YeTCs A1 MOHUTOPUHTa 1 onpeaeneHns aBAeHU 3acyxm Ha
OCHOBE [JaHHbIX KOHKPETHOro rMAPOMETPMUYECKOro NOCTa, 4TO MOXET He Bceraa 6biTh
penpeseHTaTMBHbIM A5 6acceitHoB 60/bLUel NaoLLaan.

JocTonHcTBa: Nnporpamma LWMpPOKO AOCTYMHa U NpocCTa B MCNoJsib3oBaHUK. Jlonyckaetcs
Ha/n4Me HeJOCTalOWMX AaHHbIX, U YEM MPOAO/KMTEIbHEE PAAbI AaHHbIX MO PEYHOMY CTOKY,
TeM To4Hee pe3synbTaThl. Kak u B cnyyvae ¢ SPI, MoryT paccmaTpuBaTtbCs pasnnmyHble BPEMEHHbIe
MacLUuTabbl.

Hepocratkm: npn Hannvimm e JUHCTBEHHOIO BXOAHOIO NnapamMeTpa (pequﬁ CTOK) He
Y4YUTbIBAOTCA ynpaBaeH4YeCKne peweHmna, nh nepmnoabl OTCyTCTBMA CTOKA MOTYT MPUBECTU K
NCKa>XE€HNIO pe3y/ibTaToOB.

Pecypcbl: onvcaH B iMTepaType C npuBeJeHnemM maTeMaTu4eckmx Bbiknaaok. Kog SPI goctynen
no cceinke: http://drought.unl.edu/MonitoringTools/DownloadableSPIProgram.aspx.
[ns nonyyeHus 6onee nogpo6Hoit nHdopmaumm o SDI: http://drinc.ewra.net/.
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Ucrounmk: Nalbantis, I. and G. Tsakiris, 2008: Assessment of hydrological drought revisited.
Water Resources Management, 23(5):881-897.

Ha3sBanue nHpekca: MHAEKC 3anaca noBepXxHOCTHOM Bnaru (SWSI)
npocrora MUCNOoJib30OBaHMUA:

Mpoucxoxaenune: paspabotat LLlacdbepom n [lesmaHom B 1982 r. B Liensix HenocpeaCTBEHHOTO
YyCTPaHeHUs HEKOTOPbIX OFPaHUYEeHUI, BbiIABNEHHbIX B PDSI.

XapakTepucTukm: yuntbisaet paboty, npoaenaHHyto Nanmepom no PDSI, HO BktoYaeT n
AOMNONHUTENbHYI0 MHOPMaLMIO, B TOM HMC/1e AaHHble 0 BOA006eCne4eHHOCTN (AaHHble O
CHEeroHakon/jeHnu, TasHUM CHera n CToke, BOAOEMAx), paccinTbiBaeTcsa B MacluTabax 6accenta.
SWSI onpepenseT npnbansnTebHyo NOBTOPAEMOCTb C/1y4aes 3acyx: cnabbie — 26-50 %,
ymepeHHble — 14-26 % n cnnbHble — 2-14 %. Ha 3kcTpemManbHyto 3acy Xy NpuxoanTca MeHee

2 % cny4aes.

BxoaHbie napamMeTpbl: 3arfacbl BOAOEMa, pequiz’l CTOK, CHEXHbIN MOKPOB 1 OCajKun.

O6nactmn MPUMEHEHUA: NCNONb3YETCA A/11 BbIABNEHUA 3aCyLLUINBbIX yC}'IOBVII\/'I, CBA3aHHbIX C
rMapoorn4ecknmMm (,bJ'IyKTyaLI,VIFIMVI.

Aocrouucrna: Y4€T BOAHbIX peCcypCcoB 6acceiHa B No/IHOM 06beMe aaeT Xopouuee
npeacraBjieHne 06 06Lem rmaponorn4eCckoM COCToAHNM KOHKPETHOTO 6acceitHa nnun P€rmnoHa.

Hepocratkm: npn NAMEHEHNN NCTOYHUKOB AaHHbIX NN BKIIOYEHUN HOBbLIX AAdHHbBIX BO3SHUKAET
HEO6XO.CI,MMOCTb nepecyeTta BCero nHaekca 418 oTpa>xeHunA M3MEHEHUN BO BXOAHbIX AaHHbIX, 4TO
YCNOXHAET NOCTPOEHNE OAHOPOAHbIX BDEMEHHbBIX PAAOB. |-|OCKO}'Ibe pac4eTbl NO 6accerHam
MOTYT OT/1IN4aTbCA, 3TO 3aTPYAHAET CpaBHEHNE 6accenHOB nnn OAHOTUMNHbIX PETMOHOB.
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Pecypcbi: pacyeTbl U MOACHEHUA K METOA0/10TNU NPUBOAATCA B YKa3aHHbIX HUXE NCTOYHUKAX.
NCTOYHMKM:

Doesken, N.J. and D. Garen, 1991: Drought Monitoring in the Western United States using a Surface
Water Supply Index. Preprints, Seventh Conference on Applied Climatology, Salt Lake City, UT.
American Meteorology Society, 266-269.

Doesken, N.J., T.B. McKee and |. Kleist, 1991: Development of a Surface Water Supply Index for the
Western United States. Climatology Report 91-3, Colorado Climate Center, http://climate.colostate.
edu/pdfs/climo_rpt_91-3.pdf.

Shafer, B.A. and L.E. Dezman, 1982: Development of a Surface Water Supply Index (SWSI) to Assess the
Severity of Drought Conditions in Snowpack Runoff Areas. Proceedings of the Western Snow
Conference, Colorado State University, Fort Collins, CO, 164-175.

Ha3sBanue nHpekca: cBoaHbIN MHAEKC 3acywniusoctu (ADI)

Mpocrota ucnonbsosauns: CLIGTHE

MpoucxoxaeHnune: pesynstat paboTbl, NpoBeaeHHON KedHTaweM B KanndopHuiickom
rocynapcteeHHom yHusepcuteTte, CLLA, n lpakynom B YHusepcutete bepknn, wrart
Kanndophus, CLUA, 8 2003 .

Xapal('repucrm(u: MHOFOMeprII\/'I perI/IOHa}'IbeII\/'I MHAEKC 3aCyW/IMBOCTN, B KOTOPOM
paccMaTpmBatoTCa BCE BOAHbIE PECYPCbl B KOHTEKCTE MHOXECTBA BPEMEHHbIX MaclitaboB
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n BO3,CI,€I7ICTBI/II7I. Pa3pa60TaH ANnAa NCnosib3oBaHMA B pa3/IMdHbIX pErMoHax C O4HOTUTNMHbBIMU
KAINMaTU4e€CKNMU peEXNMaMU.

BxopaHble napaMeTpbl: 0OCajkun, 3BanoTpaHCInpaums, pe4yHon CTok, 3anac BOA0eMa,
BJlarocojep>xxaHue B NoYBe 1 3anac oAbl B cHere. BxoaHble napameTpbl MOTyT
MCNOJ/1b30BaTbCs TOJIbKO NPU HAaIMYUN COOTBETCTBYIOLLNX NEPEMEHHbBIX MO PErNOHY, AN
KoTOoporo paccuutbiBaetca ADI.

O6n1acT NPpUMEHEHMS: MOXET MPUMEHATLCA B KOHTEKCTE pa3/InYHbIX TUNOB
BO34eMNCTBUI 3acyxun. PaccmoTpeHne obuLero o6beMa BoAbl B YC/I0BUAX KAKOro-11m6o
K/IMMaTMYeCKOro pexunma no3poaseT Nony4nTb nyyllee NnpeacTaBjieHne o TOM, kakoe
KO/IM4eCTBO BOAHbIX pecypcoB 6yaeT AOCTYMHO.

AOCTOMHCTBa! Y4nUTbIBAtOTCA 3anacbl BOAbI, a TakXe B/1ara, noctynatouias 3a CHeT
OcCaaKoOB.

Hepocrarkm: He paccMaTpuBaloTca TeMnepaTypbl UK NOA3eMHbIe BOAbI, KOTOPbIE
y4uTbIBalOTCA B onucaHumn ADI.

Pecypcbl: NOSAICHEHNS K METOA0/10TMN N MaTeMaTUYeCKne BbIK/agKN MOXHO HalTh B
nuTepatype, cogepxallein npumepsl. [porpaMMHBbIli KOA A1 3TOrO MHAEKCa He HalaeH.

UcTouHmk: Keyantash, J.A. and J.A. Dracup, 2004: An aggregate drought index: assessing
drought severity based on fluctuations in the hydrologic cycle and surface water storage.
Water Resources Research, 40:W09304, doi:10.1029/2003WR002610, http://www.geo.
oregonstate.edu/classes/ecosys_info/readings/2003WR002610.pdf.

HasBaHMe nHAEKCca: cTaHAAPTU3UMPOBaHHbIA UHAEKC CHEFTOTassHUA
u poxaesbix ocagkos (SMRI)

Mpocrota ncnonb3oBauns: LI 78

MpoucxoxaeHune: paspaboTaH 414 y4eTa TBEpPAblX OCaAKOB U UX BK/aAa B CTOKM B BUAe
Tanoro cHera. Pa6oTta 6bina BoinosHeHa LLTtayanHrepom u ap. c anpobaumneii Ha
HeCKO/IbKUX LIBENL,apckmux 6acceriHax.

XapaKkTepMCTUMKM: NCNO0/b3ya MeToAbl, aHanormnyHble SPI, SMRI yuntoiBaeT Aepuumtol
[OXAEBbIX N CHEXHbIX 0CaKOB 1 COOTBETCTBYOLLEE BINAHME HA CTOK, BK/tOYan ocaku,
3a/epxunBaeMble B BUe cHera. Halle Bcero oH MCnonb3yerca kak gonosiHeHune K SPI.

BxopHble napaMeTpbl: JaHHble O PEYHOM CTOKe, CyTOYHbIX OCagKax U CyTOYHOM
Temnepatype. B HavanbHOM nccnegosaHnm SMRI ncnonb3oBanncb aHHbie C NPUBA3KON
K KOOPANHATHOM CeTKe.

O6nactm NMpUMEeHeHMUs: NpeaHa3Ha4€eH MaBHbIM o6pa30M ONAa pacCMOTpPEHUA
BO3,EI,EI7ICTBVII\/'I OocajKoB B TBEPAOM BUAE U BK1aa 3ap,ep>|<aHH017| Taknm o6pa30M Barun B
6y,qyu.|,l/|l‘7| CTOK, ﬂ,aHHbIVI MHOEKC UMEET OTHOLWLEHNE K MOHUTOPUHTY YCﬂOBMVI 3acyXxu.

DocTonncTBa: B pamkax MHAeKCa pacCMaTpMBaloTCA BCe BUAbI NOCTyN/eHni B 6acceiH ¢
y4yeToM BkJjlaja CHera u Apyrux BkaajoB B pe4yHoln cTok. bnarogapsa Hannyuio
BO3MOXHOCTW MCNONb30BaTb TeMMepaTypy 1 ocagku A8 MOAeMPOBaHMSA CHera
dakTMyeckme gaHHble O KOIMYECTBE CHera He TpebytoTcs.

