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B crarbe W3110KEeHBI IPUHIMITE U TTOJX0/(bI MOHUTOPUHTA YPOBHS BOZOOOECIIEYUEHHOCTH CENBCKUX TEPPUTOPHUIL, HaXOas-
IIMXCSI B 3aCYIIIMBOM 30HE M OPHEHTHPOBAHHBIX HA OOTapHYIO CUCTEMY 3EMIIEAEIHS, OCHOBAaHHBIE HA METOOJIOTHH HCIIOJIB30-
BaHMs CTaH/IapTH3UPOBAHHOTO MHAEKca ocankoB (SPI), paccunTaHHOrO 10 JaHHBIM HAONIONEHUH CETH METEOCIYKObI U CITyT-
HUKOBOH nH(opMaru. [IpuMenenne mpoueayp HOpMaIU3aiy OLIEHOYHBIX TaPaMETPOB HHAEKCA JETaeT UX COMOCTaBUMBIMU
Kak ISl pa3IMIHbIX TEPPUTOPHIA, TAaK U BO BpeMEHHOM Iu1aHe. KapTupoBaHue ¢ pa3HbIM BPEMEHHBIM IIArOM TEKYIEH CUTYyaIH
no unaekcy SPI npuBeneHo st tepputopun KpacHorsapaeiickoro paiioHa Ha 6a3ze 0OpaOOTKH MHOTOJIIETHUX PsIOB HAOIO-
JIeHNH 3a ocajKaMu U 3aseiictBoBanneM HHcTpyMeHTapus oTkpbeITeix IUC (QGIS Bepeus 2.18) misa nepuona 2010-2018 rr.
Hecmorpst Ha B miemom BiaxHbIi mepron 2014-2016 1T, B oTaensHbIe Mecslsl nHAeke SPI cHmkancs 1o 3Ha4eHui MeHee
«—1» (3acynutuBble ycnoBusi), a hespanb 2014 1. xapakTepu3oBajcs Kak 3KcTpeMaibHo cyxor (SPI =-2,14). Ognako kparko-
BpPEMEHHBIE TIEPHOIBI 3aCyIUTMBBIX YCIOBHH NMPAKTUUECKH HE OKa3bIBAJIM BIMSHUS HAa OCPEIHEHHYIO BOJOOOECHIEUEHHOCTD,
xapakTepu3yromtytocs 12-mecsaabM 3HadeHreM SPI, Gmu3kuM k «+1» (1. e. Bmaxknsie roasl). C ntons 2017 . Benn4uHa T010-
BbIX 3HaueHui SPI cTaHOBUTCS YCTOWYMBO OTPUIIATENHHON (HAUaI0 HACTYIUIEHUS 3aCyIILTUBOTO MIEPHO/Ia) U, XOTS B OTJEJIbHbBIE
Mmecsnsl (aBrycr 2017 . u suBapb-heBpans 2018 1) 3Hauenns nunexca 6sum 0,67, 0,39 n 0,82 COOTBETCTBEHHO, C CEHTSIOPS
2017 1. 12-mecsransie 3HaweHust SPI cHI3MIMCH 10 «—1» (3aCyNUIMBHIN MEPHUOJ) C OTAEIBHBIMA MECSYHBIMH 3HAYCHHUSMH,
XapaKkTepr3yeMbIMU KaK KCTpEeMalibHO 3acynuiuBbie yciioBus (centsops 2017 ., SPI = —2,66, anpens 2018 r., SPI = -2,36).
Hcnonp30Banne TaHHBIX JUCTAHIMOHHOTO 30HANpOBaHus 3emun (Muccusi GPM) mo3BonseT KapTHpOBaTh BHYTPHPaAHOHHOE
pacIpesieNneHre 0CaaKoB ¢ IIPOCTPAaHCTBEHHBIM paspemenneM 0,1°, BMecTe ¢ TeM anpoOanus TaHHOW TEXHOJIOTUH VISl TEPPH-
Topun KppiMa nokasana ux COIOCTaBUMYIO TOYHOCTH TOJBKO JUISL 3aCYIUINBBIX MIEPHOIOB.
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The article outlines the principles and approaches for monitoring the level of water availability in rural areas in the arid zone
and oriented to rainfed farming, based on the methodology for the use of a standardized precipitation index (SPI) calculated
from observations of the meteorological service network and satellite information. The application of procedures for normal-
ization of the estimated parameters of this index makes them comparable for different territories as well as in time. Mapping,
with different time steps, of the current situation on the SPI index is given for the territory of the Krasnogvardeysky district
on the basis of processing of long-term series of observations of precipitation and using the tools of open geographic informa-
tion systems (QGIS version 2.18) for the period 2010-2018. Despite the generally wet period of 2014-2016, in some months,
the SPI index fell to less than «—1» (arid conditions), and in February 2014 was characterized as extremely dry (SPI =-2.14).
However, short-term periods of arid conditions had practically no effect on the average water availability, characterized by a
12-month SPI value close to «+1» (i. e. wet years). Since June 2017, the value of annual SPI values has become steadily nega-
tive (the beginning of the onset of the dry period) and although in some months (August 2017 and January-February 2018)
the index values were 0.67, 0.39 and 0.82 respectively, since September 2017, 12-month SPI values have fallen to «—1» (dry
season) with individual monthly values, characterized as extremely dry conditions (September 2017, SPI =-2.66 and in April
2018 SPI =-2.36). The use of remote sensing data (GPM mission) allows mapping intra-district precipitation distribution with
a spatial resolution of 0,1°, at the same time, the approbation of this technology for the territory of the Crimea showed their
comparable accuracy only for the dry periods.

