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OBLUAS XAPAKTEPHCTHUKA PABOTBI

AKTYAILHOCTb TeMbI JMCCEPTALMH. ATMOC(EPHbIC OCAIKH ABNAIOTCA
OCHOBHO# XapaKTEepPHCTHKOIl KNMMaTa, a 3HaHME BbINAJAIOLIMX TOAOBBLIX M
CC30HHBIX CYMM OCAZKOB NpeACTaBiseT co0oif BakKHYIO KIHMATHYECKYIO
XapaKTepHCTHKY, HEOOXOMHMMYIO JUIf HCMONb30BaHHA npH  3(deKTHBHOM
pasBMTHH JKOHOMHKH mo6oii cTpanbl. Onpeenenie NPOCTPAHCTBEHHBIX
3aKOHOMEPHOCTEHi pacnpe/ie/ieHHs 0CaKoB N0 OporpadHUecKH ClOXHOIT ropHoii
TeppuTOpyH KbIpreiscTana, HECMOTPA Ha MONYYEHHbIE K HACTOALEMY BpPEMEHH
SHAYMTCNIBHLIC PE3YNbTAThl B € pEleHHH, BCE €lIe OCTAeTCA BAKHOI
npobnemioii 3anaueii NpUKNAAHOI KIHMATONOrMH 3TOro perHoHa. OcHOBHOI
NpHYHHOI ABNAETCA PEAKas CeTb Ha3eMHbIX MYHKTOB HabmoaeHuil 3a ocaakam,
KOTOpas K TOMY e CHIBLHO cokparunack nocne 1990 r. Tak, Hanpumep, uicio
MereocTaHumii ymensuniocs ¢ 80-85 B 1970-80 rr. no 33 B HacTosLee BpeMs, H
CYLIECTBEHHOIO pactuHpends cetd B Gminkaiitueii 6ymyuiem He npeasummTcs.
Hanbonee nepcnekTHBHBIM M TEXHHYECKH COBPEMEHHBIM BBIXOZOM M3
NOJNOXEHHA ABNAETCA WHPOKOE NPHBNEYEHHE CIYTHHKOBBIX AAHHBIX N0 OCAJKaM
Ans peienns 31oil npobnemsl. Mcnons3oBaHie CMyTHHKOBBIX HaGmopeHuii
NO3BOJMMT MONYYHTh HE TONbKO ropasgo Gonee noapobHyio mHdopmaumio 06
ocajikax, HO OJJHOBPEMEHHO JacT HOBbIE HE3aBHCHMBIEC JAHHbIE, NO3BONAIOLHE
NOATBEPANTD (/11 ONPOBEPrHYTS), YTOYHHTL H PacLUHPHTL BCE HaiiieHHbIe paHee
pelieHHs 10 Ha3leMHOil - ceTH ocankomepoB. CoBpeMEHHBIE CITYTHHKOBbIC
HabmoAeHHA 32 OCAAKAMH IIMPOKO HCMIONB3YIOTCS BO MHOMMX PerHoHax MHpa, rae
JaTH NONOXKHTENbHbIE pesynbTathl. OHAKO HX HCMONE30BAHHE B NOPHLIX paiioHax
TpebyeT paga AONOAHHTENBLHBIX 337a4 MO azanTauMH AaHHLIX K oporpadHueckim
YCNOBHAM KOHKPeTHbIX perioHoB. Jins rophoii Teppuropii Kbipreictana
npeanaracMoe aBTOPOM  JMCCEpTaUMH  HCTIONB30BAHME MYJIBTH  CITYTHHKOBO
mozenn Tropical Rainfall Measuring Mission Multi - satellite Precipitation Analysis
3B43 (TMPA-3B43) mna pacuera rofioBbIX H CE30HHBIX CYMM OCa/IKOB B €ro
pasIMHHBLIX OporpaduUuecKiX i BHICOTHBIX 30HAX AGNAETCS BriepBble. BhIXOAHBIMK
JaHHBIMH 37T0ii MOZIC/IH ABNAIOTCA MECSMHbBIC CYMMBI OCAIKOB B Y3/1aX perynsapHoit
cerki 0,25°x%0,25°, Tak wro Tepputopmio KbiprbicraHa nokpbiBaior 351 ysen
perynapnoii ceTkH, WTO Ha nopagok Oonmblue AeficTBylouyx ceifyac 33
mereocranumit.  [Jlannwie mogenn TMPA Haxonsres B cBofoaHOM gocTyne Ha
caiire National Aeronautics and Space Administration (NASA). ITonyueuue
MeCA4HBIX CITYTHHKOBBIX CyMM OcaakoB B 351 yane cerku 3a moboii TpeGyembiii
NepHoa BPEMEHH /1A HEJOCTATOMHO OCBEWCHHON METEOCTAHUHMAMH CIOXHOM
ropHoii TeppuTopHis KbIprsi3scrala OTKpLIBAET WWHPOKHIT MyThb K HX ApeKTHBHOMY
MCTIONB30BAHMIO, KaK I8 Hay4yHBIX MCCNEAOBAHMIL, TAK M PCIICHHA TEKYLUHX
npHKnagHbX 3aaa4. [Tpexne Bcero, 370 BOIMOXKHOCTb MOMYHEHHA HE3aBHCHMBIX
HOBBIX JAHHBIX 32 Bech nepioA paGoTel cnyTHUKOBON cuCTeMbl [loaTomy
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JmcceprauioHHas pabota, BnepBbie NMpeanaralouias Takoe pellieHHe 3a5avn Juis
HEJOCTATOYHO OCBELLIEHHOI METeoCTaHLAMH TopHOit TeppuTopHH Kuipreiscrana,
HOCHT TAIOKE BOKHBIH NTHOHEPHBIii (MUNOTHBII) XapakTep.

Cea3b  TeMbl JAMCCEPTALHH ¢ HAYMHBIMH  NPOrpaMMAMH.
Huccepraunonnas paGora Bbinonuanack B Teyenne 2011-2019 rr. B pamkax
HayyHO-HCCe0BaTenbCkiX pabor kadenapbl METEOPONOrHH, 3KOJOFHH M
oxpaHbl okpyxkaiomeii cpeant  Keipreiscko-Poccuiickoro  Cnasamickoro
ynusepcutera uM. B.H. Ensuna (M20, KPCY) no sayyHoMmy HanpasieHio
«[Tpuknaguble  KAMMaTHyeckne Hccneposadus  Keipreiscranan.  Asrop
AMCCEepTaUMH NpeABapHTENbHO TMpoWeNn CReuHambHYl0O 9 -  MecauHyio
CTAKHPOBKY MO CNYTHHKOBOIi Mereoponorun B Llentpe ofpasoBanua no
KOCMHYECKMM HaykaM M TeXHonmoruaM B AsmarckoM M THXOOKeanckoM
pernone (CSSTEAP), Lientp npuxnanubix uccnenoanuii kocmoca (SAC), rae
HM 6bU1 BLINOJHEH MIUIOTHBII MPOEKT MO TeMaTHKe AHCCEpTaLHit.

Ieas u 3agaun uccaegoBanmus. Llenbio auccepraumonHoii paGotsi
ABNANACH - OLEHKA MOAOBBIX H CE30HHBLIX CYMM OCaJIkOB JUIR PaxIH4HBIX
KJIHMaTHYECKHX NPOBHHLMIT H BBICOTHBIX 30H Kbipreisctana, nomy4aeMmbix no
MynbTH cnytHukoBoii mouenu TMPA, c yueroM ajantauui, Banupauuu H
NpHBEACHHA €€ JAaHHBIX K pe3ynbraraM HaGmioneHuii MereoctaHumii no
YCTaHOBJICHHBIM CTATHCTHYECKHM 3aBHCHMOCTAM.