Hepocrarkum: ncnonb3oBaHne JaHHbIX C MPUBA3KOM K KOOPAWHATHOWM CeTke, a Takxke TOT
dakT, 4TO MCnonb3yeMble JaHHble UMEIOTCA TONIbKO 3a Nepuog ¢ 1971 r., npeacTasnsiot
coboli clabyto CTOPOHY A5 U3YyHYEHUSA XapaKTEPUCTUK, OCHOBAHHbIX Ha TOYEYHbIX JaHHbIX
n 6onee AnNuTeNbHbIX Nepuopax HabnoaeHn. HencnonbzoBaHne hakTUHECKUX 3HAYEHUN
rny6OuHbI CHEXXHOIO MOKPOBa U COOTBETCTBYIOLLLErO BOAHOIO 3KBUBaJieHTa CHera CnocobHo
NPUBECTU K OLLIMOGKAM NMPU NPOrHO3UPOBaHUM CTOKaA.
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Pecypcbi: cnpaBoYHbIii MaTepuas No MeToAam U pacieTaM NPeACTaBAeH B COOTBETCTBYOLLEN
nuTepatype.

Ucrounmk: Staudinger, M., K. Stahl and J. Seibert, 2014: A drought index accounting for snow.
Water Resources Research, 50:7861-7872, doi:10.1002/2013WR015143.

HasBanue nHAaeKca: ycoBeplLIeHCTBOBaHHbIW BeretaumoHnbii uiaekc (EVI)
npOCTOTa ncnosib3oBaHusA:

Mpoucxoxxaenme: snepsble 6bi/1 NPeanokeH B paboTe Y3Te 1 rpynnbl CNeLuanncTos ns
bpasunun n Yuusepcuteta wtata Apusora, CLUA, kotopble paspaboTann MHCTPYMEHT Ha
OCHOBeE MCMOJ/b30BaHMA CekTpopaanomMeTpa A1 GopMUPOBaHUS N306PaxKeHNIN CO CpesHUM
pa3spewerHnem (MODIS) ans oueHKn BereTaLMOHHbIX YCI10BUIA.

XapakTepuCcTMKN: MOHUTOPUHT PacTUTEIbHOCTU CO CMYTHUKOBBIX N1aTHOPM C
NCNo/b30BaHNEM YCOBEPLLIEHCTBOBAHHOIO pagnoMeTpa o4eHb BbiCOKoro paspelueHuns (AVHRR)
AN pacyeTa HOPManN3oBaHHOrO PasHOCTHOrO BereTauMoHHoro nHaexkca (NDVI) naet Becbma
nosesHble pesynbrartel. Ana nagekca EVI npymeHaoTCA METOAbI, aHaI0TMYHbIE UCNOJb3yEMbIM
Aana NDVI, Ho ¢ BxoAHbIMW A@HHbIMU CMYTHUKOBbIX Ha6Mt0AeHNI, NPOU3BOAMUMbIX C MOMOLLbIO
MODIS. Nnpekcol EVI u NDVI paccuunTbiBatoTcs € ncnosb3oBaHmem naatgopmsl MODIS 1
aHaINM3NPYIOTCA Ha NpeAMeT CPaBHEHUA C pe3y/ibTaTaMu, NOJTly4aeMbIMM C UCNO/Ib30BaHNEM
nnatcdopm AVHRR. EVI 6onee BOCMIPUNMYUMNB K U3MEHEHUAM NPOEKTUBHOIO MOKPLITUSA, TUNY
MPOeKTUBHOIO NOKPLITUA U apXUTEKType, a Takxe (dU3MorHommnke pacteHnin. EVI moxeT 6biTb
YyBA3aH CO CTPECCOM U U3MEHEHUAMM, BbI3bIBaEMbIMU 3aCYLLIMBOCTbIO.

BxoaHble napamMeTpbl: JaHHble CMYTHUKOBbIX HabntoAeHN ¢ ucnonbsosaHmem MODIS.

O6nactmn MPUMEHEHUA: NCNONIb3YETCA A1 BbIABNEHUA 06)/C}'IOBJ'IeHHOFO 3acyx01‘/’| cTpecca B
Pa3nnNYHbIX }'IaH,CI,LLIanTaX. B ocHoBHOM CB#i3aH C pa3BUTNEM 3acyx, BO3A€VICTB)’IOLIJ,I/IX Ha
CeNbCKOe X035AMCTBO.

[ ocTOMHCTBA: BbICOKOE paspeLleHne N XOPOLLNIA NPOCTPAHCTBEHHbIN 0XBaT 418 060w
Tonorpadun.

Hepocratkm: CTpeccC paCcTUTE/IbHOIO NOKPOBAa MOXET BbI3biIBAaTbCA MHBIMU NPpNUYNHaAMN, MTOMUMO
3aCyxXun, N X TPYAHO pacno3HaTb C NCMOIb30OBAHNEM TOJIbKO MHAEKCA EVI. I'Iepmo,u, perncrtpaunmn
AaHHbIX CMYTHNKOBbIX Ha6)'IIO,CI,€Hl/Il7I A0CTAaTOYHO HENMPOAOJ/IKNTENIEH, MPU 3TOM KJIMMaTU4eCKne
nccnenoBaHna 3aTpyaHUTE/IbHbI.

Pecypcbi: MeTOA0/10r1A M pacHeTbl ONMCaHbl B COOTBETCTBYIOLLEN InTepaType, UMeloTCs Takxe
OHNaliH pecypcel Mo 3ToM npoaykumm http://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_
browse.php.

UcTtounumk: Huete, A., K. Didan, T. Miura, E.P. Rodriguez, X. Gao and L.G. Ferreira, 2002:
Overview of the radiometric and biophysical performance of the MODIS vegetation indices.
Remote Sensing of Environment, 83(1):195-213.

HasBanue nHaekca: MHAEKC ucnapuTenbHoro crpecca (ESI)

MpocToTa ucnonb3oBaHUNA:

MpoucxoxxaeHune: paspaboTaH rpynnon nog pykoBoacTBOM AHAEPCOHa, KoTopas

NCMo/b30Baa JaHHble AUCTaHLLMOHHOIO 30HANPOBaHMA A1 pacyeTa 3BanoTpaHcnmMpaunm no
Bcein Tepputopum CLLA. B rpynny Bxoanamn y4eHole ns MMHMCTepCTBa CeIbCKOro X0351MCTBa
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CLUA, YuunsepcuteTa wtata Anabama B XaHTCBMANE U YHMBepcuTeTa wTaTa Hebpacka
B J/INHKO/NIbHE.

Xapal('repucrm(u: co34aBasicA B Ka4eCTBe€ HOBOIo MHAEKCa 3aCyLl/1IMBOCTA, B KOTOPOM
3BanoTpaHcnNunpaunsa cpaBHMBaAETCA C noTeHuMaNbHOMN 3Ban0TpchnMpau,V|el7| Ha OCHOBE€ AaHHbIX
reoCctaunoHapHbIX CMYTHUKOB. npOBEﬂ,eHHblﬁ aHa/n3 roBopwuT 0 TOM, 4TO MHAEKC AaeT
P€3ynbratbl, aHa/10rN4YHbIE€ pE3Yy/ibTaTaM, NOJy4aeMbIM C UCMNOJIb3OBAHNEM MHOEKCOB Ha OCHOBE
AaHHbIX 06 ocagKkax 3a HENPOAO/IKNTE/IbHBIE MEPUOALI, OAHAKO MOXET UMETb ropa3ao 6onee
BbICOKO€ pa3pelueHne n He Tpe6yeT AaHHbIX 06 ocagKax.

BxoaHbie napameTpbli: JaHHbIE O I'IOTeHLI,I/Ia)'IbHOVI 3BanoTpaHcnnpaunn, nonyv4aemole nyTem
ANCTAaHUMOHHOIO 30HANPOBAaHUA.

O6nactmn NMPpUMEHEeHUnA: 0co6€eHHO nosieseH ANA BblABNEHNA U MOHUTOPWHIa 3aCyX C
MHOXeCTBEHHbIMU BO3,CI,€I7ICTBVIFIMVI.

A ocToMHCTBA: O4YeHb BbICOKOE pa3peLleHne C NPOCTPaHCTBEHHbBIM OXBAaTOM 10601
TeppuTOpUN.

Hepocratkm: 06/1a4HOCTb MOXET BHOCUTb MOMEXU U BAUATb Ha Pe3ynbrathbl. OTC)/TCTB)/IOT
AONUTENNbHbIE NEPUNOAbI Ha6}'IIO,CI,EHVII7I ANna KINMato10rm4eckmnx I/ICC)'IeLI,OBaHI/IVI.

Pecypcboi: pacyeTbl MHAEKCa onucaHbl B inTepatype, http://hrsl.arsusda.gov/drought/.

MUcTounuk: Anderson, M.C., C. Hain, B. Wardlow, A. Pimstein, |.R. Mecikalski and W.P. Kustas,
2011: Evaluation of drought indices based on thermal remote sensing of evapotranspiration over
the continental United States. Journal of Climate, 24(8):2025-2044.

HasBanme nHaeKkca: HOpMa/IM30BaHHbIA Pa3sHOCTHbIA BEreTallMOHHbIN
unaekc (NDVI)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxpenme: paspaboTaH B Tpyaax Tapnav u ap. n KoraHa ns HaumoHanbHoro
ynpaB/ieHns no nccnegosaHuio okeada n atMmocepsl (HYOA) B CLLA.

Xapal('repucrm(u: NCNonb3ytoTcsa rnobanbHble AaHHbl€ BETr€TaLLlMOHHOIO MHAEKCa, KOTOpPbIE
noAroTaBNnNBalOTCA NYTEM KapPTUPOBAHNA CYTOYHOTO U3JTyHEHUA C pa3peLleHneM 4 kM. ﬂ,l’lﬂ
pac4yeTa NDVI NCNoNb3yoTCa 3Ha4€HNA N3NyHeHUs, USMEPEHHbIE B BUANMOM U 61NXKHEM
VIHCI:)paKpaCHOM anana3soHax. l/I3Mep$|eTc9| 3€/1€HOCTb K UHTEHCUBHOCTb PAaCTUTE/IBHOIO
NoKpoOBa 3a CeMMﬂ,HeBHbIVI nepnoj B ka4ecrtee cnocoba YMEHbLUEHNA NOMEX OT O6f|a‘-IHOCTl/I,
MHAOEKC NO3BONIAET BbIABAATb CTPECC A4/19 PaCTUTEJIbHOCTWN, CBSA3aHHbIN C 3acyx017|.

BxoaHble napaMeTpbl: JaHHble CMYTHUKOBbIX HabaoaeHu ¢ ncnonb3osaHmem AVHRR HYOA.