Ionoxcumenvhnasn peyensus npedcmasaena A. FO. MeabHuuykom, 0OKMOpoM MexHU4ecKux Hayx,
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Hcmonp3oBanne CcTaHIapTH3WPOBAHHOTO WHIEKCA
ocaakoB (Standardized Precipitation Index, SPI) cra-
HOBHTCS Bce OoJiee pacrnpoCTPaHEHHOW METOO0JIOTH-
el MOHUTOpPHHTa BOA000OECIIEUEHHOCTH TEPPUTOPHUU B
CpPaBHEHHUH CO CPEAHUMH, XapaKTEPHBIMHU IS TAHHOTO
peruoHa ycinoBusMu [ 1, 2, 3]. OOBIYHO IS TTOTYUEHUS
KOMILIEKCHBIX TIOKa3aTelled OIEHKH BOI00OECIeUYeH-
HOCTH, KpoMe TeO(pHU3NYECKUX M arpoMeTeoposIOrH-
YEeCKMX MapaMeTpoB, HCIOJB3YIOTCA IOKa3aTelu Cco-
CTOSIHHSI BOJOXO3SIICTBEHHOW MH(PACTPYKTYPHI, 3aBH-
CAIINE OT MECTHBIX YCIIOBHH, BIMSHHE DTHX Iapame-
TPOB OTPAaHUYMBAET BO3MOXHOCTH MX CPaBHEHHS IS
PasIUYHBIX peTHOHOB. Hanmnure MaHHBIX OTpaHUYCHUHA
U HEOOXOJUMOCTh MONYYEHHUS 3HAYUTESIBHOTO KOJInYe-
CTBa JOTOJIHUTEIBHBIX MapaMeTpoB CYXaroT 001acTb
MpUMEHEHUs 0oJiee CIOXKHBIX OLIEHOK, BO MHOTHX CITy-
Yasgx CIENHaJUCTHl BBHIHYXKICHBI BO3BpAIIaThCs K He-
KOTOPBIM YIPOIIEHHBIM IMOKa3aTelsiM, MIPUBHOCS B UX
WCITONIb30BaHNE HOBOE IMMOHUMAHHUE, HOBBIE BO3MOXHO-
CTH BU3yaJIU3alllH, IPOCTPAHCTBEHHOT'O U BPEMEHHOTO
aHanu3a. SIpKUM MPHUMEPOM 3TOTO SIBISIETCS UCIOIbB30-
Banue SPI, pazpaboTranHOr0 HeMHOTHM OoJiee IBYX Jie-
CATWJIETHH Ha3aJ, HO MOIyYHBIIIETO HOBOE BOCIIPUSATHE
Omaroymapsi COBpEMEHHBIM TEXHOIOTHAM €T0 MCIOIb30-
BAaHUS HE TOJIBKO NJi1 MOHUTOPHUHIA YPOBHS TEKyIIEH
3aCyNIUIMBOCTH (BOJOOOECIIEUEHHOCTH) TEPPUTOPHH,
HO U JUIS BU3yaIM3al[iy 3TUX MPOLECCOB ISl MPOBEJIe-
HUS CPABHUTENHHOTO aHAIN3a Ha YPOBHE CEIBCKUX I0-
CeJIeHuM, palOHOB U PErMOHOB B 1ej0M. [IpuMeHeHue
SPI coBMECTHO € MPOCTPaHCTBEHHO-PACIPEAEICHHOMN
CIYTHUKOBOHM MH(OpMaInueil 0 COCTOSHUM PacTHTENb-
HOTO MOKPOBA MO3BOJISAET CYLUIECTBEHHO MOBBICUTH TOU-
HOCTBH MPOTHOZUPOBAHUS YPOBHS YPO)KaWHOCTU CEJlb-
CKOXO3SIHICTBEHHBIX KYIbTYD [4].

Oc00CHHOCTHI0O HOPMATH30BAHHBIX 3HAYCHUHN BEJIH-
YUH OCAJKOB 32 MEPUOABI PA3INYHON TPOMOIKUTETh-
HOCTH (OAMH Mecsl 1 OoJiee) ABISETCS COMOCTaBUMOCTD
YpOBHS OTKJIOHEHUs nHAeKca SPI oT HyneBoro 3HaueHus
MIPH COOTBETCTBYIOIIEM aHAIN3€ CUTYAI[MH HE3aBUCHUMO
OT JIOKaJIbHBIX YCIOBUU. Tak, cOmoCTaBUM YPOBEHb OT-
KJIOHEHUS OCAaJIKOB JIJIsl CTEMTHOM, MPEATOPHON U TOPHOM
gactelr KppiMa, U1t KOTOPBIX HOPMa 0CaJIKOB MOXKET OT-
nu4dathkes B 2-2,5 pa3a. Bmecte ¢ TeM 3aneiicTBoBaHue
JIOTIOTHUTENBHBIX BO3MOKHOCTEH NpPUBIEUEHUS CITYT-
HUKOBON wWHpopManuy (HampuMmep, TAHHBIX MHCCHU
rmobansHOTO M3MepeHus ocaakoB — Global Precipitation
Measurement, GPM [5]) MOXeT MOBBICHTH YPOBEHb Je-
Tanu3alyy aHaJIN3a C YY€TOM MPOCTPAHCTBEHHOIO pas-
pewmenus ganHbix (0,1° a1 matepuanos GPM).