B 3agaun necieoBanHii BXOAIIO PeLICHHE C/ICAYIOIHX BONPOCOB:

1. MHononnumensno adoanmupoeams mopens TMPA pna pacuera ronoBbix
M CE30HHBIX CYMM OCAZKOB C YYETOM cheuu(uKky ropHeX paiioHoB
Kbipreiscrana.

2. IIposecmu eanudayuio ananTHPOBAHHLIX FOJOBBIX H CE30HHBIX CYMM
OCaJIKOB JUIA OLECHKH NOrPELIHOCTel JaHHbIX, NMOJy4yaeMbIX N0 MOACHH
TMPA B ropubixX paiionax Keipreiscrana.

3. Ouenums cmamucmuueckue céA3u U 3ASUCUMOCMN ARANTHPOBAHHLIX
rOJIOBBIX H CE30HHBIX CYMM OCaJKOB, nosy4yaemsix no moaenu TMPA, c
HabnIofCHHAMH METEOCTaHUMIT M BO3MOXHOCTD MX MOC/IE/YIOWEro
NPHBEACHHA K IaHHBIM CTaHUHI.

4. PaspaGomams Mexnonozuio NpaKmMuiecKko20 npusedenun
CHYMHUKOBHIX OGHHBIX U ROAYHUMD Npusedenusie K HAOMIOOCHUAM
Memeocmanyuii OKenKI u Kapmeol 20008b1X U CEIONHBIX CYMM 0CAOKO0E,
nonyuaemsix no moaenn TMPA, ana ropusix paiionos Keipreiscrana no
HaliICHHBIM CTATHCTHYECKHM 3aBHCHMOCTAM.

Hayunas HOBH3HA NOJYYCHHBLIX PE3yAbTATOB.
e  PaspaGorana cneumanbHa® METOAMKA JOMONHHTENLHON ananTauyy MOAenH
TMPA ans rophbiX paiionos Kbipreiscraia, NOBLICHBILAA TOYHOCTb pacyera
roZIoBLIX H CC30HHBIX CYMM OCAJIKOB C Y4ETOM CTPOCHHS €ro TePPHTOPHH.
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e [lpoBeacHa BanHAauMs aJanTHPOBAHHBIX TrONOBbLIX H CE30HHBIX CYMM
0cafikoB, monyuaeMex no mopenn TMPA, ¢ ucnonb3oBaHHeM B KayecTse
Mepbl pacXOXIeHHA cpeAHuX ksaapatnueckux oraonenuii (CKO),
OKa3aslllan - BO3MOXKHOCTb €e MPHMEHEHHA B TOPHBIX paiioHax
Ksiprencrana.

e  HaiigeHs! craTHCTHUECKHE 3aBHCHMOCTH  aJanTHPOBAHHBIX TOAOBBIX H

Ce30HHBIX CyMM OCaakoB, mnoayuaembix no mogend TMPA, ¢
HabmoaeHwaMH MeTeocTanuuii KuipraiscTana, 410 JaeT BO3MOXHOCTB HX
NOCNEAYIOLIEro NPHBEACHHA K 3THM JaHHBIM.

e Pajpaforana TexXHONOrHs MPAKTHYECKOrO INpPHBEACHHA CIYTHHKOBBIX
* JBHHBIX M MONYYEHb! NPHBEACHHbIE K HAGNIOACHHAM METEOCTAHLMIT OLCHKH
TOZIOBBIX M CE30HHBIX CYMM OCAZIKOB, @ TAKKEe MOCTPOEHbI KApThl OCAKOB,
nonyuaemsix no mogenn TMPA, ana ropusix paiionoB Keipreisctana rno
HaliiIeHHbIM CTATHCTHYCCKHM 3aBHCHMOCTAM

MipakTideckan  3HAMHMMOCTh  NOAYYeHHBIX pesyasTaroB. [l
NPaKTHYECKOrO ¥  HAYWHOrO  HCTIONL3OBAHHA  NpeAnaraeTcs  CHCTeMa
CTATHCTHYECKHX 3aBHCHMOCTeHH, HaiiieHHbIX A/IA PavTHYHBIX 30H FOPHBIX paiioHOB

" Kbipreiscrana, nossojsiowas Ans 351 ysna perynaphoit cerku mogenn TMPA,

HakpbiBajouix  Kbiprecras, nomyuars NpHBEACHHbIE K MOKa3aHHAM
MeTeoCTaHUMii rOJ0BbIC M CE30HHBIE CYMMBI CITYTHHKOBBIX ocankos. Takoe
NpHBEieHHE MOXHO MPHMEHATH K JaHHbIM: 1) 32 MoGble OTACNBHBIE CE30HBI H
rofibl; 2) ocpeaHenHsie no aoGoMy nepHoay siet; 3) No 3aiaBaeMbiM OTACTBHLIM
y3nam perynapHoif CeTKH Wi MX IPynnam; 4) No pasauvHbIM OpOrpaduUecKM i
BBICOTHBIM 30HaM TeppiTopiit (3oHsr: 20 1 kM, 1-1,5 kM, 1,5-2,5 kM, > 2,5 xm); 5)
1o 4 knuMaTHueckum nposuuumaM Keiproiscrana - Cesepbiii, CeBepo-3anabiii
Keiprsicran, I0ro-3anaansiii Keiprencran, Buytpentnii Tans-Llans, Hccbik-
Kynsckan komosina; 6) no Keipreiscrany B uenoM. Bee 3710 no3sonset wpoko
NPHMEHATL COBPEMEHHBIC CMYTHHKOBbIE AAHHBIC TO OCAKAM, NOMy4acMEIe Mo
mozemt TMPA 1 MMeiouecss B cBOGOZHOM AOCTYNE Ha opuumanbHoM caiire
NASA, ans NpHKIAAHOTO KAMMATHYECKOTO HCMONL30BAHHA B HEJOCTATOYHO
OCBEWICHHBIX  METCOPONOTHYECKHMH  HAGMIOJEHNAMH  TOPHBIX  pajioHax
Keipreicrana.  CsoGogHocTs — AOCTYNa K CUYTHHKOBBIM - MaTepHaniaM
o6ycnasnuBaer GosbluMe MPAKTHUECKHE BBITOBI OT HCMONL30BAHMA 3TOrO
MaCcCHBA JIAHHBIX, TAK KaK PACLIHPEHHE CETH METOCTaHUMIT H NPOBEACHHE HA HIX
HaseMHbIX HaGmozenwii TpeGyer = 3HaUMTENBHBIX 3aTpaT H PEAILHO HE
ocyuecTsMO B Gmipkaiiluem Gyayuiem.
OcHOBHbIE MOJIOACHMNs!, BbIHOCHMbIC HA 3ALINTY.

1. MeTtoanka AONONHMTENbHON ananTauHH MOACHH TMPA mns pacvera

TOZOBBIX H CE30HHBIX CYMM OCAJIKOB C YHETOM CTPOSHHA TOPHBIX paiioHOB

~ Ksipreiscrana. ‘

2. TMonoxuTeNbHbie pe3y/IbTaTbl NPOBEACHHOM BATHAALNH ANAMTHPOBAHHAIX
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TONOBBIX H CE30HHBIX CYMM OCAJIKOB JUISl OLCHKH KauecTBa THX JAHHBIX,
nonyyaembiX no mozaens TMPA B ropubix paiionax Kuipruiscrana.