O6nactmn NMPUMEHEHUA: NCNONb3YETCA A/11 BbIABNEHUA N MOHUTOPUHIA 3acCyX,
BO3,EI,€I7ICTB)/lOLLI.VIX Ha Ce/ibCKOe X038MCTBO.

[AocTonHCTBA: MHAEKC HOBOMO TUMa C TOYKKN 3PEHUSA NCNOJIb30BAHNA CMYTHUKOBbIX AaHHbIX AN5
MOHWUTOPUHIa COCTOAHUA PACTUTE/IbHOCTW B CBA3W C 3NU304aMn 3acyIMBoCTU. O4YeHb BbiICOKOE
pa3pelueHme n 601bLION NPOCTPAHCTBEHHbIN OXBaT.

Hepocratku: o153 NDVI ocobyto BaxxHOCTb uMeeT 06paboTka AaHHbIX, a A1 3TOro 3Tana
Heo6x0ANMO Hann4me HagexHon cnctemol. OTCYTCTBYIOT MCTOPUYECKNE CNYTHUKOBbIE AaHHbIe
3a NPOAO/IKUTE/IbHbIE NEPUOADI.

Pecypcbi: B inTepaType onncaHbl METOA0/10MNA 1 pacyeTsl. [TporpammHble cpeactea Ans NDVI
npeacTaBneHbl oHNanH http://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_browse.php.
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NCTOYHMKM:

Kogan, F.N., 1995: Droughts of the late 1980s in the United States as derived from NOAA polar-
orbiting satellite data. Bulletin of the American Meteorology Society, 76(5):655-668.

Tarpley, ].D., S.R. Schneider and R.L. Money, 1984: Global vegetation indices from the NOAA-7
meteorological satellite. Journal of Climate and Applied Meteorology, 23:491-494.

HasBaHme nHaekca: vHAEKC TeMnepaTypHbix ycnosun (TCI)

MpocroTa ucnosib3oBanusa:

Mpoucxoxxpaenme: pa3suTbl Ha OCHOBE paboThl, NpoaenaHHol Koranom B HYOA, CLLA.
XapakTepMCTMKM: 33 CHET TOrO, 4TO MCMOAb3YoTCA Tennosblie kaHanbl AVHRR, TCI
npuMeHseTca Ans onpeaeneHms cTpecca pacTUTE/IbHOCTK, BbI3BAHHOMO TeMnepaTypoi n
N36bITKOM BIAXXHOCTU. YC/10BMSA OLLEHMBAIOTCA OTHOCUTE/IbHO MaKCUMaibHOM M MUHUMaIbHOM
TemnepaTyp U MOANPULMPYIOTCA A5 OTPaXKeHNs pasiNyHbIX peakL i pacTUTeIbHOCTU Ha
Temnepartypy.

Bxoanble napameTpbl: JaHHble CMYTHUKOBbLIX HabatoAeHUN ¢ ncnonb3osaHmem AVHRR.
O6nacTv npuMeHeHus: ncnosb3yeTtca coemectHo ¢ NDVI v nngekcom BeretaLMOHHbIX
ycnosuit (VCI) Ans oueHkn 3acyLLIMBOCTN pacTeHnii B CUTyaLnsx, Koraa
CeNbCKOXO035ANCTBEHHbIE NOCNeACTBMSA ABNAIOTCA OCHOBHOW Npo6iemoin.

[ oCcTOMHCTBA: BbICOKOE pa3peLleHne N XOPOoLLNI MPOCTPAHCTBEHHbIN OXBaT.

Hepocratkm: cylecTByeT BepOATHOCTb MOMeX OT 06/1a4HOCTUW; HEMNPOAO/KUTENbHBIN NEpPUOS,
HabaoaeHUN.

Pecypcbi: MeTOA0/10r1A M pacHeTbl ONUCaHbl B InTepaType, nmetotcsa pecypcbl B IHTepHeTe no
3Ton npoaykuum, http://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_browse.php.

Ucrounmk: Kogan, F.N., 1995: Application of vegetation index and brightness temperature for
drought detection. Advances in Space Research, 15(11):91-100.

HasBanue nHpaekca: MHAEKC BeretaumoHHbix ycnosun (VCI)

MpocroTa ucnosb3oBaHUNA:

MpoucxoxxpeHune: paspabotaH B pesynstate paboTsl, npogenaHHol KoraHom 8 HYOA, CLUA.
XapakTepMCcTMKM: 33 CHeT TOrO, 4TO MCMOb3YIOTCA Tennosblie Anana3oHsl AVHRR, VCI
NPUMeHSeTCs A1 BbISB/IEHWS YC/IOBUIA 3aCyLLIMBOCTU U ONpeaeNeHNs NX BOSHUKHOBEHUS,
0Co6eHHO B palioHax, rae aNn3o4bl 3aCyLUIMBOCTM HOCAT N0KA/IN30BAHHBIA U HEYETKO
Bblpa)keHHbI xapakTep. [naBHbIM 06pa3om xapakTepu3syeT BO3AeNCTBME 3aCy XM Ha
pacTUTeIbHOCTb, MOXET AaBaTb MH(OPMaLMIO O Havase, NPOAOSIKUTEbHOCTU 1
WHTEHCUBHOCTU 3aCyxn NyTem (pUKCaLMU U3IMEHEHUI B PaCTUTENIbHOCTU U UX CPaBHEHUS C
NCTOPUYECKUMU 3HAYEHUAMMU.

BxoaHble napaMeTpbl: JaHHble CMYTHUKOBbLIX HaboAeHnl ¢ ncnonb3osaHmem AVHRR.

O6nacTn npumeHeHus: ncnosnbsyerca coemectHo ¢ NDVI n TCl ang oueHkn cocTosHMS
pacTUTENIbHOCTM B YCNOBUSAX 3aCy XN, BIUAIOLLMX Ha Ce/IbCKOe XO3AMCTBO.

[JocTOMHCTBA: BbICOKOE pa3peLleHne N XOPOoLLNI MPOCTPAHCTBEHHbIN OXBaT.
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Hepocratkm: cyuecTByeT BepOATHOCTb MOMeX OT 06/1a4HOCTUW; HEMPOAO/KUTENbHBIN NepUos,
HabaoaeHUN.

Pecypcbi: MeTO4010MNA M pacHeTbl ONUCaHbl B INTepaType, UMeTCs pecypchl B MIHTepHeTe no
3Ton npoaykumu, http://www.star.nesdis.noaa.gov/smcd/emb/vci/VH/vh_browse.php.

NCTOYHUMKM:

Kogan, F.N., 1995: Application of vegetation index and brightness temperature for drought
detection. Advances in Space Research, 15(11):91-100.

Liu, W.T. and F.N. Kogan, 1996: Monitoring regional drought using the Vegetation Condition
Index. International Journal of Remote Sensing, 17(14):2761-2782.

HasBanue HAeKca: MHAEKC pearMpoBaHUA PacTUTE/IbLHOCTU Ha 3aCyXy
(VegDRI)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxpennme: paspaboTaH rpynnoit y4eHoix 3 HUCI3, LleHTpa Hay4YHbIX nccneaoBaHuni
1 HabnoaeHN 3a NpupoaHbIMK pecypcamum 3emnun, feonornyeckas cnyx6a CLUA, n LleHTpa
nonesbix nccnegosaHunin Bo Pnarctadde, leonornyeckas cayxba CLUA.

Xapal('repucrm(u: pa3pa60TaH KakK MHAEKC 3aCyLl/IMBOCTH, I'Ipe,Cl,Ha3Ha‘-IeHHbII7I ansa
MOHUTOPUHra CTpecCa pacTUTEIbHOCTHN, Bbl3bIBAEMOTO 3acyx017|, C McnoJib3oBaHMeM CcoHeTaHNA
AaHHbIX ANCTAHULMOHHOIO 30HANPOBAHUA, KTUMAaTUYECKNX n0Ka3aTene|71, a TaKxXe ,ﬂperVl
6VIOC|:)I/I3VI'~leCKOl7I I/IH(:l:)OpMaLl,l/IVI N AaHHbIX O 3€éMN1ENOJ/Ib30BaHUN.

Bxoanbie napamerpsi: SPI, PDSI, npoueHTHas rogosas ce30HHas 3e/1€HOCTb, Ha4ano
Ce30HHOM aHOMannmM, NOYBEHHO-PACTUTESIbHbIN NOKPOB, AOCTYMHAA BIarOEMKOCTb NO4BbI,
opollaemMoe 3emneaenme U onpeaeneHHble 3Kko10rM4eckne permoHsbl. Nockonbky HekoTopble 13
BXOHbIX NapameTPoB NpeAcTaBasfoT cO60M paccYNTbIBaEMble NepemMeHHble, TpebyoTcs
[OMOJIHUTE/IbHbIE BXOAHbIE NapaMeTpbl.

O6nactmn MPUMEHEHUA: NCMNOJIb3YETCA INTaBHbIM o6pa30M B Ka4eCTB€ NnokKa3aTens
3acywnunBoCTun AnA Ce/IbCKOX035IMCTBEHHbIX I'Ipl/lMeHeHVIVI.

Aoc‘rouucrna: I/IHHOBaLl,VIOHHbIl71 KOMMIEKCHBIN MeToA C NCNOo/1b30BaHNEM KaK Ha3€MHbIX
AaHHbIX N AdHHBIX ANCTAHLMWOHHOIO 30HANPOBAHUA, TaK N TEXHOTOTUYECKNX Ll,OCTVI)KeHI/IVI B
obnactun F)'I)/6VIHHOFO aHann3a gaHHbIX.

Hepocratkm: nepuvoj Ha6ﬂFO£l,eHI/IVI HENPOAO/IKNTENEH, MOCKO/IbKY NCMO/Ib3YIOTCA AdHHbIE
ANCTAaHUMOHHOIO 30HANPOBAaHUA. HEI'IpI/IFO,CI,eH BHE C€30Ha 1un B nepnoabl HE3HAYNUTENBHOIO

poCTa pacTeHWn AN ero oTCYTCTBUS.

Pecypcbi: c ucnonb3yeMbiM1 METOAAMUN Y ONMCAHNEM PacHETOB MOXHO 03HaKOMUTLCA B
NCTOYHMKE, NpuBeaeHHOM Huxke. CMm. Takxke http://vegdri.unl.eduy/.

UcTounmk: Brown, |.F.,, B.D. Wardlow, T. Tadesse, M.]. Hayes and B.C. Reed, 2008: The
Vegetation Drought Response Index (VegDRI): a new integrated approach for monitoring
drought stress in vegetation. G/Science & Remote Sensing, 45:16-46.