SPI mpencrasisier coboit Oe3pa3MepHOE LEHTPAJIb-
HO€ OTKJIOHEHHUE, BBIPAXKEHHOE YMCIIOM CpPEIHEKBaIpa-
THYECKUX OTKJIOHEHMH. B oTHOmIEHMHM K ocankam aHa-
JIU3 TIPOBOIUTCS TI0 OTKIIOHEHHIO MECSYHBIX CYMM OCaJI-
KOB OT MX CPEIHEro 3Ha4€HUs 3a PACUETHBIM MHTEpBaI,
OTHECEHHOTO K CTaHIapTHOMY OTKJIOHEHHIO.
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OmnsiT kapTupoBanusa SPI qns teppuropun Kpeima c
WCIOJIH30BAHNEM JJAHHBIX CTAIIHOHAPHOW CEeTH METEOpO-
JIOTHYECKUX CTAHIIUK W CITyTHUKOBOW mMH(popManuu [6,
7] mokazam HeoOXOmMMOCTh Oojiee ACTANBHOW OICHKU
TOYHOCTH HUCHOJNB3YEMBIX CITyTHHKOBBIX JAaHHBIX, 0CO-
OEHHO Ha JIOKAJILHOM YPOBHE.

Heas u MeToguka uccjaenoBanuid. Llenbio paboTel
SIBIISIETCS] OTPAOOTKa METONOJIOTUH OIIEHKH CTETEH! BO-
JI0OOECTIEYeHHOCTH TEPPUTOPHUN Ha YPOBHE paiioHa C
3anericTBoBaHrEM HHIekca SPI B BOMHOOrpaHUUYEHHBIX
YCIIOBUSIX CTEMHOW 4YacTh KpBIMCKOTO TOJIyOoCTpOBa C
WCIOJh30BAHUEM JAHHBIX HA3€MHBIX W CIYTHUKOBBIX
HaOMIOICHUIA.

3ajmaun WMccieqoBaHUK BKIIIOYAIM cOOp W aHau3
JAHHBIX THUAPOMETEOPOJIOTHIECKON CIy>KOBI, a Tak-
e maHHbIX J[33 o pacnpeneneHuu 0CaakoB MO MHIIOT-
TEpPUTOPHH, MpPOBEAECHUE pacueToB auHamMuku SPI c
pPa3IUYHBIM BPEMEHHBIM TPEHIOM, CPaBHEHUE YPOBHS
BapbUPOBAHUSl MHJIEKCA MO TEPPUTOPUH, OCOOCHHO B
OCTPO3aCyILINBbIE TTEPHOIBI.

Teppuropusi uccCiIeAOBaHUN — MUIOT-TEPPUTOPUS
KpacHorBapaeiickoro MyHuIunansHoro paiiona. Paiion
pacmoyiokeH B IICHTPaNIbHOUM yacTu KpbiMa u sBisercs
TUMIUYHBIM I CTEITHOW YacTH moiyocTpoBa. Teppuro-
pus paiiona cocrasisier 1765,8 Thic. ra. [lo cocrostHHIO
Ha Hagaso 2018 1. B ero coctaB BXoaiaT 20 CeTBCKUX TTO-
CeJICHHH, TIPU 3TOM Ha TEPPUTOPHH OJHOTO M3 HUX Ha-
XOIIUTCS CTallMOHApHAsE METEOPOJIOTHYECKas CTaHIIUS
(KnennHuHO), JaHHBIE KOTOPOH CYMTAIOTCS PENPE3CHTa-
TUBHBIMU JISI TEPPUTOPUH paiioHa.

AmnpobupoBanubie panee [8, 9, 10] nponenypsr kap-
THPOBaHUS YPOBHS 00ECIIEYEeHHOCTH OCaJKaMU TeppH-
topun Kpbima, tora Ykpaunsl u Poccuiickoit ®enepa-
MU, OCHOBAHHBIC HA IAHHBIX CTAI[IOHAPHBIX METEOPO-
JIOTUYECKUX CTaHIMH, MOKa3aal BO3MOKHOCTH MpUMe-
HEHUSI 3TOW METOAOJOTUM JIJIi MOHUTOPHMHIA TEKYIEen
CUTYyaIlMl Ha YPOBHE OT 30HBI PETPE3EHTATUBHOCTH Me-
Teoposoruaeckor crannuu (B KpeIMy B cpemHeMm omHa
METEOCTaHIUs Ha PaiioH) 10 perHoHa B 1enoM. Bmecte
C TEM Pa3BUTHUE CIYTHUKOBBIX TEXHOJIOTH, TOBBIIICHUE
Ka4ecTBa M yPOBHA JAOCTYIMHOCTH AaHHBIX J[33, B TOM
YHCIie JaHHBIX O MMPOCTPAHCTBEHHOM U BPEMEHHOM pac-
MPEEIIEHNN 0CaIKOB, CO3/1aeT MPEANIOCHIIKY s Ooee
JIETATBHOTO TPOCTPAHCTBEHHOTO aHajH3a, YTO MOXKET
MOBBICUTH JIOCTOBEPHOCTh OIIGHKH BOJI0OOECIIEYEHOO-
CTH, 0OCOOCHHO B MEPUOJIbI BBINAJCHUS JIMBHEBBIX OCaJI-
KOB (BECEHHE-JICTHUN MTEPHO.).