3. Haiinennsle crarHCTHYECKHE 3aBHCHMOCTH afanTHPOBAHHBIX TONOBBIX M
CE30HHBIX CyYMM oOcaakoB, nosiyyaemblx no wmoaenn TMPA, c¢
HabniofieHNAMH MeTeoCTaHUMii M BO3MOXKHOCTD MX HCMOAL3OBAHHA ANA
MPHBCACHHA AAHHBIX MOJENH K JAHHLIM CTAHLHIA,

4. PaspaboTannad TEXHONOrHS MNpPaKTHHECKONO TIPHBEACHHA CNYTHHKOBBIX
AAHHBIX M NOJNYMEHHbIC NpPHBEACHHblE K HaOMOAEHHAM MeTeocTaHLuil
OLICHKH MOA0BLIX  CE30HHBIX CYMM OCA/IKOB, MIOCTPOCHHbIE KAPThI NOA0BbIX
H CE30HHBIX CyMM OCazikoB 3a nepuoza 1998-2014 rr.

Jluuneii Bkaag conckarens. JuccepranToM GbUTH JHYHO BBINOMHEHb!
BCE HeoOX0/MMBIE PaGOTEI MO MPOBECHHIO AHCCEPTALMOHHBIX HCCAEIOBAHHIT: 1)
c6op u cucTemaTmzauMs McXomHoit MHopMauMm, 2) ee craTHCTHYecKas
obpabotka, 3) paspaboTka HeOGXOAMMBIX METOMMK M HAYYHO-TEXHMHeCKHil
AHATH3 NOMYYaeMbIX KIHMATHYECKHX MarepHanoB, 4) MX HHTepnperaums, 5)
¢opMyNIPOBKA NONYYEHHBIX PE3yNLTATOB H BHIBOJOB.

* Anpobaumsi  pe3yabTaToB amuccepraummi. OCHOBHbIE  pPe3y/bTaThl
Aucceprauuy aoknansisanuch B Teuenune 2011-2019 rr. Ha koHgpepeHuusx n
COBELIAHHAX PAaNTHYHOIO YPoBHA: B LIeHTpe npHKnaaHbix HecneaoBanuii kocmoca
(CSSTEAP, Huaus, 2011 r., nunotHsii NPOEKT); HAa EKEroAHBIX HAy4HbIX
koudepeniax KPCY, nocsauienHbIx Bcemupromy MeTeoposnoriyeckomy aHio —
23 mapra; Ha MeXAyHapoaHOii koHpepeHunn “JIHCTAHUMONHHBIE M HAleMHblC
necnenosanns 3emnn B Llentpanshoii Asun” B Llentpansuo Asmarckom
HMucmityre npuknanubix Mcenenosanuit 3emnu (LIAMU3, Binukex 8-9 centabps,
2014 r.); Ha MexayHaponHoii kondepenumn “Caxapockie urenms 2019 rona:
akonorwieckine npobnembt  XXI-ro Beka”, (Munck, 23-24 Maf); Ha
MexIyHaponHoii koHdepeHuH “IHCTAHUMONHBIC H HA3EMHBIC HCCNENOBAHMS
semnn B Llentpanbhoii Asun™ (LAWM3, Bumkex 17-18 centabps, 2019 r.).
Pesyneratsl uccnenosanis BHepeHbl B TeMaTHyeckuii npoekT no H3Y4EHHIO
onopueix neaunkos KP B LIAUM3.

Hoanora orpazkenns pesybTaToB AuccepTauun B nyGankamusix. ITo
Teme auccepraumn onybnukosaro 14 pabot, B Tom wicne 3a pyGexom (3a
npedeaavu KP) ony6nuxoBanbl 4 cratbi: ogna paGota B #ypuane Theoretical
and Applied Climatology, BXomswmM B ChHCOK Scopus; opgua paGora
onybnukosana B xypnane Iepmckuii Meorpaduueckuii Bectuuk u nse pabotsl
ony6mmkoBanbl B c6opike kondepenumy “Caxaposckue urenns 2019 roza”,
Bxoasuwme B cnicok BAK Pd,

Crpyxrypa u o6bem aucceprauni. Jliccepranms cocTouT i3 Beeenus,
4 rnas, Buisogos, Crincka Hcnonb3oBanHoi nutepatypsi (129 HaHMCHOBaHHiT) H
15 npunoxenwii. INonusiii oGvem mmccepraumn — 173 c1p., B ToM umcne
wumocTpauuii — 29, Tabnuu — 30, npunoxennii — 24 cp.
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PaGora Beinoanena Ha kadeape Mereoponorii, 3K0NOrHK 1 OXpaHbl
okpyxatouieii  cpeast (MJO)  Ksipreiscko-Poccuiickoro  Cnaesnckoro
ynupepcuteta uM. B.H. Ensumma non  pykosoactBomM  nokTopa
reorpaguueckux Hayk, npogeccopa — [lonpesosa Onera Amzpeesnua,
KOTOpOMY @aBTOpP MNPHHOCHT HCKPCHHIOO ONarofapHOCTh 3a OKa3aHHYIO

* npoyeccHOHANBHYIO MOMOLb i COACiiCTBHE B MOAroTOBKE AMccepTauuy. B

npouecce paboThl HaJ AHCCEpTaLeii aBTOp nonyyan LeHHble CoBeTh OT M.A.
Masno.oit, S. Prakash, u R.M. Gairola 1 Belpakaer UM NpH3HATENLHOCT.

OCHOBHOE COAEPXXAHHE PABOTbI

Bo BBEJAEHHMH paccMaTpHBalOTC aKTyalbHOCTh TEMbl, €€ CBA3b C
TeMaTHKOii HayuHBIX HccneaoBanuii kadgeapst MO, aalorcs uenb M 3amauu
HCCNenoBaHKii, MokasaHa MX HayyHas HOBM3HA, C(OPMyNHPOBaHBI OCHOBHbIE
3alILAEMbIE TIONOKEHHA M JaHa NpPAKTHHEeCKas 3HAUHMOCTb NOMYHEHHBIX
pe3yNLTaToB, MPHBOAMTCA NHYHBI BKAAA coMcKarens, anpobauus pesynbTartoB
HccnenoBaHuii, MoONHOTa MX OTpOKEHHA B NyOnukaumsx, CTpykTypa M ofbem
JHCCepTaLH.