HasBanue nHaekca: MuHAeKC cocTossHuA pactutenbHoctu (VHI)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxxaenme: pesynbtat paboTtbl, nposegeHHolr Koranom B HYOA, CLUA.
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XapakTepucTUKM: 0Ha U3 NePBbIX NONbITOK MOHUTOPUHIA U BbiSABIEHNA BO3AEACTBUI Ha
CeNbCKOE XO3ANCTBO, CBA3AHHbIX C 3aCYLL/IMBOCTLIO, C UCNOJIb30BAHNEM JaHHbIX
ANCTaHUMOHHOrO 30HANpoBaHusa. [laHHble AVHRR, nonyvyaemblie B BUAUMOM, MHMPaKpPacHOM U
6/11xHeM nHdppakpacHOM AnanasoHax, UCMo/b3yoTCA A4 BbIABIEHUS U KnaccndukaLmm
cTpecca pacTeHui, Bbi3bIBAEMOr0 3aCyX0iA.

BxoaHble napaMeTpbl: CNYTHUKOBbIE AaHHbIE, MONyYaemble ¢ nomoLlbio AVHRR.

O6nacT NnpUMEHEHMUS: UCTO/b3YeTCA A9 BbIBIEHNS U MOHUTOPUHTA 3aCyLLIMBOCTH,
BAMAIOLLEN Ha CeNbCKOE XO351MCTBO BO BCEM MUpE.

AOCTOMHCTBa: OXBaT Mo BCEMY 3€MHOMY LLapy C BbICOKMM pa3peLlleHnem.
Hepocratkm: Hel'lpO,Cl,OI'I)KI/ITe)'IbeIVI nepunoa perncrpaunm CnyTHMKOBbIX AaHHbIX.

Pecypcbi: pacyeTbl U KOHKPETHbIe MPUMepPbl UCCIeA0BaHN NPUBOAATCSA B COOTBETCTBYIOLLEN
nutepatype. C kaptamu VHI MoxxHO o3HakomuTbCa B MIHTepHeTe no ccbiike: http://www.star.nesdis.
noaa.gov/smcd/emb/vci/VH/vh_browse.php.

NCTOYHMKM:

Kogan, F.N., 1990: Remote sensing of weather impacts on vegetation in non-homogeneous
areas. International Journal of Remote Sensing, 11:1405-1419.

Kogan, F.N., 1997: Global drought watch from space. Bulletin of the American Meteorological Society,
78:621-636.

Kogan, F.N., 2001: Operational space technology for global vegetation assessments. Bulletin of the
American Meteorological Society, 82(9):1949-1964.

HasBanue nHaekca: MHAeKC yaoBJ/ieTBoOpeHus notpe6nocru B soae (WRSI)
nreonpocrpaHcreeHnbin WRSI

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxaenme: paspaboTaH [Npoa0BO/IbCTBEHHOM M C&/TbCKOXO3ANCTBEHHOMN OpraHun3aunen
O6beanHeHHbIx Haumnii 418 MOHUTOPUHTA Y U3Yy4eHNA NPOAYKTUBHOCTM Ce/TbCKOXO3ANCTBEHHbIX
KYNbTYp B palioHax Mupa, NoaBep>xkeHHbIx ronoay. [lononHutenbHasa pa6oTa 6bi1a nposeeHa B
pamkax CeTn cucteM paHHero npeaynpexaeHms 06 onacHOCTM rosoaa.

XapakTepuCcTUKM: NCNO/b3yeTC AN MOHUTOPUHIA yPOXANHOCTU Ce/IbCKOXO35MCTBEHHbIX
KyNbTYp BO BpeMS BereTaLMOHHOIo nepnoja 1 Ha OCHOBe MHOpMaL MM O AOCTYNMHOM ANA
KynbTyp ob6bemMe Bnaru. Ota BeNM4nHa npeacTaBaseT coboi oTHoweHne pakTUuYeckon n
noTeHLUMaNbHOW 3BanoTpaHcnupaunn. Takme oTHOLLIEHNS cneunduyHbl AN KOHKPETHBIX
KYNbTYpP W Y4UTbIBAOT 0COB6EHHOCTU Pa3BUTUA Ky/IbTYP U U3BECTHBIE CBSI3U MeXAy
YPOXaNHOCTbIO U Bbl3BaHHbIM 3aCy X0l CTPECCOM.

BxoaHbie napamerTpbi: MOAE/IN Pa3BUTUSA CENbCKOX035IMCTBEHHbIX KYNbTYyp, KOaquJMLI,MeHTbI
CE/1IbCKOX035IMCTBEHHbIX KyNnbTyp U AaHHbl€ CMTYTHNKOBbIX Ha6}'IIO,CI,EHVII7I.

O6nactmn NMPUMEHEHUA: NCNONb3YETCA A9 MOHUTOPUHIa NpoLecca pa3BnUtna n ctpecca
KYNbTyp, CBA3aHHbIX C CE€/TIbCKUM X035INCTBOM.

[ oCcTOMHCTBA: BbICOKOE paspeLleHne N XOPOLLNIA NPOCTPAHCTBEHHbIN 0XBaT 418 060w
Tonorpadun.

HepocraTkm: ctpecc, 06yc/10B/IEHHbIN APYrMMU hakTopamu, Hexxenn JOCTYNHOCTb BOAbI,
MOXeT BANATb Ha pe3ynbraThl. OLLeHKN KONn4ecTBa 0CaAKoB, MOyYeHHble N0 AaHHbIM
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CNYTHUKOBbIX Ha6ﬂl0,£l,eHI/IVl, MMEIOT ONnpeaesIEHHY0 NOrpeHOCTb, 4TO B/INAET Ha pe3y/ibTaThl
NMPUMEHAEMbIX Mo,u,eneﬁ Ce/IbCKOX035IMCTBEHHbIX KynbTyp 1" 6anaHc 3BanoTpaHcnnpaunn.

Pecypcbi:
http://chg.geog.ucsb.edu/tools/geowrsi/index.html
http://iridl.Ideo.columbia.edu/documentation/usgs/adds/wrsi/WRSI_readme.pdf

Ucrounmk: Verdin, J. and R. Klaver, 2002: Grid-cell-based crop water accounting for the famine
early warning system. Hydrological Processes, 16(8):1617-1630.

Ha3BaHnue nHpekca: HOpMaiM3OBaHHbIN Pa3HOCTHbIN BoaHbIN nnaexkc (NDWI)
M MUHAEKC BJ/IaXXHOCTU NoBepxHocTu 3emam (LSWI)

npocrora UCNnoJZib3oBaHuUA:

MpoucxoxxpaeHne: paspaboraH B Tpyaax [ao B cepegnne 1990-x rr. B IHCTUTYTe KOCMUYECKMX
nccneposaHnin um. fogaapaa npy HaunoHanbHOM ynpasieHUM No a3poHaBTUKE U
nccneposaHmio kocmuyveckoro npoctpaHctea (HACA) s CLUA.

XapakTepucTukmn: MeToA010r1Ma ovyeHb 61mn3ka k NDVI, Ho ncnonb3syetcsa 61vxHNUN
WH(pakpacHbIli KaHan 418 MOHUTOPUHIa COAEPXKaHWNA BOAbI B paCTUTEIbHOM MOKPOBE.
MN3meHeHna B NPOEKTUBHOM MOKPLITUWN PACTUTENIbHOCTU UCNO/b3YIOTCA ANS BblABAEHUS
nepuoaoB cTpecca, Bbi3BaHHOMO 3aCyXOM.

BxoaHble napamMeTpbl: CMyTHUKOBas MH(OPMaLNs B Pa3/IiHbIX KaHaiax 6MKHEro
MHpPakpacHoOro nanasoHa.

O6nactmn MPUMEHEHUA: NCNONBb3YETCA A1 MOHUTOPUHIA 3aCyXH, BJ'IMFHOLLI,eVI Ha CebCKoe
XO3HVICTBO, B Ka4eCTBE ME€TOa BbIAAB/IEHNA CTPECCA.

[ ocTOMHCTBA: BbICOKOE paspeLleHne N XOPOLLNIA NPOCTPAHCTBEHHbIN 0XBaT 418 060w
Tonorpacdun. Otnnyaetca ot NDVI, nockonibky B 3TUX MHAEKCax paccMaTpUBaloTCs pasHble
CUTHaNbI.

Hepocratkm: ctpecc 418 pacTUTeIbHOIO NOKPOBA MOXET Bbi3blBATLCA HE TOIbKO 3aCyXOM, HO U
APYTMMU BO3AENCTBUAMM, U UX TPYAHO pacno3HaTb, ncnonbsya tonbko NDWI. Mepuoga, 3a
KOTOPbIA UMEIOTCA PAAbl CMYTHUKOBBIX AaHHbIX, HEMNPOAO/IKUTENEH, NPU 3TOM KMMaTU4eckme
NCCNefoBaHNA 3aTPYAHUTEIbHbI.

Pecypcoi: MeTO0M10MNA ONKCaHa B iMTepaType, paBHO Kak U UCMOb3yeMble pacyeTbl Ha
ocHoBe aHHbix MODIS, http://www.eomf.ou.edu/modis/visualization/.

NCcTOYHUKM:

Chandrasekar, K., M.V.R. Sesha Sai, P.S. Roy and R.S. Dwevedi, 2010: Land Surface Water index

(LSW1) response to rainfall and NDVI using the MODIS vegetation index product. International

Journal of Remote Sensing, 31:3987-4005.

Gao, B.C., 1996: NDWI—a Normalized Difference Water Index for remote sensing of vegetation

liquid water from space. Remote Sensing of Environment, 58(3):257-266.

Mpumeuanmne: koHuenuma n pacdetsl NDWI n nHaexca BnaxxHOCTU NOBEPXHOCTU 3€MJIN
(LSWI) BecbMa cxoxu.
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Ha3zBaHue MHAEKCa: I'IO'-IBEHHin;I YTO‘IHEHHbIﬁ Bere'rau,uounblﬁ MHAEKC
(SAVI)

Mpocrota ucnonbsosanunsn: L7

MpoucxoxxpeHune: paspaboraH ¥Yste B YHusepcutete wrata ApusoHa, CLUA, B koHue 1980-x rr.
KoHuenuwus 3aknto4anacb B Nosy4yeHnn rmobanbHOM MOAeNN 4711 MOHUTOPUHTa NOYBbI U
pacTUTeNIbHOCTMN NO AaHHbLIM ANCTAHLMOHHOIO 30HANPOBAHUS.

XapakTtepuctukm: SAVI aHanornyed NDVI — cnekTpasnbHble MHAEKCb MOTYT KannbpoBsaTbCs
TakMM o6pa3om, 4To BapuaLmm napaMeTpoBs NOYBbl HOPMUPYIOTCA U HE BAUAIOT Ha N3MEPEeHNs
NPOEKTUBHOro pacTUTE/IbHOro NOKpoBa. Takasa AopaboTka NDVI uenecoobpasHa, NOCKONbKY B
SAVI yunTbiBaloTCA BapmaLnmn NOYBEHHbIX NapaMeTpos.

BxoaHbie napamerTpbli: jaHHbI€ ANCTAHULMOHHOIO 30HANPOBAHUA, KOTOPbIE CPAaBHUBAKOTCA C
M3BECTHbIMU NOBEPXHOCTHbIMU AMNarpaMMamMun Ans pa3/indHbiX BUAOB PaCTUTENIbHOCTU.