Mertononorusi pacuera W TPENIOKEHUS IO MpH-
MeHnennto SPI Owimm pazpabotansr 6omee 20 et Ha3zan
(McKee u mp. [11]). B kagectBe 6a30B0il B TmepBHUY-
HOM aJlTOPUTME pacyeTa HMHJEKCa HCIOIb30BaHA TaM-
Ma (QyHKIUS pacrlpeieicHus] BEPOSTHOCTH BBITIAJICHUS
0CaJIkoB, B 00Jj1ee MO3IHIX UCCIIENOBAHUIX MPETOKEHBI
BapUaHTHI peAM3AIH U IPYTuX QyHKITHH (B 3aBUCUMO-
CTH OT JIOKQJIbHBIX 0COOCHHOCTEH pernoHa) [3].
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Tabmuna 1

OHeHKa BOI[OOﬁeCIIe‘IeHHOCTI/I nepmuoga B 3aBUCUMOCTY OT 3HAYECHN A CTAHNAPTU3VPOBAHHOIO MHAEKCA OCATKOB

Table 1

Water availability of the period assessment depending on the Standardized Precipitation Index value

BepoaTtnocts, %
3nauenue SPI XapaKTepucTuKa mepuopa Probability, %
SPI value Period characteristic MTpEeBbILIEHN MEHbIIIero 3HadeHs
exceeding less value
> 3,00 YPE3BbIYAITHO BIIAYKHBII <0,13 > 99,87
extrimaly wet
200 9KCTPEMAIbHO BIIAXKHBIN 298 9779
’ extrimaly wet ’ ’
O4YEHDb BJIAXKHBIN
1,50 severe wet 6,68 93,32
1,00 BAKHDIN 15,87 84,13
wet
0,00 CPEAHI 50,00 50,00
average
~1,00 3acyMBLL 84,13 15,87
> dry > >
_150 OYeHb 3aCYLUIMBBII 93.32 6.68
’ severe dry ’ ’
B 9KCTPEMa/IbHO 3aCyLIIMBbIN
2,00 extrimaly dry 97,72 2,28
<-300 qpestmaﬁgo 3aCYILIMBDIN > 99,87 <013
extrimaly dry
Tabmua 2
O6ecneueHHOCTH OCaIKOB MO rofaM ajis mepumona 2010-2017 rr., mereocranuus Knennnuno
Table 2
Annual precipitation probability for the period 2010-2017, weather station Klepinino
Top, CyMMa ocafIKoOB 32 Tofi, MM ObecniedeHHOCTB, %
Year Annual precipitation, mm Probability, %
2010 590,9 11,8
2011 331,3 80,0
2012 251,3 96,5
2013 418,9 53,0
2014 619,4 9,7
2015 567,7 18,0
2016 646,9 5,6
2017 287,5 90,3

CyuiecTBeHHBI HEIOCTATOK BJard W 3acylUIMBBIE
SBJICHUS] HAYMHAIOTCA MPpU 3HaueHuU uHjekca SPI Hioke
«—1». I'paHuubl 30H 3aCyNUIMBOCTH WM TEpPEyBIaxK-
HEHHOCTH U UX XapaKTePUCTUKA MPUBOAATCS UCXOIS U3
BEPOSITHOCTH HACTYNJICHUS COOBITHH, YUNUTHIBas IIPUBE-
JICHHE 3aKOHA PacIpelesieHns] OCaKOB K HOPMaJIbHOMY
3aKOHY pacIpelefieHns] BEpOATHOCTH (cM. Tabmn. 1, oHa
pacuipeHa 1 BUAOM3MEHEHA TI0 CPaBHEHUIO ¢ 0a30Boii
[11]).

Husa pacuera SPI ncnonbs3yroTcss MHOTOJIETHHE JaH-
HbIE 00 ocagkax (MecSYHbIE CYMMBI), PEKOMEHYEMBIN
psan HabmoneHuit — He Meree 30 set. B 3aBucuMocTH oT
Lesieil aHanu3a pacueTHBIN HHTEPBal MOXKET COCTABIISTh
0T oHOTO J0 48 MecsleB, IpU 3TOM Ooliee KOPOTKHE
WHTEepBajbl (OOUH — TPU MecCsIa) HCIONb3YIOTCS s
MOHUTOPUHIA BO3HUKHOBEHHS METEOPOJIOTHYECKONH H
CENIbCKOX03SIMICTBEHHOM 3aCyX.
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s onpenenenus: mapaMeTpoB GopMmbl 1 MaciTaba
KpUBOM BEpOATHOCTH TaMMa pacHpeiesieHHs] 0CaKoB
WCIOJB3YIOTCA METO MOMEHTOB WJIM METOJ HanOOIb-
mero npasaonomoows. ['aMMa GyHKITHS HE ompereiieHa
IIPY HYJIEBBIX 3HAYEHUSIX apryMeHTa (T. €. IPH HyJIEeBBIX
CyMMax OCaJIKOB 32 MECSIIL), TOITOMY B TaKHUX CIIydasix
HaKOIJICHHOE 3HAu€HHE OMpEeNseTCs CyMMHpPOBaHH-
€M BEpOSTHOCTH HACTYIUICHUs MEPUOJOB 0€3 0CalKoB
Y 3HAYEHUs] MHTETpaia BEPOSTHOCTH IUIOTHOCTH TraMMa
pacnpenenenus. s mepexoma OT ramMMa pacrperesie-
HUSI K HOPMAJIBHOMY PAacCHpEACICHUIO BEpPOSTHOCTEH
MOXHO HCIIONIb30BaTh YPaBHEHMS alllIPOKCUMALIUNH (CM.,
Hanpumep, [9]).

B pabote paccMoTpeH nmpuMep OICHKH YPOBHS o0e-
CIIEYCHHOCTH OcajkaMu Tepputopun KpacHoreapaei-
CKOro paiioHa C WCIOJIb30BaHHEM CTaHIAPTH3UPOBAH-
HOTO MHJEKCa OCAJKOB M MPUMEHEHUEM JUIS aHAIU3a HEe
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Fig. 1. SPI dynamics for Krasnogvardeysky district (Klepinino weather station)

for the period of 2010 -

TOJBKO MaTE€pHajloOB CETH CTAalOHAPHBIX METEOpOJO-
ruueckux ctanuuii Kpeima (B pacuerax HCIOIb30BaHBI
apXHBHBIC IAHHBIC TUAPOMETCITYKObI YKpaHHBI, TAaHHbIC
roroxuoro uHbopMepa RpS [12], 6a3 maHHBIX ¢ OTKPHI-
TeIM goctynioM NASA [13] u EC [14], marepuainsl me-
TeoctaHMy KilenmHnHO), a TakKe JaHHBIE O MPOCTPaH-
CTBEHHOM U BPEMEHHOM paclpe/IeIeHHH OCaIKOB MUCCHH
(mpoekra) mobansHOrO M3MepeHus: ocagkoB GPM [5].