B nepeoii raase «XapakTepHCTHKA HCCJIEAYEMOil TEPPHTOPHID,
MMeloLMii BBOAMBII XapakTep, Ha ocHOBaHHH 0030pa HMeloLMXcs ny6nuKaiii
naercs Kpartkas (u3nko-reorpaguueckas M KIHMaTHYeCKas XapakrepHCTHKa
Kbipreiscrana, npi 31oM OCHOBHOE BHHMaHHe 00patlaeTcs Ha TeppHTOPHANLHO-
BLICOTHBIC 3aKOHOMEPHOCTH pacnpeAcNeHHs OCaAKOB B 3TOM  pErHOHe.
YkasbiBaeTcs, “TO, Npexae BCero, CAeAyeT OTMETHTH CNEAYIOllHe OCHOBHbIE
paboTel (yHIAMEHTATLHONO XapakTepa MO 3THM BOMpocaM: MOHOrpadms
«Knumar Kuprusckoit CCP» (Otaen reorpadpun AH Kupr. CCP, komnexktis
aBTopos, 1965 r.), motorpapus [Moxomapenko IT.H. «Ocaaku Kuprusum (1976
r), Amac npupoaHsix ycnouii u pecypcoB Kuprusckoii CCP (Oraen
reorpagun, 1987 r.), moHorpapus «Oneaenenne Taub-lllansn» SPIHc’nrryru
reorpapun  Poccun, KHP, Kasaxcrana n  Taup-LUansckoii  du3mko-
reorpauueckas cranuus Mucturyra reonornis HAH KP, 1995 r.), monorpadis
Kysbmuuenka B.A. «LludpoBbie Mozenn XapakTepHCTHK — YBADKHEHHS
Ksipreiscranay (2008 r.), a Taloke KIHMaTHIECKHE CIIPaBOMHHKH H3aaHns 1969 1
1989 r. Cornacho 3tim u Apyrum pabotam, B Kbiproi3cTae MOXHO BbUICIHTb 4
KnuMaTHyecKHe MPOBHHLHH, HMCIOHE 3HAUYHTCIBHYIO obIHOCTE B pexHMe
ocaakos - Cenepubiii, Cepepo-3anaausiit Keipreicran (CC3K), [0ro-3anaansiit
Kuipruiscran (FO3K), Hecbik-Kynsckas kotosina (UKK) » Buytpennnii Taus-
Lans (BTIL), — B Kakaoli 13 KOTOPLIX MPOCAEKHBAIOTC HE OfIHA, a UeNad
CHCTEMAa CBOMX BBICOTHBIX 3aKOHOMEpHOCTEH yBenticHus OCaNkOB B
3aBHCHMOCTH OT KOHKPETHBIX Oporpaguyeckx yCoBHH. IpuBOAATCA H KpaTKO
aHANM3NPYIOTC YCTAHOBJCHHbIE B MyONMKAUHAX BBICOTHBIC 3ABHCHMOCTH
FOZOBBIX CYMM OCAAKOB B payiHUHbIX KIHMATHYECKHX  MPOBHHLMAX.
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BoisBnenusie B HasBaHHBIX  paboTax  TeppHTOPHANbHO-BBICOTHbLIC
3aKOHOMEPHOCTH M JIpYrie XapaKTepHCTHKH PeXKHMA OCaJKOB HCMOML3YIOTCH B
JansHefiteM AN KPHTHYECKONO COMOCTAB/CHHA HX CO CIYTHHKOBBIMH CyMMaMH
ocazkoB, nonyyaeMbimMit no moaenu TMPA (Bamipaws moaenu 1 ap.). B oxaroit
¢opme nNpHBOAATCA MMeEIOLMECA JaHHbE O HaOMmojaeMbIX H3MEHEHMAX
KAMMaTHYeckuX ycnoBuii Kbipreiscrana M oTMeyaeTcs  AHCKYCCHOHHOCTD
MMEIOLKXCA Pe3y/bTaToOB MO 3THM BONPOCaM.

Bo sropoit raase “Hcxoambiii MarepHan H METOAMKA OLCHKH
rof0BLIX H CE30HHBIX CYMM OCAZKOB MO MYJLTH CHYTHHKOBOH MOACAH
TMPA ans ropunix paiionoB Kpiprbiscrana” paccMaTpiBalOTCs HCXOAHbIE
MarepHansl M MeTOAbl MccnenosaHus. Ilepsble Tpu pasgena NOCBALUEHb!
BOMpOcaM onpejencHua (pacyera) CyMM OCAAKOB MO MY/LTH CIYTHHKOBOIi
mogen TMPA no aanHbiM 4 cryTHHKOB (00BEKT MCCNENOBaHMsA), METOAHKA
NOCTPOEHHS KapT OCAZKOB Ha OCHOBE OOLEKTHMBHONO aHaNH3a CNMYTHHKOBBIX H
Ha3eMHBIX JAHHBIX MO CMEUHAIbHOIl nporpaMMe, a TakKe aHAMHIHPYIOTCH
NOJIyYyeHHblE TaKMM TyTeM KapThi CNYTHHKOBBIX ocagkoB mns Keipreiscrana
(npeameT  MccnefoBaHMA), KOTOphle cpaBHHBaloTcs ¢ Kapramu [LH.
[Nonomapenko u B.A. KysbMuyenka, noiyueHHbIMH 110 JAHHBIM METCOCTAHLMII.
B 4 paszene rnasbl npuBoAnTeA paspaGoTanHas AMCCEPTAHTOM (B COABTOPCTBE C
H.A. TaBnoBoii) cneunanshas MeTOAMKA AONONHHTEALHOIN azanTauuu MOZIeNH
TMPA ans pactera rofioBBIX M CE30HHBIX CyMM OcamkoB B KuipreiscTane ¢
yueToM creunuKH CTPOCHHS €ro ropHOll TeppHTOpHH (MepBoe 3auMIAeMoe
MOJIOAKeHHE).

O6next muccnenosanusi. Monen TMPA-3B43 Bkmiouaer B cebs
HH(OpMAaLHIO C OCHOBHOIO cniyTHHKa TRMM (MHCCHS N0 H3MEPEHHIO OCA/IKOB B
TPOMHKaX, HaknoHeHHe opOuTsl 35°, nepion obpautenns 92 Mun, anoreii 381 km)
H Tpex AONOAHHTENBHBIX cmyTHHkoB — DMSP, ADEOS II 1 NOAA ATOVS.
Boixoanbie fannbie (MPOAYKT) MOAENH NPEACTABARIOT cOGOi MECAUHbBIC CYMMBbI
OCaZIkoB B y3Nax PperynspHoii cetku ¢ paspewenseM 25°x25°, Tak uTO
TeppuTopiio Kbiproisctana nakpeisaet 351 ysen ceTkH. AArOpHTM H3MEpEHHS
OCaJKOB OCHOBaH Ha TexHONOrMH Xo¢MaHHA, HCTONL3YIOUEH OAHOBPEMEHHO
BbICOKYIO TOYHOCTb MHKPOBOJIHOBBIX CEHCOPOB H XOpoLlee MPOCTPaHCTBEHHO -
BPCMECHHOE MOKPbITHE HH(PaKpacHbIX ceHcopoB. JlaHHBIE MOAEAH LUHPOKO
NPUMEHAIOTCA BO MHOIHX perMoHax MHupa, TA€ JanM MONOKHTENALHbIE
pe3ynbTathl. TeM He MeHee, K HEIOCTaTKaM MOJEH, NPEXKAE BCEro, Hano OTHECTH
OTpHUATENbHOE BAMAHHE HA OTPAKCHHBIl CHIHAN, YTO CHIDKAET Ka4yecTsO
onpezeneHHs OCAIKOB, NPH HATHYHH PA3NHYHLIX MO CTPYKTYpE COMpeAebHBIX
.. MOBepXHOCTeli, Hanpumep, okeaH-cywa. B ropax Takwe cutyauun Gonee
= pasHooBpasHbl H HEAOCTATOYHO M3yueHbl. Hanpumep, 310 Moker 6biTh BoaHas
nosepxxocTs Gonburoro ozepa (HMccbik-Kynb) i npubpexuoit pasuutbI, CkIoHbI
rop cBoGO/IHbIC OT CHEra H 101 CHEAHBIM MOKPOBOM M 2Ip.
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Meroauka wuccieroBanus. B OCHOBY METOAMKH MOCTpOEHHA KapT
ocazkoB no monens TMPA nonoxken uenblii paa Noc/ie0BaTebHbIX WANOB OT
COBMEIUICHHA (aCCHMIUIALMM) CMYTHHKOBBIX M HA3eMHBIX JaHHBIX (METOX
00BeXTHBHOI HHTEPNONALIMH) 10 BU3Yanu3auMi NOMyYeHHBIX 3Ha4eHHIT OCaIKOB.
Tlpuyem B monenn peanu3obanbl 06a BapHaHTa — MOCTPOEHHS KApT TOALKO M0
CAYTHHKOBbIM JaHHbiM (63 acCHMMAALMM HMX C Ha3eMHbIMH) H C Y4eToM
accumunaumy. TlpH J0OCTaTOMHOM 4HCAE HA3eMHBIX METEOCTaHLMii MeTon
00BEKTHBHOIT HHTEPNONALUMH CYIIECTBEHHO MOBBILAET KAYECTBO MONYYAEMBbIX
Kapt ocajkos. Ho npu ux manom umcne, kak 310 Hmeer mMecto B Kbipruiscrane,
NojyyaeMble NO Ha3eMHLIM JAHHBIM CYTOYHEHHS KapT» COOTBETCTBYIOT TO/LKO
TEPPHTOPHH OKPECTHOCTEH HAa3eMHbBIX CTAHLIHI.