O6nactmn MPUMEHEHUA: NpuUroaeH An4 MOHUTOPUHIa No4B N PaCTUTEIbHOCTW.

Aocrouucrna: AaHHbI€ BbICOKOIo pa3peLweHns n BbICOKOW NAOTHOCTN, OTHOCALLMNECA K AaHHbIM
ANCTAaHUMOHHOIO 30HANPOBAaHNA, NO3BONAIOT MNOYYNTb O4E€HDb XOpOLIJI/IVI I'IpOCTpaHCTBeHHbIVI
OXxBar.

Hepocratkm: pac4eTbl C/TOXKHbI, Kak 1 MOyHYE€HNE AaHHbIX A1 NCNOJ/Ib30BaHNA B ONEPAaTUBHOM
pexunme. Hel'lpOLI,OJ'I)KVITe}'IbHOCTb nepunoaa, 3a KOTOprVI MMEIOTCA pAAbl CNYTHUKOBBLIX AAaHHbIX,
MOXET 3aTPyAHATb KAMMaTUYeCKM aHanms.

Pecypcbi: METO0/10TUS U CBSA3aHHbIE C Hel pacyeTbl NOAPOGHO Pa3bsACHSOTCS B
COOTBETCTBYIOLLEN NnTepaType.

Ucrounmk: Huete, A.R., 1988: A Soil-adjusted Vegetation Index (SAVI). Remote Sensing of
Environment, 25(3):295-309.

7.5 KomnnekcHbie WiM MoaeJibHble

HasBaHue nnaekca: KOMGMHMPOBaHHbBIN NOKa3aTe/ib 3acywnusoctu (CDI)
npOCTOTa UCNnoJZib3oBaHuUA:

Mpoucxoxpenne: paspaboran Cenynbkpe-KaHTto n ap. B EBponeickoin o6cepsatopmm no
N3y4€eHMIO 3aCy X1 B Ka4ecTBe MHAEKCa 3acyLwiMBocTu ana Esponsl, B kotopom SPI, SMA n gons
norioLeHHom puTocMHTEeTUYECKM akTMBHOM paanauun (FAPAR) cBeseHbl B eAnHbIN NOKa3aTe b
3acyx, B/IAIOLMX Ha CE/IbCKOE XO3ANCTBO.

XapakTepucTUKM: NpeaycMaTpmUBaloTCa TPU yPOBHSA NpeaynpexaeHnin (CMrHan BHUMaHus,
npeaynpexaeHue 1 onosellieHne 06 onacHOCTU) nyTem o6beanHeHMs Tpex nokasarenen
3acywnmBocTu: SPI, NnoYBEHHON BAAry 1 AaHHbIX O PaCTUTEIbHOCTU, MONYYaeMbIX NyTeM
ANCTaHLMOHHOIO 30HAMpPoBaHnA. CUrHan BHMMaHUA CBUAETENbCTBYET O HeAO0CTaTKe OCaKoB,
ypOBeHb NpeaynpexaeHns 4ocTuraeTcs, Koraa HeoCTatok ocafKoB MPUBOANT K HeAOCTaTKy
NMOYBEHHOW BNaru, a onoseLLeHns 06 oNacHOCTU BbiMyckatoTcA, koraa aeduumT ocagkos
NMOYBEHHOW BNarn Bbl3blBaeT BO34ENCTBUSA HAa PacTUTENIbHOCTb.

Bxoanbie napametpbi: SPI, BbluMCAAeMbI Ha OCHOBE JaHHbIX 06 0CajKax, Mosy4aeMbix CO
CTaHUu no Bcen EBpone; B AaHHOM Cniy4ae ncnosib3yertca TpexmecayHbiii SPl. laHHbie 0
MoYBeHHOW BAare Nosy4atoT c ncnosibsosaHnem mogenu LISFLOOD, a napametp fAPAR
npepocrasnserca EBponenckum KOCMUYECKUM areHTCTBOM.
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O6nactmn MPUMEHEHUA: NCMOJIb3YETCA KaK NMoKa3aTe/ib 3aCyX, UMEKLWNX NOCNeACTBUA ANA
CeNbCKOro X035ancTBa.

Aoc‘rouucrna: XOpOLIJI/IVI I'IpOCTpaHCTBeHHbIl‘/’I OXBaT M BbICOKOE pa3pelueHne 6narop,apﬂ
COY€TaHUIO AaHHbBIX ANCTAHUWOHHOIO 30HANPOBAHNA N HA3€MHbIX AAHHbIX.

HepocTaTKK: NCNonb3oBaHne eAMHCTBEHHOM BeMYUHbI SPI MOXeT He 6bITb ONTUMabHbIM A/15
BCEX CUTYaLMIA N He ABNSAETCA penpe3eHTaTUBHbLIM /19 YC/I0BUIA, KOTOPblE MOTYT NEPeXoAnTb 13
ce3oHa B ce30H. C TpyAOM noaAaeTcs BOCNPOU3BEAEHMIO U HA CErOAHALLIHWUIA AeHb He ToAeH ANd
ncnonb3oBaHma 3a npeaenamu EBponbl.

Pecypcbi: pasmellieH n nogaepxusaetcs B EBponeiickoit o6cepsatopum no U3y4eHuto 3acyxu B
paMkax O6beANHEHHOro nccnefoBaTeNbCkoro LeHTpa EBponeickoi kommceuu: http://edo.jrc.
ec.europa.eu/edov2/php/index.php?id=1000.

UcrouHmk: Sepulcre-Canto, G., S. Horion, A. Singleton, H. Carrao and J. Vogt, 2012:
Development of a Combined Drought Indicator to detect agricultural drought in Europe. Natural
Hazards and Earth Systems Sciences, 12:3519-3531.

HasBaHue nnaekca: cucrema rno6asibHOro KOMNJIEKCHOro MOHUTOPUHra
M nporHosuposaHus sacyxu (GIDMaPS)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxaenune: paspabotaH B Tpyaax Xao u ap. B YHusepcuteTe witata KaandopHus B
NpsunHe, CLLA, B ka4ecTBe cMCTEMbI /191 MOHUTOPWHIA U NPOrHO3MPOBaHNA 3aCy X1 NO BCEMY

MUpy.

XapakTepucTnkm: obecneymsaet MHOPMaLIMIO, KacatoLLyoCs 3aCy Xy, NPMMeHUTeNbHO K SPI,
NO4YBEHHOW BNare 1 MHOroMepHoOMY CTaHAapTU30BaHHOMY uHAeKCY 3acyxu (MSDI). GIDMaPS
TakXe MCNosb3yeT CNYTHUKOBbIE AaHHble B COMETaHNMN CO CPeACTBAMUN YCBOEHUSA AaHHbIX.
Pe3synbTat npeacTaBnseTca Ha KOOPAMHATHOM CETKE B peXXnme BpeMeHu, 611M3KoM K peasibHoMY,
n coyetaeT B ce6€ MOHUTOPUHI U NPOrHO3MPOBAHME Kak CNoCo6 OTCAEXMBaHNSA, OLLEHKN U
npeaBnAeHNs 3acyx C MHOrONJ1aHOBLIMY NOCNEACTBUAMM.

BxoaHble napameTpbl: NCNONb3yeTCs aiTOPUTM, B KOTOPOM JAaHHble AUCTaHLMOHHOIO
30HANPOBAHMSA COYETAIOTCSA C UHAEKCOM 106aNbHOM CUCTEMbI YCBOEHUS aHHbIX O Cylue
(GLDAS) c uenbto nonyyYeHuns 3Ha4eHNIA ANA TpexX NHAEKCOB 3aCyLLIMBOCTM, @ TakxKe CE30HHbIX
NPOrHO30B.

O6nacT NnpUMEeHEHMUNA: NCMNOJIb3YeTCs A1 MOHUTOPUHIa M NPOTrHO3MPOBaHUA NyTeM
nony4veHus sHavyeHuii ansa SPI, MSDI 1 ctaHaapTM30BaHHOrO MHAEKCA NOYBEHHOM Bharn. Moxet
NPUMEHATLCA AN15 CeIbCKOro X035AMCTBa N APYrUX CEKTOPOB.

Aocrouucrna: AaHHbl€ Ha KOOp,CI,MHaTHOVI ceTke u rnobanbHble AaHHble obecne4ynsaroT
xopotuee 0To6pa>|<eH|/|e BCEX pal7|0HOB. Hann4yue wkan yBAaXXHEHNA U 3aCyLLZIMBOCTU NO3BONAET
ncnonb3oBatb GIDMaPS 419 MOHUTOPWUHIA HE TOJIbKO 3acCyX. OHa onTMasnbHO noaxoanT ansa
TeppVITOpVIVI, HeAO0CTaTO4YHO OXBA4Y€HHbIX MPU3EMHbBIMU Ha6ﬂl0,£l,eHI/I$IMI/I C AO/ITOBPEMEHHBIMU
paaaMn AaHHbIX. ﬂ,OCTaTO'-IHO npocTa B NPUMEHEHNN, MOCKOJIbKY MOXET PpaCCHNTbIBATbCA 6e3
BXOAHbIX AaHHbIX no/sib3oBaTtenen.

Hepocratkm: pa3Mep CETKN MOXET HE OTPa>kaTb OANHAKOBO BCE TEPPUTOPUN N KTNMATUHECKNE
PeXnMbl. BPEMeHHbIe pAAbl AaHHbBIX, 6epyL|.|,V|e Ha4vano B 1980 r., CJINLLKOM HENPOAOJ/IKNTE/IbHbI
C TOYKN 3PpE€HNA KTNUMATUHECKUX HpVIMeHeHI/IVI. ﬂ,l’lﬂ MO,CI,VICbVIKaLI,I/IVI MNMHAEKCa HeO6XO,EI,I/IMO
nony4vyeHune Koga N BXOAHbIX MapaMeTpPOB.

Pecypcbi: B inTepaType nmMetoTcsa NnogpobHble NOSCHEHMS N0 NPOLECCY BbIYUCIEHUS, U
LUMPOKO AOCTYMHbI OHNIaMHOBbLIE pecypchl U kapTsl http://drought.eng.uci.edu/.
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UcTounmk: Hao, Z., A. AghaKouchak, N. Nakhjiri and A. Farahmand, 2014: Global integrated
drought monitoring and prediction system. Scientific Data, 1:1-10.

HasBanue nHpekca: rno6anbHas cucTtema ycBOeHUs AaHHbIx o cywe (GLDAS)
npocrora UcnoJib3oBaHuna:

MpoucxoxpaeHune: paboTta NpoBoAMIack NOA PYKOBOACTBOM Poaenns c yHacTUeM yHeHbIx U3
HACA n HYOA B CLLA.