Pesyabrartsl nccaenopanmii. OrieHKa BappUpOBaHUS
BOJOOOECIIEYEHHOCTH B YCJIOBHAX OOrapHOro 3emJese-
TSI B 3aCYLINTUBOM 30HE NP OTCYTCTBUH JONOIHUTEIb-
HBIX BHEIIHUX BOAHBIX PECYpCOB B IEPBYIO Ouepeib
omnpenenseTcs AMHAMUKON BBITIACHHS 0CAAKOB, MX 00b-
€MOM H pacrpesie]IeHUEeM 0 TEPPUTOPHUH.

Crennast vacth KpbIMa OTHOCHUTCSI K TEppPUTOPHH
PHCKOBaHHOTO 3eMJIefeNusl ¢ OONBLION BEPOSTHOCTHIO
BO3HMKHOBEHHUSI 3aCyX Pa3IMYHON HPOJOIKUTEIBHO-
CTH M WHTeHCHBHOCTH. Hopma ocankoB kojiebneTcs ot
360-370 MM B 3amajHON U ceBepo-3amaaHol YacTax 10
450-480 MM B IEHTPATHLHOW ¥ BOCTOYHON YACTIX CTETI-
HOH 30HBI TOTyoCcTpoBa [15] ¢ cyIecTBeHHO# BapHaIy-
eil ocagkoB 1o rogam. IlepeopuenTtanus ceabCKOX03sii-
cTBeHHOro komiiekca Kpeima ¢ 2014 1. Ha TexHONMoruu
OorapHOTO 3eMJyIeIeNUs IPEABSIBISCT NOBLIILICHHBIE TPe-
OOBaHUSI K CHCTEME MOHHUTOPHHTA 3aCyLIUTUBOCTH €r0
TEPPUTOPHH.

XapakTepucTuka 00ECIIEYEeHHOCTH OCAAKAMU TEKy-
LIEro IeCATUIIETHUS 110 JaHHBIM MeTeocTanuu Knennuu-
HO IpuBe/ieHa B Ta0. 2 (pacueTHblid pag— 1970-2017 ).

AHanu3 TpUBENEHHBIX METEOAAaHHBIX MOKAa3bIBAET,
YTO 3a TIOCTIeTHUE BOCEMb JIeT 00eCIIeueHHOCTh 0CaIKa-
MU 3a I'0J] B 30HE PENPE3eHTATHUBHOCTU METEOCTAHINU
Kiermmanuao (KpacHorBapaelickuii paifoH) Oblma OIv3-
Koil K cpemHeit: Tpu 3acynnimBeix (2011, 2012, 2017),
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beginning of 2018 with estimated time scales of 1, 3, 6 and 12 months

yeTbIpe BIaxHbIX roaa (2010, 2014-2016) u onun Onnsz-
Kuii K cpeqaemy (2013).
EctectBenHass BomooOecneueHHOCTh OIpeensIeTcs
B MEPBYIO OYEpEAb UMEIOIIMMUCSI MECTHBIMH BOJAHBIMU
pecypcamMu M MOXKET XapaKTepHU30BaThCsl COOTHOILIEHH-
€M OCaJIKOB M CyMMAapHOIrO HCIapeHHs, T'yCTOTOM ped-
HOH CeTu MM MOJIyJIEM CTOKa ¢ Teppuropuu. IIpu sTom
MOCTYIJIEHUE SHEPreTHUYECKUX PECYpPCOB Ha TEPPUTO-
pUIO, ONpENENsIoNlee YPOBEHb MNOTEHUUATIBHOIO CyM-
MapHOT'0O UCTIAPEHUS, SIBJISIETCS BETMYMHOM Oo0JIee mocTo-
SHHOU, TIOATOMY TEKYIIee COCTOSHUE 00EeCIIEYeHHOCTH
BOJHBIMH pecypcamu (0e3 yuera n3MeHEeHUs TOYBEHHBIX
BJIAro3aracoB) B MEPBYIO OYEPEIb OMPEENIAeTCS KOIH-
YEeCTBOM OCAJIKOB 32 OMpEeNIeHHBIN TIepro (Kak B Kpa-
TKOCPOYHOM, TaK U B CPEIHECPOUYHOM ILIaHE, YTO OCO-
OEHHO Ba)XKHO AJIS1 TEPPUTOPHUI CEITBCKOXO3SICTBEHHOTO
ucnoiab3oBanus). Mcnons3yemslii B pacuere SPI mepe-
MEHHBI HHTEpBaJl PacueTOB MO3BOJISET OJHOBPEMEHHO
[IPOBOAUTh MOHUTOPHUHT PA3JIMYHBIX MPOLECCOB, B TOM
YHUCIIE OLIEHHUBATH OCTYMHOCTh BOJHBIX PECYpPCOB WU
MOYBEHHOM BJArd AJI CEJIbCKOXO3IMCTBEHHBIX KYIBTYP
(unu ypoBeHb UX Je(UINTA), YTO B APUAHBIX YCIOBHSIX
ABJISICTCS. OCHOBHBIM (DaKTOPOM, OIPEICISIOMNUM Ypo-
BEHb BO3MOXHOM NMOTEHIIMAJILHON YpOKaHHOCTH.
Bapuanusa HOpMalIM3WpPOBaHHBIX OTKIOHEHHUW OCaj-
KOB — CTaHJapTU3UPOBAaHHBIM HHIEKC OCAJKOB, pac-
CUATAHHBIN 110 MHOTOJIETHUM JJaHHBIM MECSUHBIX CYMM
ocankoB Meteoctannuu Knenvnuno 3a ssuBaps 1970 1. —
anpens 2018 . ¢ pa3TUYHBIME BPEMEHHBIMH HHTEpBa-
JlaMU TToKasbiBaeT, 4To B nepuon 2010-2018 rr. (puc. 1)
MaKCHUMaJIbHbIE OTKJIOHEHHSI B CTOPOHY YBIQXKHEHHOCTHU
TEPPUTOPHH HAONIOAANCH U BCEX PaCUETHBIX MHTEP-
BasoB B Mae 2015 . (SPI = 2,41; 3,14; 2,85; 2,84 — nns
OJTHO-, TPEX-, LIECTH- U 12-MEeCAYHBIX UHTEPBAJIOB CO-
avu.usaca.ru
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Fig. 2. Variation of precipitation (I) and SPI (II) index for mapping of water availability for February - April 2018 at the district level
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Puc. 3. Ouyenka sapvuposanus ocadkos no meppumopuu Kpacrnozeapoetickoeo paiiona (mapm 2018)
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Fig. 3. Evaluation of precipitation variation at Krasnogvardeysky (March 2018)