Ipeamer nccaenosanus. Henonb3ys, 3TH TeXHONOMH, HAMH MONYYEHbI
oba BapuanTa KapT ocaakoB s Tepphtopui Kbiproiscrama. Ha puc. |
npHBeAcHb! (PparMeHTh! BADHAHTOB KapT roAoBbIX ocankos s yactH CC3K, u3
KOTOPbLIX HarfsAHO BHAHA CTENeHbL BO3MOXKHLIX YTOUMHEHHIT NMOMYyuaeMOro nons
0Ca/IKOB NPH HCMONL30BaHIH METO/A 00BEKTHBHOI HHTEPIONALIHH.

8) 6) Ocamu,
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Puc. 1. ®parMenT KapThi rof0BbIX CyMM 0caakoB no moxenu TMPA ans uactit
Teppuropun CC3K 6e3 npimenenna MeToaa 00beKTHBHOI HHTepnonauuy (a) H C
ero npumenenseM (6). Uncna Ha a) COOTBETCTBYIOT 3HAYEHHS OCAIKOB (MM) N0
JaHHBIM PacNO0KEHHBIX 316Ch METCOCTaHLMIT

Buut npoBeacH CpaBHMTEbHbLIT aHANH3 MOMYYEHHBIX CITYTHHKOBBLIX KapT
ocagkoB Kbipricrana u  Hasemubix kapt ILH. Ilonomapenko u B.A.
Kyssmuuenka. OH nokasan, YTO CNYTHHKOBbIE KapThl OCAZKOB KaueCTBEHHO
JIOCTATOMHO XOPOLLIO CONACYIOTCA ¢ HA3EMHBIMI — OG/IACTH BBICOKHX YMEPEHHBIX H
MabIX OCAIIKOB HA CITYTHMKOBBIX M HA3eMHBIX KapTaX NPaKTHYeCKH COBNAJAIOT.
Ho cnyTHuKoBbie KapTh! JAIOT 3aMeTHO Gosiee CrNMKEHHYIO KapTHHY MO/ OCA/KOB,
yeM HasemHble: B 00NacTH MAIbIX OCA[KOB CIYTHHK WX 3aMETHO 3aBbILLAET, a B
obnactit GOnbLIMX OCANKOB OH HMX 3aMETHO 3AHIDKAET, TaK YTO HaWTy4llas
COr/IaCoBAHHOCTD MOMYYACTCH JUIA 30H YMEpEHHbIX OcazkoB. Tloaromy okasanoch
HeoGXoAHMBIM pazpaboTaTh CELHANBHYIO METORHKY IOMO/HHTENLHOI ananTayi
mozenn TMPA, yunThiBaloufylo cneunuky ropHbiX paiioHoB Kbipreicrasa,
npHMeHeHne KOTOpOil MOBBICHIO Obl CTeneHb COMMAcOBAHHOCTH CYMM OCA/IKOB,
nony4aembix no Mozenn TMPA 1 MeTeoCTaHLHAM. ;
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Cytb paspaGotannoii Hamn (cosmecto ¢ M.A. [Mamnopoif) merommki
JononHHTeNbHOI anantauun moaenn TMPA ans ropubix paitoHos Keipreiscrana
(nepsoe 3ammmaeMoe NONOKEHNE) COCTONT B CleAyloweM (cM. puc. 2). Yien
CETKH CMYTHHKA MOXET HAXOAHTLCA OT CTAHUMH Ha PaccTOAHHH 10 28 KM, ¥TO B
ropax MOXCT MPHBOAMTL K CYWICCTBEHHOMY PacXOXICHHIO 3HAMCHHIT OCaAKOB
H3-32 BO3HMKAIOWMX pasniyuii, Kak B BbicoTe, TaKk M oporpaduu. [Toaromy mns
'KOK0ii CTaHUMK M3HAYaNbHO PacCMATPHBANHCH OCANKH B OKpyKaiouyx ee 4
y3nax - TOYKax fo crnyTHHKy. C y4eroM KOMIUIEKCa XapaKTepHCTHK OCAKOB B
3THX 4 TouKax (3HAYCHHA PAMIMYHBIX CYMM 0CaaKoB, KOI(DQHUHEHTOB
KOppeNalMH ocaakos, 61130CTH BBICOT i Xapakrepa oporpadumn, Tabn. 1) u Ha
CTaHUuH BbiGHpanace HanGonee nokasarenbHas M3 HHX, KOTOpas NMpHHHMANAch
Ins panbHEHLMX pacueToB B Ka4eCTBE Pernpe3eHTATHBHON CITyTHHKOBOIf TOUKH.
B cnyuae, ecnit Hi 0f1HA M3 TOYEK He MOXET TAKHM NyTeM ONpeAeNeHa Kak ABHO
wnyuwas», npumeHsncs merox Kpeccmana, no KoTopoMy paccumThiBanach
ycpenHeHHas CyMMa OCaZIkOB MO BCEM TOYKAM, HO C YYeTOM BECOBBIX
KO3((HLMECHTOB, ONpeaenseMbiX HX 6lH30CTBIO K CTAHIIMH,

Puc. 2. Tpumep BoiGopa ans meteocranuun Hapsii nokasatensHoit Touku Ne
4 13 OKpYXXaIOLHX CTaHLMIO 4 Gmanexaumx y3nos cerki (eM. Tabn. 1), koropbie
HCIOJL30BAIHCh NPH KOMIUIEKCHOM aHani3e CnyTHHKOBLIX AaHHbIX TMPA-3B43
Tabnuua 1 - 3navyeHus XapakrepucTk ana cranuun Hapemn (MC) u 4
OKPYXAIOWHX  CAYTHHKOBBIX TOYEK, KOTOpbiE HCMONBL3OBANMCH  MNPH
KOMIJIEKCHOM aHann3e Bbibopa nokasarenbHoit Touku Ned .

XapaxrepncTika TOUKH Nel Ne2 | Ne3 | Ned | MC
Cymma 0CaJIKOB 32 BeCh NEPHOA Habmoacumi, MM 3481 | 4243 | 3171 | 3188 | 3093
MakcHMANLEHOE KONHYCCTBO OCAJIKOB 33 MCCALL MM 83 128 73 81 90
MHEHHMANBHOE KOIHYCCTBO OCAIKOB 32 MCCALL, MM 2,8 43 | 27 2,8 0
Cpeaiee KOMHYUCCTBO OCAZIKOB 38 MCCALL MM 29,8 36,3 27,1 272 | 264
VaancHue TOYKH OT MCTCOCTARLINH, KM 23 25 13 11
BLICOTA TOYKH HA YPOBHCM MOPS, KM 232 | 3,57 | 340 | 230 | 2,04
Koadduunent xoppensiini ocaaxos 0,86 0,69 0,86 0,88
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B nannoM cnyvac no pesynbTaraM KOMIUIEKCHOMO aHami3a HauGonee
MNoKasaTesibHOi ABNAETCA Touka Ne 4: Mo BeicOTe, GNMM3OCTH K CTAHLIH, 3HAYEHHIO
Koo(puLMEHTa KOPPENAUMH M XAPAKTEPHCTHKAM OCANKOB. JTa TOYKA 3ateM
HCMONL30BANAaCh BO 'BCEX NOCNEAyIouUmX pacyerax. [Mpumenenne a1oil MeTomiki
MNO3BO/IIO CYLIECTBEHHO MOBBICHTL CTENEHb ANANTALMH CNYTHHKOBBIX AAHHBIX,
nomyyaembix no Mopenn TMPA, K KOHKpeTHbIM ropHbIM ycroBiaM Keiprencrana,