Xapal('repuc'rm(u: NCMOJIb3yeTCA CUCTEMA NPU3EMHbBIX AdaHHbBIX N AdHHbBIX ANCTAHLMOHHOTO
30HANPOBAaHUA Hapsaay C MOAENAMU MOBEPXHOCTU CYLLUN N METOAAMUN YCBOEHUA AaHHbIX ANA
nony4eHna AaHHbIX fo]4} YCNOBUAX Ha CyLUeE. Pe3y1'IbTaTbI BbIYMC/IEHWNI BKKOYALOT XapaKTeEPUCTUKHN
B/1a>XHOCTU NO4YBbI, KOTOPbIE ABIAIOTCA XOPOLUMM NMOKa3aTes1IeM 3aCyLL/IMBOCTN.

Bxoanbie napamMmerpbi: MOAE/IN NOBEPXHOCTU CYLLUN, Ha3EMHbIE METEOPO/IOTNYECKNE
Ha6}'IIO,£I,eHVI$|, K)'IaCCMCbI/IKaLI,I/IVI pacTUTENbHOCTUN N CNMYTHUKOBbLIE AAaHHbIE.

O6nactm NMPUMEHEHMA: NPpUroaeH A8 NepCcneKTMBHbIX OLLEHOK pacxoaa U CTOKa PEK, a TakxXe
KOMMNOHEHTOB CTOKa, NCXOAA U3 TEKYLLUNX YCﬂOBMVI; naeanbHO NOAXOAUT ANA MOHUTOPWUHIA 3aCyX
C MHOXXE€CTBEHHbBIMU BOB,CI,EVICTBVIFIMVI.

AOCTOMHCTBa: rno6anbHblI MO CBOEN npnpoae, C BbICOKUM pa3speLlleHnem, sSToT UHAEKC MOXKET
NCMoJ/1b30BaTbCA AN XapPaKTEPUCTUKN 60/bLUNHCTBA TeppVITOpI/IVI. I'Ipwro,qu ONA MOHUTOPUHTa
Pa3BnTnNA 3aCyxum B pal710Hax, N/10X0 OXBA4Y€HHbIX AaHHbIMW.

Hepocrarkm: war KOOp,CI,VIHaTOl\/’I CETKM HEAO0CTAaTO4YHO MaJ1 ANA OCTPOBHbIX rOCYyAapcCTB. Tonbko
TeppuTopun, roe He Npon3BoaAaTCA NpuU3emMHble Ha6ﬂ|O,CI,EHl/Iﬂ B pexume, 6/1M3KOM K P€aibHOMY,
npeacTaB/i€Hbl B npoLecce yCBOEHNA AaHHbIX.

Pecypcu: METOA0/10TNA N BXOAHbIE MapaMeTpbI I'IOLI,pO6HO OonuncaHbl B 1nTeEpaType. Pe3yanaTb|
BbIYMC/IEHUI MOXHO HalTU B MHTepHeTe.

https://climatedataguide.ucar.edu/climate-data/nldas-north-american-land-data-assimilation-system-
monthly-climatologies

http://Idas.gsfc.nasa.gov/nldas/
http://disc.sci.gsfc.nasa.gov/services/grads-gds/gldas
UcTouHNKN:

Mitchell, K., D. Lohman, P. Houser, E. Wood, ]. Schaake, A. Robock, B. Cosgrove, J. Sheffield, Q.
Duan, L. Luo, R. Higgins, R. Pinker, J. Tarpley, D. Lettenmaier, C. Marshall, J. Entin, M. Pan, W. Shi,
V. Koren, |. Meng, B. Ramsay and A. Bailey, 2004: The multi-institution North American Land Data
Assimilation System (NLDAS): utilizing multiple GCIP products and partners in a continental
distributed hydrological modelling system. Journal of Geophysical Research, 109:D07590,
doi:10.1029/2003)D003823.

Rodell, M., P. Houser, U. Jambor, ]. Gottschalck, K. Mitchell, C.-]. Meng, K. Arsenault, B.
Cosogrove, J. Radakovich, M. Bosilovich, J. Entin, J. Walker, D. Lohmann and D. Toll, 2004: The
Global Land Data Assimilation System. Bulletin of the American Meteorological Society, 85(3):381-394.

Xia, Y., K. Mitchell, M. Ek, |. Sheffield, B. Cosgrove, E. Wood, L. Luo, C. Alonge, H. Wei, ]. Meng, B.
Livneh, D. Lettenmaier, V. Koren, Q. Duan, K. Mo, Y. Fan and D. Mocko, 2012: Continental-scale
water and energy flux analysis and validation for the North American Land Data Assimilation
System project phase 2 (NLDAS-2): 1. Intercomparison and application of model products. Journal
of Geophysical Research, 117:D03109, doi:10.1029/2011)D016048.
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Ha3sBaHue MHAEKCa: MHOI'OMeprIﬁ crannap‘msuposaunblﬁ MHAOEKC 3acyxu
(MSDI)

npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxxaenune: paspabotaH Xao n Arxakoy4akom B YHusepcuteTe wrata KanmdopHum B
NpeuHe, CLLA.

XapaxkTepucTMKMK: NCNOb3yeTcs MHopmaums 06 ocaakax U NOYBEHHON Bnare Ans
BbISIBNIEHMS U KaccuUKaLMm SN13040B 3acyXu NyTeM U3yyeHns AedULUTOB 0CafKoB U
noyBeHHoOW Bnaru. MoaxoanT ANs BbISBNEHWS 3MM3040B 3aCyxu, Koraa obbl4Hble NokasaTenu,
OCHOBaHHbI€ Ha JJaHHbIX 06 0CaAKax UM NOYBEHHON BNare, He MOTyT yKa3blBaTb Ha Han4Yne
3acyxu.

BxoaHble napaMeTpbl: JaHHblE O MECAYHbIX OCaKax U MOYBEHHO BAare, NoJy4YeHHbIe N3
CUCTEeMbl PETPOCMEeKTUBHOIO aHan3a AaHHbIX HoBenLwen anoxn MERRA-Land. laHHble MERRA-
Land reHepupytoTca Ha ceTke 0,66° x 0,50° HaynHasa c 1980 .

O6nactmn MPUMEHEHUA: NCNONb3YETCA A/11 BbIABNEHNA N MOHUTOPUHIA 3aCyXn B Cy4asx,
Korga ocagku n no4BeHHas Biara ABNAOTCA CyLLECTBEHHbIMU CI.)aKTOpaMVI BO3,£I,el‘/’ICTBI/Il‘/‘I.

Aocrouucrna: AaHHbl€ Ha KOOp,CI,MHaTHOVI ceTke u rnobanbHble AaHHble obecne4ymnsaroT
xopotuee 0To6pa>KeH|/|e BCEX pal7|0HOB. Hanwn4yue wkan yBAaXXHEHNA U 3aCyLLZIMBOCTU NO3BONAET
ncnonb3oBatb ﬂ,aHHbIVI MHAEKC A4/19 MOHNTOPUHIA HE TOJIbKO 3acCyX. 2701 MHAeKC onTuMasibHO
nogxoanT AnAa TeppVITOpVIVI, HeaAOoCTaTO4YHO OXBA4Y€HHbIX HAa3€MHbIMUA Ha6}1|0ﬂ,eHMﬂMM C
AO0NTOBPEMEHHBIMU pAAaAMN AaHHbIX. ﬂ,OCTaTO‘-IHO npocCT B NPUMEHEHNN, MOCKOJIbKY MOXET
paccHnTbiBaTbCA 6e3 BXOAHbIX AaHHbIX nonb3oBatenen. N3 P€3yNnbTaToB BblumMceHnin MSDI
MoryT 6bITb nony4vyeHbl OTAE/IbHbIE MHAEKCHI.

Hepocratkm: pa3Mep CETKN MOXET HE B paBHOVI CTeENEeHN COOTBETCTBOBATbL BCEM TEPPUTOPUAM
N KINMaTN4eCKNM pexmnmam. BpeMEHHbIe pAAbl AaHHbIX, 6epyu.I,V|e Ha4vano B 1980 r, CINWWKOM
HENPOAO/IXKNUTENNbHbI C TOYKN 3PEHUNA KINMATUHECKUX HpMMEHEHMVI. ,D,J'Iﬂ MO,CI,MCIJVIKaLI,VIM
MNMHAEKCa HeO6XO,D,I/IMO nony4yeHne Kkoga n BXoAHbIX MapaMeTpoOB.

Pecypcbl: B inTepaType nmetoTcsa Nogpo6Hble 06bACHEHNS NPOLLECCa BbIYMCAEHUS, LUIMPOKO
AOCTYMHbI OHAaHOBbIE pecypchl U kapThl http://drought.eng.uci.edu/.

UcTtounumk: Hao, Z. and A. AghaKouchak, 2013: Multivariate Standardized Drought Index: a
multi-index parametric approach for drought analysis. Advances in Water Resources, 57:12-18.

HasBanue nnaexca: monurtop sacyx s CLLUA (USDM)
npocrora UCNnoJZib3oBaHuUA:

Mpoucxoxpenne: paspaborad Ceob6oa0M 1 Ap. B KOHLe 1990-x rT. 415 aHanM3a 3acyLINBbIX
YCJIOBUI C UCNO/Ib30BaHNEM Pe3yNbTaTOB Pa3/INYHbIX MOKa3aTene N BXOAHbIX AaHHbIX U Ha
OCHOBE CpPaBHEHMSA TEKYLLMX AaHHbIX C YCTOBUAMMN NPOLLAbIX 1eT. DT0 6blna nepBas paboTa no
«KOMMIeKCHOMY» NoAXxoAy B onepatuBHol npakTuke B CLLA.

XapaKkTepuCcTUKM: NCNOJb3YeTC METOJ, MPOLLEHTUIbHOTO PaHXMPOBaHMA, COracHo
KOTOPOMY UHAEKChHI 1 NMOKa3aTen, OCHOBaHHbIE Ha AaHHbIX Pa3/INiHbIX NEPUOAOB, MOTYT
CPaBHMBATbLCA Ha SKBMBAJIEHTHOI OCHOBeE. IMeeTca WKana n3 NATN YpoBHEN MHTEHCUBHOCTU: OT
aHOMa/IbHO 3aCyLU/INBbIX YCI0BUI, KOTOpble HabntoaaTcs NpnbaU3NTeNbHO pa3 B TPU-NATb
neT, A0 YC/IOBUI IKCTPEMasibHOWM 3acyxu, KoTopble HaboaaloTcsa pas B NATbAeCAT feT. MiHaekc
ABNAETCA TMOKMM B TOM OTHOLLIEHWUU, YTO MOXET UCMONb30BaTLCA Nt060€E KONMYECTBO BXOAHbIX
napaMeTpoB, U €ro ypoBeHb CyObeKTMBHOCTM NO3BOJIAET BKAOYUTL B aHaIN3 BO3AEACTBUSA,
CBA3aHHblE C 3aCyXOM.
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BxoaHble napaMeTpbl: OT/IMYaETCA rTMOKOCTbIO, MOCKO/IbKY HET 3a4aHHOro Kon4ecTsa
nokasaresienl. [lepBoHa4asbHO MCMOAL30BAINCH JINLLIb HECKOJIbKO BXOAHbIX MapaMeTpOB; B
HacTosLee Bpems noctpoeHne USDM npepycmatpusaeT aHann3 40-50 BxOAHbIX NapaMeTpoB.
MHaekchl 3acylLIMBOCTM, MOYBEHHAs BAara, ruaposormieckne gaHHole, KMmaTonornyeckme
AaHHble, MOAENNPYEMble BE/IMYNHBI U AaHHble ANCTAHLMOHHOIO 30HAMPOBAaHNA — BCe
yunTbiBatoTcs B aHanmnse. USDM obnagaet 4OCTaTO4HOM TMOKOCTbLIO A5 BKAOYEHUS B aHaIn3
HOBbIX NOKa3aTesiell N0 Mepe X NOsABEHUS.