OTBETCTBEHHO), & MaKCUMAaJbHO 3aCylUIMBBIMH OBLIH
centsiops 2017 . (SPI = —2,66 — i1 OMHOMECSIUHOTO
nHTepBana) U koHery 2012 r. — magano 2013 . (SPI =
-2,46; —2,23; 2,39 gna omHO-, mECTH- U 12-Mecsad-
HBIX HMHTEpBaioB). HeOonpline uHTEpBajbl PacueToB
(1-3 mecsaua) MO3BOJNSIOT aHATM3UPOBATH BPEMEHHOE
CHIDKEHHE JIOCTYITHOCTH BIard pacTeHHsiM. [leprons
6—12 MecsIeB CONMOCTaBUMEI C TIEPHOAOM OHTOTCHE3a
CEJIbCKOXO3SICTBEHHBIX KYJIBTYDP M JAIOT BO3MOXKHOCTH,
10 CPAaBHEHUIO C YKPYITHEHHOM OLIEHKOHM OTAEIbHBIX JIET
(cM. Tabn. 2), aHaMM3UPOBaTh TUHAMUKY JTUTEIBHBIX
BJIQXKHBIX M 3aCYLUIMBBIX TIEPHONIOB, KOTOpbIE B Oorap-
HBIX YCIIOBHSIX OKa3bIBAIOT CYLIECTBEHHOE BIHMSIHHME Ha
NPONYKTUBHOCTh PaCTeHUH. B ro1oBOM 1MKIIE B paccMa-
TpUBaeMbI Meproja HabIoqanock 1Ba Ooee 3acyIuTu-
BBIX (OKTsI0ph 2011 — cenTs1i6ps 2013 1., utonp 2017 . —
anpens 2018 1. u ganee) Mo CpaBHEHUIO CO CPEIHUMHU
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district by the meteorological stations data (I) and GPM (1I)

YCIIOBUSIMH TEpHOAA U JBa BIaXHbIX (sHBapp 2010 —
cenTs6ps 2011 1., nronpb 2014 1. — maii 2017 1), ipu 3TOM
MHUHHMMAJIBHOTO ¥ MAaKCUMAJIbHOTO 3HaYeHus1 naaexc SPI
nmocturan B Mae 2013 1. (3KkcTpeMallbHO 3aCyIUINBbIE YC-
noBus) u B Mae 2015 1. (3kcTpeManbHOE yBIaKHEHHE).
OtaenbHBIE TEPUOIBI KPATKOCPOYHOM 3aCyIIUBO-
CTH, TaXKe TpU HU3KUX 3HaueHusAX SPI, MOTyT HEe OKa3bI-
BaTh PE3KO HETaTUBHOTO BIIMSAHUS Ha pa3BUTHE PACTEHUH
(mpu HAMWMYMM JOCTATOYHBIX BIIATO3aIIacOB B TIOYBE).
OpnHako NpH COBHNAACHUU KPAaTKOCPOUYHBIX IEPHOAOB
9KCTPEMAbHON 3aCyXH C JUIMTENbHBIM 3acyIIIUBBIM
MEPUOJIOM OH OJJHO3HAYHO XapaKTepHU3yeTCsl Kak Mepros
CEeJbCKOXO3SIMCTBEHHON 3aCyXH C CYIIECTBEHHBIM CHH-
YKEHUEM OHMOJIOTHIECKON TTPOAYKTHBHOCTH PACTECHHH.
Pe3ynbrarsl KapTUPOBaHUS BapbUPOBAHUS IPOCTPAH-
CTBEHHOH yBJIQ)KHEHHOCTH TeppuTopun KppiMa mmo cym-
Me ocankoB (¢peBpans — anpens 2018 1) u mo SPI (na
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Fig. 4. The ratio of monthly precipitation amounts measured at the Klepinino weather station and GPM data

anpens 2018 1., TpeXMeCTIHBIA HHTEPBAIT), TOCTPOCHHBIC
C HUCHOJB30BAHUEM TOYEUYHBIX JAHHBIX METEOCTAaHLUU
KpriMa, ¢ Buzyanuzaiueil pe3ynsTaTroB CpeicTBaMH OT-
kpeitoit 'MC (QGIS 18.0) moka3pIBaroT CyiiecTBeHHBIE
pasiuyus B OLIEHKAX YPOBHS YBIa)KHEHHOCTHU (pHC. 2).
N xoTs abconroTHas BEJTMYIUHA 0CaIKOB B TOPHOU U ITPEI-
TOPHOM 30HAX CYIIECTBEHHO NPEBBIIIAET 3HAYECHUS CYMM
0CaJIKoB B cTeNHOM 30He (puc. 2 I), ypoBeHb OTKIOHEHHUS
MX OT HOPMBI 3a JaHHBII BPEMEHHOH NEpHOA OTINYa-
€TCsl OT CTEMHOM YacTH He Tak 3HauuTenbHO (puc. 2 II,
KpuTepuanbHble 3HadeHus: SPI, mpuBenensr B Tabm. 1).