B Tpetseii raase “Banuaauus nosy4yeHHsIX CNyTHHKOBBIX AaHHBIX
00 ocagxkax aas Teppuropun Kuipreidcrana no 3mavenusm ux CKO”,
NPHBOAKTCA BANHAAUMA aJanTHPOBAHHBIX CMYTHHKOBLIX AaHHLIX 06 ocajkax .
Ans Tepputopii Kblpreisctana, nocpeAcTBOM KOTOpOii ObliM momy4eHs!
NONOXKHUTE/IbHbIE Pe3yNLTaThl (BTOpoe 3aIMIaeMoe nojoxenne). (s 3toro
HCTIONB3YIOTCA IOJ0BbLIE H CE30HHBIE CYMMbl OCAAKOB Riecn) (MM), MoNyueHHBIX
no mozear TMPA, u pauHble Riuas) (MM) mo 35 HCMONb30BaHHBIM
METEOCTaHLMAM, KOTOpble MPHHHMAIOTCA 3a 3TanoH. B KkauecTBe Mephl
pacxoxaeHmii paccMaTpHBaeTCH cpeaHHe ksaapatiueckue ownbku (CKO =
SaR) CYyTHHKOBBIX JAHHBIX, ONpeAenseMbie no popmyne:

CKO = Sar=((ZAR?) / (n-1))%3, (1)

rae AR;(MM) = Ryen) (MM) - Ryum) (MM), @ CyMMHpOBaHH€ BBINONHSETCA 1O
BceM roziam HabmioaeHnit i Ha CTaHLMH, PaBHBIM HCTIONB30BAHHOMY NEPHONY JIeT n.

Onnako Tonbko abcomotHsix 3navenuii CKO (MM) ans nosHouexHoro
aHanu3a uepocrarouno. Tpebyercs Takke BBIMHCANTL JONONHHTENBHO
oTHocHTeNbHbIe 3Hauenus ownbok (CKOon,. B %), pasHbie otHowenuio CKO
(MM) K rofoBbIM/(CE30HHBIM, MECAYHBIM) HOPMaM OCAIKOB B MM, KOTOpble
npeacrasnaioT coboii cpeanwe 3a roasl HaGmogenmii (1998-2007 rr.)
3HA4YEHHA OCAAKOB HA COOTBETCTBYIOLLCH CTAHUMH:

CKOom (%) = Sares) =(CKO / Hopma) * 100 %. ()]

OtHocHTenbHbIC 3HAYEHHA cpeaHHX KBaapaTHuecKHX ownb6ok CKOon,
o6nanaloT BLICOKOI HarMAAHOCTBIO MPH CTATHCTHYECKOM aHaNH3e H LHPOKO
HCMONL3YIOTCS HA MPAKTHKE, TaK KaK COMOCTABAAIOTCA CO 3HaYeHHEeM caMoii

’H3MCPICMO“ BCJIHYHHBL, B JAHHOM Clly4ae rogoBbIMH, H CC30HHBIMH CyMMaM

OCAAKOB Ha Kaxaoi cranuun. Jins panbHeiiwero aHanu3a ycjiOBHO NMpHMeEM
ceAylolHe KPHTEPHH Kavecmea CO21ACO8AGNHOCMU  CMYTHHKOBBIX M
Ha3eMHBIX AAHHBIX MO 3HaYeHHaM 3aaaBaembiX rpagauHii CKOgm: 1) BeiCOKOE
kauectB0 CKOgm. = 0-15%, 2) xopouwee kauectBO CKOon. = 16-25%, 3)
ynosnetsoputenbHoe kauectso CKOon. = 26-50%, 4) HeynoBNeTBOPHTENbHOE
kauecTBO CKOom. 2> 51%. DT rpagauus NpHHATEl HAMH B COOTBETCTBHE C
06bI1HO AOCTHRAEMOIT TOMHOCTBIO NPHINIAAHBIX KIHMATHYCCKHX PacieToB.

CoraacoBaHHOCTh rOAOBLIX CyMM cagkoB. B Tabn. 2 npusegeHsl
nonyyennsie 3navenns CKO nns rogossix CyMM OCa/IKOB, OCpPeAHEHHbIE No 4
KAHMaTHYeCKHM NpoBHHWHAM M Kbipreisctany B uenoM. Buamo, uro ans
Ksipreiscrana B uenom aGconiornoe 3Hauenme Sar = 103 MM, uTo naer ero
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OTHOCHTE/NbHOE 3HaYeHHe Sarey = 24 %. Do COOTBETCTBYET 10 HAUIHM
KPHTEPHAM XOpOLIEMY KauecTBY COMIACOBAHMA CNYTHHKOBBIX M HA3CMHBIX
AaHHbIX. Tlo OTAENBHBIM KAHMATHYECKHM NPOBHHUMAM CpeaHHe 3HaYeHHs
CKOom. paznuuubl. Tak, OHH MHHHMANBHBI ana CC3K, rae Sargey= 17 %
(xopowee kayecTBo cornacoanus) u BTLL, rae Ssres) = 18 % (Tak xe
XopoLluee ka4ecTBO cornacoBanns). 3Hauenns Sarew) 60see Bhicokie ana FO3K
n HKK (pasust 30 u 33 %), COOTBETCTBYA Y/IOBNETBOPHTENLHOMY KauecTBy
COrflacoBanlis, Npasa, HAXOAACH NOYTH HA rPAHHLE XOPOILIEro KAYecTsa,

Tabnuua 2 - Paccumtanubie abcomoTHbie Sar M oOTHOCHTENBLHBIC Sares)
3Ha4eHHA OWMOOK ANA TOJOBBIX CYMM OCAZKOB s Keiprbiscrana u ero
NPOBHHLMIT

Bua - Knumaruueckas nposuntms
ourmGin CCIK KK 103K 1. —
Sar, MM 87 119 108 93 103
Sares), % 17 33 30 18 24

Ilpu 3tom nosropsemocTs pasnnuHbIX rpajaumii 3uavenmii (Sar /
Ruopwa)or. N8 romoBbIX HOpM ocazkoB, HaHACHHBIX NO BceM 35 craHUMAM,

oKasanacs cneayloueii:
rpapaunn (Sar /Ruopus)ors. B % 0-15 15-25 25-50 50-100
NOBTOPAEMOCTD rpajaumii B % 26 37 34 3

Bitio, 4To 15 roZioBbIX HOPM OCAZIKOB BLICOKOE KAYECTBO COIJIacOBaHHOCTH
6ynercomnercmommm26%muuuﬁ,xopomeemqec1m~37%u
YROBAETBOpHTENbHOE ~ 34 %. B cymme 310 coctamnser 97 % cramupit. Tonsko B3
%, win ona crasums Bansiku, naer HCyAOBNETBOPHTENLHLIH pesynbTar (CKO = 79
%). 310 obbacusercs, npexze BCCrO, aHOMAILHO MANBIM NOZOBLIM KO/THYECTBOM
0cazxoB B kpaiiteii 3anagHoii yac UKK, TA¢ pacrionoxketa cranums (127 mm).