O6nacTy npUMeHeHuns: 1ieasbHO NOAXOAUT A1 MOHUTOPUHIA 3aCyX C MHOXECTBEHHbIMU
BO34eMCTBUAMM, OCOBEHHO Ha Ce/IbCKOe XO35MCTBO 1 BOAHbIE PECYPCbI, B YC/IOBUAX JTIO6bIX
Ce30HOB M K/IMMaTUYeCcKnX pexxumoB. [loarotaBnnBaeTcs Ha exeHeAenbHON OCHOBE, O4HakKo
MMeeTCs BO3MOXHOCTb aJanTMpoBaTh ero A4/ MeCA4HOro aHanusa.

AOCTOMHCTBa: NCNoNb3yOTCA MHOXECTBO NHAEKCOB U r|0|<a3aTene|7|, 4yT0 0b6ecneymBaeT 6onee
HaAe>XXHbl€ OKOHYaTe/IbHbIE€ PE3Yy/IbTaThl. MoxeT 6bITb I'IpVICI'IOCO6)'IeH ANA yNOBETBOPEHUA
I'IOTpe6HOCTeI7I Pa3nnNYHbIX nonb3oBatenen. Ero I/IHHOBaLl,VIOHHbIVI XapakTep 3aknto4anca B
cnocobe BbiiBNEeHUS 3acyxmm K}'IaCCl/ICIJVIKaLI,VIM NMHTEHCNBHOCTU, UHAEKC TaK>XXE MO3BOJIAET
aHa/In3npoBaTb AaHHbI€ Pa3/INYHbIX BDEMEHHbIX MacLuTaboB C UCMO/b30BaHNEM MeTo40/10TnN
NMPOUEHTUNBHOIO PaHXNPOBaHUA.

Hepocratkm: Tpe6)/IOTCﬂ onepatunBHble AaHHbIE, MOCKOJIbKY MPU NpoOBeAEHNN aHa/IN3a
onTuMaJsJibHbl€ Ppe€3yNnbTaTbl Aa€T BKOYEHNE Hanbosee CBEXUX AaHHbIX MO BXOAHbIM
napamMmeTpam. Hann4yue OorpaHNM4eHHoro Ha6opa BXOAHbIX NapaMeTpOB CHMNXXaeT 3CbCI.)€KTMBHOCTb
aHann3a USDM, XOTA HE NCKK0YaeT BO3MOXHOCTU €ro NpuMeHeHn4.

Pecypcoi: MeToa0/10r1s NOAPOBHO pa3bACHAETCA B AinTepaType 1 oHnaiH, http://droughtmonitor.
unl.edu/.

UcTouHmk: Svoboda, M., D. Lecomte, M. Hayes, R. Heim, K. Gleason, |. Angel, B. Rippey, R.
Tinker, M. Palecki, D. Stooksbury, D. Miskus and S. Stephens, 2002: The drought monitor. Bulletin
of the American Meteorological Society, 83(8):1181-1190.
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AOMNMOJIHEHME: PE3Y/1bTATbI ONPOCA

Kaxable yeTbipe roga Kommccmsa no cenbckoxo3anicTseHHom meteoponorum BMO paccbinaet
3anpoc B HaLMOHaNbHble METEOPOorMYeckme u rugponornydeckune cnyxo6s (HMIC) c npocb6oti
3ano0/IHUTbL aHKeTYy NO HaLMOHa/IbHbIM OTHETaM O AeATe/IbHOCTU B 061aCTn
CeNbCKOX03ANCTBEHHOW MeTeoponorun. B nocnegHen aHkete (2010-2014 rr.) B ogHOM 13
sonpocoB HMI'C 6b1/10 NpeanoxeHo NepedyncInTb MHAEKCH! 3aCyLLINBOCTA, NCNONb3yeMble B
HacTosLLee Bpema B cyxbe n/unu ctpaHe/Tepputopumn. Tabavua 2 cogepxmT
npeasapuUTe/bHbI CMUCOK MHAEKCOB 3aCyLW/IMBOCTM NO pe3ynbTaTam onpoca. Heob6xoanmo
NoA4YepPKHYTb, 4TO 3TOT CMIMCOK He AB/IAETCA MCHEPMbIBAIOLLUM AN BCEX UCMO/b3YEMbIX
WHAEKCOB 3aCyLLIMBOCTW, OAHAKO OH AaeT xopoluee npejcTaB/ieHne 0 TOM, 4TO B HacTosLee
BPEMS UCMO/b3yeTCa U/UN NMeeTcs B Hann4mmn. TodHas hopMy/IMPOBKa B aHKeTe 3By4ana
cnegyowmm obpasom: «fepeuncnute, noxanyncra, NaTb Han6oee LUMPOKO NCMO/b3YyEMbIX B
BaLlel cnyxx6e NHAEKCOB 3aCyLLINBOCTU».

Ta6bnuua 2. NpeaBapute/bHbIf CNMCOK MHAEKCOB 3aCyLW/IMBOCTU MO pe3y/bTaTaM onpoca

CmpaHa/meppumopus Mnoekcol 3acywnusocmu

ABCTpVIﬂ CTaH,EI,apTVI?:VIpOBaHHbIVI MHAEKC OCaAKOB; KO/TIMYECTBO OCaAKOB B AeLLlNNAX

ApreHTvHa CraHAapTM3MpPOBaHHbIA MHAEKC 0CaAKOB; KBUHTUW; BOAHbIN 6asiaHC NOYBbI;
BEPOATHOCTb BO3HWMKHOBEHMS; MakCMManbHbI Nepuoa AHen 6e3 ocagkos

benapycb Mopenun npoayKTUBHOCTUN CENbCKOXO3MCTBEHHbIX KYNbTYP; UHAEKC yBAAXKHEHUS
LWawko; nsmepeHus BnaxxHocTu no MpouepoBy; 3anackl Bnaru B noYBe;
KOJINYECTBO AHEN B MeCALE C OTHOCUTE/IbHOM BIaXHOCTbIO < 30 %

benuns CraHAapTM3NMpPOBaHHbIN MHAEKC OCafKoB
benbrus MeTeoponoruyeckas 3acyxa; AeduLnT ocaKkoB
Bbonrapus NHaekc BNaxHOCTU NOYBbI; MHAEKC apUAHOCTU; UHAEKC TOpHTBENTa;

CTaHAAPTU3MPOBAHHbIN MHAEKC 0CafIKOB; MHAEKC MHTEHCUBHOCTM 3acyxu
Manmepa; ruaporepmmyeckmnii koadbuuneHt CensiHMHoBa

BocHusa n CraHAapTM3MpPPPOBaHHbI/ MHAEKC 0CaAKOB; TMAPOTEPMUYECKUI KO3 DULIMEHT

lepueroBrHa (CensiHMHOBA); MHAEKC apPUAHOCTU; UHAEKC MHTEHCMBHOCTYU 3acyxu Manmepa;
MPOLEHT OT HOPMbI 0CaZKOB; 3TaJIOHHaa 3BanoTpaHcNupaLms; BOAHbIM 6anaHc
NMoYBbl

Bpasunus CraHAapTM3MpPOBaHHbIA MHAEKC 0CaAKOB; MHAEKC MHTEHCUBHOCTY 3aCyXu

Manmepa; cTaHAaPTU3NPOBAHHbIA MHAEKC IBaNOTPaHCNIUPALLUN; UHAEKC
YBJlaXXHEHUS NOCEBOB; AELMIN U KBUHTUIN; UHAEKCHI 3aCyLLIMBOCTU C yHETOM
0CO6EHHOCTEN KOHKPETHBIX KYJIbTYP

BriBwas torocnasckas | CtaHAapTUM3UPOBaHHbINM MHAEKC OCAaAKOB; AELMIN; UHAEKC MHTEHCUBHOCTU

Pecny6nuka 3acyxu [Nanmepa; nHAeKC apMaHoOCTK; MHAEKC JlaHra
MakegoHus
lepmaHus CraHAapTM3NpOBaHHbIA NHAEKC 0CafKoB; CTaHAaPTU3MPOBaHHbIN MHAEKC

Temneparypbl; KIMMaTUYECKUIA BOAHBIV 6anaHC; BNaXXHOCTb MOYBbI, KOTOpas
BblpaXkaeTcs Kak OCTyNHas pacTeHMsM BoAa OT NOJIEBON BIaroeMKOCTU Ha
pasMyYHbIX ry6uHax

[oHKOHT, Knutan CraHAapTM3NpOBaHHbIA MHAEKC OCakoB

[peuuns CraHAapTM3NMpPOBaHHbIN MHAEKC OCafKOB; MHAEKC MHTEHCMBHOCTM 3aCyXmn
MNManmepa; MennopaTUBHbIN MHAEKC 3aCyLLINBOCTU; MHAEKC 3acyxu Mandas

Jemokpatnyeckas MpoueHT oT HoOpMbl OCaAKOB

Pecny6nvka KoHro

JdoMUHuKaHcKas CraHaapTM3NMpPOBaHHbIN MHAEKC OCafKOB

Pecny6nuka

U3paunnb CraHgapTM3npoBaHHbIA MHAEKC 0CaAKOB; OTHOLLEHNE CPeAHMX 3HAa4YEeHN
0CaZlkoB

WNoppaHus CraHAapTVM3MpPOBaHHbIA MHAEKC 0CaAKOB; MHAEKC apUAHOCTH
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Mcnamckasa Pecnybnuvka
NpaH

PaccuunTbiBaloTCA eXeaHEBHO: 3q)q)eKTI/I BHbIN NHAEKC 3acyuninmBocCTuy,

MHAEKC apnaHOCTH, AeUNIN, NPOLEHT OT HOPMbl OCaKOB; PAaCCHUTbIBAOTCA
eXeHeae/IbHO: MHAEKC TeMnepaTypHbIX YC/T0BU VI, MHAEKC BeretallMoOHHbIX
ycnoamf/‘l, MHAEKC COCTOAHUNA PaCTUTE/IbHOCTU; PAaCCHUTLIBAOTCA €XEMECAYHO!:
CTaH,D,apTI/I3MpOBaHHbII‘;I MHAEKC OCalKOB, Mel'll/lOpaTMBHbII7I MHAEKC 3aCyLLZINBOCTU