[I1oTHOCTH CyIIECTBYIOIIEH CETH CTAIlMOHAPHBIX Me-
TEOPOJIOrMYECKUX CTAaHUUH B cTenHoM yactu KpbIMcko-
IO NOJIyOCTPOBA COCTABIISAET UyTh MEHEE OTHOM CTaHIIUU
Ha paiioH. B coBeTckuii nepuoj BO MHOIMX KOJIX03aX U
COBX03aX (YHKIIHOHHPOBAJIU OCAJKOMEPHBIE MTOCTHI, KO-
TOpBIC TIO3BOJISTN TIOTy4YaTh HHGpOpMAIUio o Ooiee Je-
TAJIBHOM PACIPEACIICHUN OCaJKOB BHYTPU TEPPUTOPHUU
paiioHa (pacroioXeHrne OCaJAKOMEPHBIX MOCTOB — CM.
puc. 3 1I).

B nacTodiiee BpeMsi ICTOYHUKOM JIOIMOJIHUTENBHOMN
WHpOpMAIMK, KpOME IaHHBIX TOCYAapCTBEHHOH CTa-
[IHOHAPHONW CETH METEOPOIOTHUCCKUX HAOIIOACHIM,
MOTYT OBITH AaHHBIE JIOKATFHBIX aBTOMATH3MPOBAHHBIX
CTaHIMI (KOJIMYECTBO KOTOPhIX B KppIMy moka HecyIie-
CTBEHHO), a Takke nanuble J[33, HanpuMep mMaTepuasl
muccur GPM, no3Bosisitolye mpy pasperieHny CIyTHH-
koBoi nH(MopMmanuu 0,1° onyyars B cpemHeM JUIst paii-
oHa Kpeima 20-30 1onoJHUTENbHBIX MOHUTOPUHTOBBIX
y4acTKOB (TPUAOB), HHGOPMAIIHS TI0 KOTOPBIM JTOCTYI-
Ha c anpens 2014 r. (HayaJi0 MHCCHU) C TIOJY4aCOBBIM
untepBanioM. Takue GPM wuHTerpupyercs cepBuUcOM
NASA [16] B cyTouHble pacTpoBbie IUGPOBBIC H30-
OpakeHUs M MOTYT IMPEACTABIATHCS B BHIE PACTPOBBIX
JTAHHBIX 32 OoJiee ATUTETbHBIE BPEeMEHHBIC MHTEPBAIIBI.
Orta uH(pOpMaIUs MOXKeT ObITh MCTOYHHKOM, TIPH CO-
OTBETCTBYIOLIEH ee BepudHuKauuu, Ooyee IeTaIbHOTO
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(April 2014 - April 2018)

KapTUPOBaHUS OCAJKOB BHYTPM pailoHOB (BapHaHTHI
KapTHPOBaHUS paclpesieleHns 0CaJKOB 110 TEPPUTOPUU
pationa 3a mapt 2018 r., BEITIOTHEHHBIE TOJIHKO C YIETOM
JIAaHHBIX CTAITMOHAPHBIX METEOCTAHIINHN 1 JaHHBIX GPM,
npuBeneHs! Ha puc. 3 [ u 3 Il cooTBeTCTBEHHO).

Kak yxa3piBanocs panee, ogHO-, TpeX-, 12-Tu Mecsau-
Hble 3HaUeHus uHJekca SPI akTHBHO HCHOIB3YIOTCA AJIs
MOHUTOPUHIA BO3HUKHOBEHHMSI CEIbCKOXO3IMCTBEHHOMN
3aCyXHM U PEKOMEHJ0BaHbl BceMupHoOl MeTeoposaoruye-
CKOM opraHuzainuen Juisi BHEAPEHUS B BUJIE CTaHIapT-
HOI mpoueaypsl MOHUTOPUHIA BO BCEX cTpaHax [3].
AHanu3 3acylUIMBOCTH TEPPUTOPHUHU C HCTIOIB30BaHUEM
3TOTO MHJIEKCA TOCTYIIEH Ha 06a3e yKPYIHEHHBIX IPUJIOB
B CEpBHCAX HECKOJILKUX IMPOCTPAHCTBEHHBIX 0a3 JaH-
HeIX [17]. IlpumMeHeHre B MOHUTOPHHTE CEIHCKOXO3SH-
CTBEHHOW 3acyxu Ooiiee NETaJM3UPOBAHHBIX JaHHBIX
J33 MoXeT mO3BOJIUTH CYIIECTBEHHO YIYYIIUTH MPO-
CTPAHCTBEHHYIO TOYHOCTH PE3yNbTaroB. BmecTte ¢ TeM
MIPOBEACHHBIN aHAJIN3 TECHOTHI CBS3M MECSYHBIX CYMM
M3MEPEHHBIX BEJIMYMH OCaKOB MO MeteocTaHnuu Kie-
MIUHUHO U COOTBETCTBYIOIIUX CYMM OCaJKOB Ul TpUAa
ceppuca GPM, MmoKpbITHE KOTOPOTO BKJIHOUAET MECTO
pacroNOKEHUsT OCaJAKOMeEpa, YTO 3Ta TECHOTA OYEHb
Hu3Kast (kodddunuent nerepmunaruu 1> = 0,36, puc. 4).