TamqupaaoM,mxmocqmm-mumcrmecmxopuueeu
YAOBJICTBOPHTENLHOE 110 KA4ECTBY COMNACOBAHME MOAOBBIX CYMM OCa/IKOB, Hai{lieHHbIX
nocnyn:mmummmmnummncpemmmrcppmnpmmmma
Tak 1 110 €10 4 KIHMaTHYECKHM NPOBHHLAM H OTACHbHbIM CTaHLMAM.

CornacoBannocTs ce30HHBIX CyMM ocaakoB. B Tabn. 3 npupenens
nonytentibie 3uauenus CKO mna cesonmbix cymm 0CaznKoB, ocpeaHeHHbIE no 4
KTHMATHYECKHM NpoBHHLIMAM K Kbipreiscrany B uenom. Omvenim, uTo 3umune i
OCCHHMC CYMMbl OCazKoB M0 abCOMOTHON BeHYMHE 3HAUMTENLHO MeHbLle, 1o
CPABHCHHIO C BeCEHHHMH 1 JIeTHHMH. 3a ceT 31oro abcomoTisie ey CKO
~ Sar (MM) B 3HMHHE 1 OCCHHHE CE30HbI MATBI, HO 3HAYHTENLHO YBENHYHBAIOTCS HX
OTHOCHTE/IbHbIC 3HaUCHHA Sarc). Brano, uto mis Kuiprencrana B ueso owHOKkH
Sar N0 ce30HaM COCTABARIOT: 3HMA — 26 MM (Haumenbilee 3nayenme), Becka - 50
MM (HanGonbiliee 3HAUCHIE), JIETOM H OCEHBIO Ssr COBNATAIOT I paBHbl 37 Mm. B
OTHOCHTENIBHBIX BETHYHHAX Sare)ITH 3HAUCHNA COCTARNAIOT: 3HMa — 53 %, Becna

=36 %, nero — 35 % u ocenb — 49 %. 10 COOTBETCTBYET MO HALIMM KPHTEPHSAM
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YAOBNCTBOPHTENLHOMY ~KayecTsy —COMIACOBAHMSA CNYTHHKOBBIX M  HA3EeMHbLIX
AAHHBIX (A1 3UMBI BLIXOA 32 rpasny 50 % cocrasnser Beero 3 %, ueM MOXHO
npeneGpeus).

Ans otaensubIx nposmHuwmit KapTHHa BbIMAAMT cnoxuee. Tak, B CC3K
COrNacoBaHHOCTL JAHHLIX BO BCE CE30HBI BechbMa poBHas: BecHoii oua
COOTBETCTBYET rpanauii Sare;) «xopoo» (23 %), a B ocranbHbie ce30HsI
HECKOJIbKO Xyoxe (27-31 %), T.e. BOMM3H rpanmLp! XOpOLUO H Y/IOBNETBOPHTE/ILHO.
B 103K Bo Bce ce3onn! kauecTso cornacopais Y/IOBNETBOPHTENILHOE, COCTABNAN
3747 %. Bo BTIU nerom, 3umoii M Bechoii OwMOKH  COOTBETCTBYIOT
YAOBIICTBOPHTE/NILHOMY KayecTBy cornacosamms (32-47 %), HO OceHBIO Sapr
YBEHUMBACTCA 10 56 %, uto Tamke, ¢ HEKOTOPOii OroBOPKOIi, MOXHO CUHTATS
YAOB/CTBOPHTENBHBIM PE3yILTATOM. :

Tabnuua 3 - Paccwiitanusie aGcomotnsie Sag 1 OTHOCHTENBHbIE Sarey) 3HAYCHUA
OWHGOK [NIA CE30HHBIX CYMM OcaakoB no 4 KIHMaTHYECKHM NPOBHHLMAM M

Kbiprencrany B uenom
C Bun Knumanueckas BHHITHA Kuiprui-
o oustGkm CC3K HKK 103K BTHI cran

— Sur. MM 27 26 35 17 26

' Sarx), % 30 98 37 - 47 53

i Sz, MM 43 44 59 51 50

Sarex), % 23 46 31 46 36

Saw, MM 33 44 35 37 37

— S, % 31 32 6 2 35

ey Sir, MM 32 45 38 31 37

Sarx, % 27 70 47 56 49

B HKK nerom, xorzaa rpososbie ocaaki MaKCHMANbHBI, 3HAYEHHE Sarx)
= 32 %, BecHoii, koraa TPO30BLIC OCAAKH YXKe 3HAYHTENbHBI, Sare) = 46 %.
Ho 3umoii npu Munimyme ocanxos, owm6bka ysennunpaerca a0 98 % (npu
arom abconoTHoe 3HaueHHe Sar Mao u PaBHO TONbKO 26 MM). MouTH Takas
XKe KapTHHA HabNIOAETCA OCEHBIO: OTHOCHTENBHOE 3HAYeHHE Sarey) =70%, a
abconorroe Sar = 45 mM. Takum 006pasoM, MOXXHO NPHHATB, YTO CE30HHbIE
CYMMBI  OCankoB 10  KIMMATHYECKHM NpPOBHHUMAM  TaKke  JaloT
YAOBJICTBOPHTE/IbHYIO COIIACOBAHHOCTD CYTHHKOBBIX M HA3EMHBIX JAHHBIX,
3a mekmoteHneM 3umbl i ocennn ana MKK, rae 3mauenns oTHOCHTENbHBIX
CKO nossiuieHs! BCAEACTBHE MAMIBIX CYMM OCAKOB B 5TH CE30HbL.

B 3akmouenue npusenem tabn. 4, rae a1 pasTHUHBIX CE30HOB BaHb!
nostopsemMocTH (%) NONAjAHNA OTHOCHTENLHBIX OWHGOK ans Bcex 35
HCTIONIB3OBAHMBIX ~ METCOCTAHUMIT B  NpPHHATHIC rpajauMH  KauecTsa
pacxoxueHuit CryTHHKOBBIX M HA3eMHBIX AaHHBIX. Buamo, uto, CyMMapHo
BbICOKOE, XOpollee # yROBNETBOPHTE/ILHOE KAYECTBO NO CE30HAM Tojia JAloT
cnepyiownii npoueHt mereoctanunii Kvipreiscrana: suma — 69 %, pecna — 89
%, netro — 80 % u ocenb — 66 %. Ipu atom, kak yxe oTMeuanocs, 3umoit i
OCEHBIO OTHOCHTE/NbHBIC OWMHOKH BO3PACTAIOT 32 CHET MANOCTH CAMHX CYMM
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ocazkoB. Bce 370, Ha Haul B3rJif/l, NO3BONAET MPHMEHATD HA NPAKTHKE MYALTH
cnyTHHKOByio Mouens TMPA anist OUEGHKM rOJOBBIX M CE30HHBIX CYMM
ocanxos B Keipreiscrane ¢ ero cnoxuoit ropHoii oporpadueii.