Mcnanus CraHaapTM3npoBaHHbIA MHAEKC OCaAKOB; BAarocoAepxxaHue no4sbl (4OCTynHas
BJ1ara, paccyMTaHHas Kak MPOLEeHT B/larOEMKOCTM MOYBbI U3 MOAENN BOAHOIO
6anaHca noy4Bbl)

KasaxcTaH Tnapotepmunyeckmnii koappuumneHT CensiHMHoBa, CTaHAAPTU3NPOBAHHbIA NHAEKC
0cajkoB

Kanapa CraHaapTM3npoBaHHbIA MHAEKC 0CaAKOB; MHAEKC peakLMm Ha 3acyXy B Nepuog,
BeretaLum; OTKN1OHEHNE 0CaAKOB OT HOPMbI; MHAEKC MHTEHCUBHOCTM 3aCyXu
Manmepa; cMellaHHble NHAEKCHI, UCMO/Ib3yeMble B SKCNePUMeHTaNbHbIX MOAENAX

Kunp CraHaapTM3MpPOBaHHbIN MHAEKC OCAaAKOB; NHAEKC MHTEHCUBHOCTM 3acyxu banbme
n Mynn

Kutan MHpekc gedunumnta Baarn B noceBax; MHAEKC BNaXHOCTU MOYBbI; MHAEKC
aHOMasbHbIX OCafKoB

Kot-a'UByap MHpekc ynosnetsopeHuns NnoTpebHOCTH B BOAE; BOAHbIN 6anaHC

JNlnBunsa CraHaapTv3npoBaHHbI MHAEKC OCaAKOB

Jlntea Tnapotepmuyeckmnii koappuuneHT CensiHMHOBA; CTaHAAPTU3NPOBAHHbIA NHAEKC

0CaJKoB

HoBas 3enaHaus

[Hu ¢ aednuUnTOM NOYBEHHOW BNaru; CtTaHAapTU3MPOBaHHbIN MHAEKC OCaAKOB;
rny6uHa aedunumnta NoTeHUMaNbHOW 3BanoTpaHCnMpauum; AeLnan 1 aHomanmm
KOJIN4eCTBa 0CaZKOB; NPOCTPAaHCTBEHHbIE OLLEHKN 3aCyXu

O6begnHeHHas
Pecny6nvka TaH3aHuA

CTaH,D,apTVBVIpOBaHHbIVI MHAEKC 0CaAKOB; MPOLEHT OT HOPMbl 0OCaKOB

MakncraH

CraHAapTU3MPOBaHHbIN MHAEKC 0CAAKOB; MPOLLEHT OT HOPMbI; OTK/IOHEHNE
B NPOLLeHTax; HOPMaIM30BaHHbIN Pa3HOCTHLIN BereTaLMOHHbIN MHAEKC;
TemnepaTtypa NOBePXHOCTU 3eMaun

MNepy

MNHAEeKC MHTEHCMBHOCTU 3acyxu I'Ianmepa; CTaHLI,apTVI?:MpOBaHHbIVI MHAEKC
0CaaKoB; CTaH,D,apTVBVIpOBaHHbIVI MHAEKC CTOKa, CTaH,CI,apTVBVIpOBaHHbIVI MHAEKC
0CaZKOB 1 3BanoTpaHCcnMpaunu

Poccumnckas
Ddepepaums

OTHOLUEeHNe Meca4HOro KoamyecTBa 0CaAkoB Kk CyMMe TeMnepaTtyp; OTHOLLEHWe
CYMMbl OCaZiKOB K CPeAHErofoBoMy AeULINTY BAAXKHOCTN BO34yXa; OTHOLLEHNe
3anacoB NOYBEHHOW BAarv 3a ykasaHHbl nepunog K CcymmapHomy aebuumty
BN1aXHOCTWN BO34yXa 3a TOT xe nepmog (yMHoXeHHoe Ha 0,375); konn4ecTBo
[AHEN C OTHOCUTE/IbHOW BIAXKHOCTbIO BO3Ayxa Huxe 30 %; konn4ecTBo AHen

C MakCUManbHOW Temnepatypo Bo3ayxa Bbiwe 25 °C; 3anacbl NMO4BEHHOM
BAarn Aia noyseHHbix cnoes 0-20, 0-50 1 0-100 cm; cymmapHble aHOMasibHble
MeTeoponorn4eckune yC0Bus; OTKIOHEHUS CPpeHeN TeMNepaTypbl BO34yXa;
CYMMbl OCaZiKkOB 1 3anacos Baaru B 1-m coe No4Bbl OT HOPMbI

CnoseHus

AHOManuun ocagkoB; CTaHAaPTU3UPOBAHHbI MHAEKC 0CaAKOB; CyMMapHbIi
METEOPOJIOTNYECKNI BOAHBIV 6GanaHc; AeKaaHbI MHAEKC CTPecca, BbI3BaHHOTO
3acyxoif; nocseAoBaTesibHble Cyxue AHU

CoeaunHeHHble LTaTbl
Amepukn

CraH4apTU3NPOBaHHbIM MHAEKC OCAaAKOB; MHAEKC MHTEHCMBHOCTU 3aCyXu
Manmepa; UHAEKC yBNaXKHEHWS MOCEBOB; MHAEKC 3anaca MOBEPXHOCTHOMN Bnaru;
MPOLEHT OT HOPMbI 0CaKOB

TannaHpg

MHpekc LOCTYNHOW Baru; CTaHAapTU3MPOBaHHbIN MHAEKC 0CaZIkoB

TpuHuaaa v Tobaro

CTaH,D,apTVBVIpOBaHHbIVI MHAEKC 0CaAKOB; MHAEKCHI 3aCyXun I'IanMepa

Typuns CraHaapTM3MpOBaHHbIN MHAEKC 0CaAKOB; NHAEKC MPOLEHTHOM 40N OT HOPMBI;
NHAEKC MHTEHCMBHOCTU 3acyxm MNanmepa
Y36ekuncrtaH Konunyectso aHewn c Temnepatypow Bbiwwe 40 °C; nHAEKC apuAHOCTH

(ropoBas cymma ocagkos, MM/roj); obecneyeHne BOAHOMO CTOKa BO BpeMs
BEreTaLuMoOHHOro ce3oHa (anpenb—CceHTA6pb); CHErOHaKOMIEHWE; yMEHbLUEHNE
NOYBEHHOW BNaru 4o 4 MM 1 MeHee
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YkpaviHa Tnapotepmuyecknii koacpurumneHT CensiHUHOBA; NoKa3aTeb
Blaroo6ecneyeHHOCTH MpoLepoBsa; MHAeKC apuaHocTu MNeas;
MeTeopoJIOrMYeCcKnin MHAEKC NPOAYKTUBHOCTU barpoBa; cTaHAapTM3MPOBaHHBI
WHAEKC 0CaaKoB

XopBatus CraHAapPTU3MPOBaHHBIN MHAEKC 0CaIKOB; MOHUTOPWHT 3aCyLUINBbIX/BIaXHbIX
YC/IOBMA U MPOrHO3 C 3a6/1aroBpeMeHHOCTbIO A0 CEMU iHEN; COBOKYMHOe
KOZIMYEeCTBO OCaZKOB; Anarpamma Yontepa; aHoOMaaumn MecsiyHon Temnepatypbl 1
0cajKoB

Yewckaa Pecnyb6anka | ArpoMeTeoposiornyeckas 3acyxa; paktmyeckas u noTeHumnasbHas
3BanoTpaHcnMpaLmsa u MoaeIMpPoBaHe NOYBEHHOW BAarn C UCNOJb30BaHNEM
onepaTtMBHON MOAENN BOAHOIO 6anaHca; KnmaTM4ecknii BOAHbIN 6anaHc;
NPOLLEHT 0CaAKOB MO CPAaBHEHWIO C HOPMOW; TMAPONOrMYECKNE KPUTEPUU
(HanpuMep, pe4yHOol CTOK U YPOBHU BOAbI B BOJOEME)

Yunn CTaH,CI,apTVBVIpOBaHHbIVI MHAEKC OCalKOB; HOpMa)’IVBOBaHHbII;I pa3HOCTHbII71
BeretauMoHHbIN MHAEKC, NPOoLEeHTHasA A0/19 OT HOPMbl OCaaKOB

LLisenuapus CraHaapTM3npoBaHHbIA MHAEKC OCaAKOB; CTaHAAPTU3NPOBaHHbIA NHAEKC
0CaAKOB M 3BanoTPaHCNNPALLMKN; aHOMaMN OCAAKOB; CE/IbCKOXO351MCTBEHHBbIN
6a30BbI MHAEKC 3aCyXK

LLipu-/anka CraHaapTu3MpOBaHHbI MHAEKC OCaAKOB

Imalika CraHAaapTM3NpoBaHHbIA MHAEKC 0CaAKOB; MPOLEHT 30-1eTHMX CPeAHUX 3HAa4YEeHNN
3a ABa Mecaua
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Havano KomnnekcHoi nporpamme 60pb6bl ¢ 3acyxoin (KMB3) 66110 nonoxeHo BMO n MBI Ha CoBelaHmu
BbICOKOIO YPOBHA MO HaLUWOHaNbHOW MOJUTUKE B OTHoLWeHUn 3acyxu B mapTe 2013 . KIMB3 pabotaet
C LUMPOKUM KPYrom MapTHEPOB C LENbi0 OKa3aHUA MO[AEepXKW 3aMHTEepecoBaHHbIM CTOPOHaM Ha
Bcex ypoBHAX. KIMNB3 npegocTtaBnAeT cBOUM MapTHepam pPyKOBOAALLME yKa3aHWA B 0Onactv MoauTUKKA U
ynpaBneHna NocpeacTBoM rnobanbHO CKOOPAMHMPOBAHHOW MOArOTOBKM Hay4yHOW MH@OpMaumu, a Takxe
ob6MeHa nepefoBbiM OMbITOM WM 3HaHUAMW B obnactM KomnnekcHo 60pbbbl ¢ 3acyxon. KIMNbB3 BHocuT
Bknag B [No6anbHyi0 paMOYHYi0 OCHOBY AnAa knumatuyeckoro obenyxuanma (TPOKO), ocobeHHO B ToMm,
4yTO KacaeTcA npuopuTeTHbix obnacten NPOKO: cHuXeHue pucka 6encTBUA, BOOHbIE PECYPCbl U CENbCKOE
XO3AWUCTBO M NPOAOBOJIbCTBEHHAA 6e3onacHocTb. OHa, B YacTHOCTW, HampaBfieHa Ha okasaHwe MoanepPXKKU
pernoHam v cTpaHam B pa3paboTke ynpexgatowen nonnutnku 6opbObl ¢ 3acyxon, a Takke 60nee coBepLUEHHbIX

MEeXaHN3MOB NMPOrHo3npoBaHuA. HactoAwume pykoBogAaLlne yka3aH1A BHOCAT BKNag B AOCTUXXEHUE aTon Lenu.
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