Pa3bpoc maHHBIX H3MEpPEHHBIX 3HAYCHUH OCaIKOB
M0 METEOCTAHIMU (TOUYEUHBIC U3MEPEHUs) U MPOCTPaH-
CTBEHHBIX JaHHBIX (TUTOMIAah rpuaa 6onaee 80 km?) Mo-
JKeT OBITh BBI3BaH KaK MPOCTPaHCTBEHHOH BapHaluei
BBIMAIAIONINX OCAJIKOB, TaK M MpoOieMaMH, CBS3aHHBI-
MH C HEOOXOIMMOCTHIO JOIOJHATEIHFHOM KaJTHOPOBKH
JAHHBIX AT TEPPUTOPHUH. [[Is1 OLIEHKH BO3MOXKHOCTH
HCIOIb30BaHUA JaHHbIX MUccuu GPM ainst tepputopun
Kprima HE0OX0arMO MPOBEACHUE TOTOTHUTENBHBIX UC-
CJIEIOBAaHUH IO PENPEe3eHTaTUBHOCTH 3THX JAHHBIX Ha
BHYTPUPAMOHHOM YPOBHE.

BeiBoabl. IIpoBeneHHBIE HCCIENOBAaHHA IIOKa3a-
JI¥, YTO NPUMEHEHHE CTaHAAPTH3MPOBAHHOIO HHIEKCA
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ocamkoB (SPI) ¢ BpeMEHHBIMH WHTEPBAIAMH Pa3jIHy-
HOW TIPOAOIDKUTENFHOCTH MOXET OBITh 3((EKTHUBHBIM
WHCTPYMEHTOM MOHHTOPWHTA JUIsl aHallu3a 3acCyIILIH-
BOCTH TEPPUTOPUH Ha YPOBHE paiioHoB. 1o cpaBHEHUIO
C OOBIYHBIM aHAJIHM30M OOECIICYCHHOCTH TEPPUTOPUHU
ocaZkaMH HOpPMaJIM30BaHHbBIE 3HAUEHUS WHICKCA HAfOT
BO3MOXXHOCTh COTIOCTAaBUTh CTENEHb 3aCyIITHBOCTH
BHE 3aBHCHMOCTH OT HPUPOIHO-KIMMATHYECKOW 30HBI
(cTemHasi, IpeATOpPHAsSI ¥ JIp.) U MEPSHTH OT aHaIu3a OT-
JIETIbHBIX TIEPUOJIOB K OJHOBPEMEHHOM OLIEHKE JTUHAMMU-
KM pas3IMYHBIX TPCHIOB.

[Ipumenenne manasix GPM miis kapTHpoBaHMS TIPO-
CTPaHCTBEHHOTO PACIIPENeNIeHNs] 0CaIKOB 110 TePPUTO-
pUM CTEHBIX palloHOB KpbiMa MOXKET Ha MOPSIIOK yBe-
JIMYUTH TOYHOCTH IIPOCTPAHCTBEHHOIO KapTUPOBAHUSA
BOJIOOOECIIEYCHHOCTH TeppuTOpur. BMecTe ¢ TeM MoBkI-

J33 Ttpebyer mns Tepputopuu cremHoi yactu Kpeima
MIPOBEACHUS JONOIHUTEIBHBIX HUCCIEOBAaHUMN, CBA3aH-
HBIX C YPOBHEM PENPE3eHTaTUBHOCTH CITyTHUKOBOM MH-
(dopMaIm, Tak Kak TeCHOTa CBSI3M JIAHHBIX Ha3€MHBIX
HaOmoneHnit n nanaeix GPM 3a mepuoxn 2014 1. — Hava-
1o 2018 r. oueHp HU3KaA (k03D PUIIMEHT HeTepMUHAIIH
r’=0,36).

BwMmecte ¢ TeM aHanu3 pacxoKIEHHS TOYEYHBIX JaH-
HBIX 00 Ocajkax JIOKaJIbHOW pailoHHON MeTeoCTaHIHMH
(KnenmuHUHO) M MaHHBIX CHYTHUKOBBIX CEPBHCOB IIO-
Ka3bIBAaeT OYEHb CYNIECTBEHHBIE PazIN4Ksi, 0COOEHHO B
3MMHHE MECALbl, YTO II03BOJISIET CHENaTh BBIBOA O He-
00XOIMMOCTH JIOKaJIbHON U PETHOHAJIBHOMN KalInOpPOBKH
CIYTHHKOBBIX AaHHBIX 00 ocajkax, a Takke O MoTpeo-
HOCTH B YCTAQHOBKE JIOTIOJIHUTENIBHBIX OCaJIKOMEPHBIX
MOCTOB Ha TEPPUTOPUU palioHa Ui moiydeHus Oojee

MIEHUE TOYHOCTH MPOCTPAHCTBEHHOM OIEHKH BOJ000€-
CIEYEHHOCTH TEPPUTOPUH C 33I€HCTBOBAaHNEM JTaHHBIX

TOYHBIX OLEHOK IPOCTPAHCTBEHHOIO BapbUPOBAaHHUS
OCaJKOB.

Paboma svinoaneHa npu gpuHarcosoil noddepicke PODH u MuHucmepcmaa o6pa3o8aHus, HQYKuU U MOA00eH U
Pecnybauxu Kpvim 8 pamkax HayuHo20 npoekma N@ 17-45-92026 p_a.
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