Tabnuua 4 - IlpoueHT monmajaHMs WCMONB3OBAHHBIX 35 MeTeOoCTaHUMii B
NpHHATbIE rpaZlalHi KayecTBa OTHOCHTENbHBIX OHO0K

Coma I 1 KAYCCTBA OTHOCHTENLHLIX OMINO0K

BLICOKOE X0p. YI0B. HE YIO0BI. BCCro
3MMa 6 26 37 31 100
BCCHA 3 37 49 11 100
neTo 6 29 46 20 100
ocenb 3 20 43 34 100

Yersepras raaBa  “OueHKa  CTATHCTHYECKMX  3aBHCHMOCTeil
CIYTHHKOBBLIX M HA3EMHBIX CyMM ocaaxkoB jasi Kbipreiscrana ¢ ueasio
MOJMydYeHHS HX  TNPHBCACHHBIX  3HAYEHMIl A4S NPAKTHYECKOro
HCNIOABL3OBAHNA”  MOCBALICHA OUEHKaM CTATHCTHYECKHX  3aBHCHMoCTefi
CITyTHHKOBBLIX H Ha3eMHBIX CyMM 0cankoB Wit Keipreiscrana ¢ uesbio nomyueHus
NPHBEACHHBIX CITYTHHKOBBIX CYMM JUIA NPAKTHYECKOrO HCMOMbL30BaHisA (TpeTbe i
YerBeproe 3aumMulacMble noaokenus)). B camom gene, ecin  Mexay
CITYTHHKOBbLIMH JAHHBIMH MO OcajakaM, nonyyaembiM no mozaend TMPA nns
ropusix paifonoB Kbipreiscrada, M HaseMHbIMH JAHHBIMH  METEOCTaHLi
CYILECTBYIOT CTATHCTHYECKHE CBA3N 1 3aBHCHMOCTH, TO 3TO NMO3BONT NPHBOANTD
CMYTHWKOBBIC 3HAYCHHA OCANKOB K TIOKA3aHHAM HA3EMHBIX OCAZAKOMEPOB.
IpuBeneHHbIE  CNYTHHKOBBIC  CyMMBbI  ocankoB  OyayT  sBIATHCA
penpe3eHTaTHBHbIMH (NOKa3aTeNbHBIMH) BEHYHHAMMH, YTO OTKpHIBACT LUMPOKHE
BO3MOXHOCTH A1l MPAaKTHYECKOro NMPHMEHEHHA CIYTHHKOBBLIX Habmonexuii ais
pelleHHA NPHKIAAHBIX 3aaa4 knuMaronormi Keipreiscrana,

Perpeccionnble  3aBHCHMOCTH st TOAOBBLIX CYMM  OCAJKOB.
CramicTiyeckie 3aBHCHMOCTH BO BCEX CIydasX MCKanuch B opme NHHEiiHbIX
perpeccHii Buja:

y=bo+b,.x:!:s. (3)
rae y, MM H X, MM — COOTBETCTBEHHO CyMMbl OCaAKOB MO JAHHBIM
MeTeocTaHLMit u cnyTHHKa, by (MM) H b; (MM HazeM / MM CHYT.) OCTaTOuHBIIi
wieH U yrnoBoit ko3 uUHEHT perpeccHH, s (MM) — ee cTaHzapTHas ownbka.

CnenoBatenbHo, 3Ha4eHHs y, HaiifeHHsie no perpeccun- (3) mno
HCXOAHLIM CNYTHHKOBBIM CcymMMaM x, M Oyayr npeacraeaste coboit
npHBEAEHHBIE K JAHHBIM METCOCTAHUMI MCXOAHbIE CNYTHHKOBBIE CYMMb
0CaJIKOB, KOTOPbIE PEKOMEH/YIOTCA HAMH K NPAKTHYECKOMY HCNOJbL3OBAHMIO.

Ha puc. 3, B kauecTse npumepa npHsezicH rpaguk KoppensuHOHHOI
CBA3H rofioBbiX cyMMm ocaakos 3a 1998-2006 rr. no Bcem 35 cranumsm (c

ypasHeHHem perpeccun Buaa (3)), T.e. ana Ttepputopun Kuipreiscrana B

LEJIOM.
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Puc. 3.1 paq)mt xoppenxmwumﬁ 3aBHCHMOCTH NOJI0BBIX CYMM ocam(oa no cnynmxoauw
1 HasembIM HaGmozenam ana 35 MC Keipreiscrana 3a nepuon 1998-2006 m.
Kax Biano, B 370M ciyyae nonyyen kod(puument xoppensumy r = 0,54,
YTO FOBOPHT O HANHYNK cpedneit 110 CHIE KOPPENALHORHOI CBA3H CIyTHHKOBBIX H
Ha3eMHBLIX JAHHbIX, @ YPABHEHHE PErpeccHH CTATHCTHYECKH 3HA4YHMO Ha YPOBHE
JOBEpHTENbHOI BeposTHOCTH P = 95%. [pi 5TOM MOXHO BHAETB, YTO NapameTpbl
perpeccun (yrnoBoii koaduwent 1,07 1 ocrarouHbiii wien — 14,7) TakoBbl, 4TO B
npenenax HCMo/b30BAHHBIX MCXOAHBIX CIYTHHKOBBIX cymm B 200-900 mm c
NorpelHoCTLIO He Gonee 5 % ee MOXHO 3aMCHHTD NPOCTBIM PABEHCTBOM: Rupuses =
Royr, T.€. MpHBEJEHHBIC rONOBLIC OCAAKH PaBHbI HCXOAHBIM CITyTHHKOBBIM
rOZIOBBLIM OCAZKaM. 3aMeTHM, 410 3TOT (hakT uHTepeceH cam no cebe, HO i
KauecTsa NpHBeJCHHA He HMEeT Kakoro-H0o 3HaYeHNs, TaK Kak OHO OnpesieNseTcs
TONBKO CHJIOH CBA3H T, 3HAYMMOCTHIO PerpeccHi M BemunHoii ee owmbku s. B
Janom cnyuae abcomomsas owmbka perpeccun s = 185 mm. [lpu 3Tom
OTHOCHTE/TbHAA OWHOKA Sory, PABHAK OTHOLIEHHIO S K CPEAHEMY 3HAYEHHIO MO0BOI
cymmbl ocaakos mo Keipreiscrany, cocranser 39 %. Ilo npuHATBIM HaMmH
KPHUTEPHAM TO COOTBETCTBYET YAORNETBOPHTE/LHOMY KaueCTBY NPHBEICHHS.
PesynbTaTs! aHAONMMHBIX PACYETOB N1aPaMeTpoB KOPPEIUALYIH 1 PErpecchit, AN
rOZIOBBIX OCAKOB MO 4 KnHMamvecknM NpoBHHIMAM KeipreiicTana npHBEACHL! B
Tabmiue 5. U3 nee Buano, wro ans Tpex nposunumit ~ CC3K, 103K u BTIU —
KkoadppuumenTs! Koppensu r pasibl 0,44-0,71, wTO COOTBETCTBYET CpeaHeii Mo citie
CBS3H, @ YPaBHEHMs Perpecciii CTaTHCTHYECKH 3HAYHMBI HA YPOBHE LOBCPHTENBHOI
BepoATHOCTH p= 0,95 H HMEIOT OTHOCHTR/IbHBIE NOTPELHOCTH B npezenax ot 16 1o 37
%, T.€. HCNIOME30BAHHE NPHBEJCHHBIX JAHHBIX ARNACTCH PPEKTHBHBIM.
Tabnnua 5 - CTaTHCTHKH KOPPENALMI H YPaBHCHHIT PErpecCHH VI MOA0BBIX CyMM
OCAJIKOB MO CITYTHHKOBBIM H HaseMHbiM AannbM 18 CC3K, 103K, MKK u BT1L

CratMcika 3unaunmocts
FRpea— by b s Som r n perpeccin
CC3K 0,9168 61,1 129 25 0,59 98 3Ha%NIMa
103K 1,5995 -159,6 191 37 0,71 94 3HAYHMA
HKK 0,1355 346,2 210 59 0,04 47 HE 3HAYHMA
BTl 0,6516 778 58 16 0,44 60 3HAYHMA
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Tombko ana MKK koppensumonHas CBA3b CNYTHHKOBBIX M HA3eMHBIX
rof0BbIX OCANKOB OTCYTCTBYET, YTO OOBLACHACTCA BAHAHHEM HA OTPAXKECHHBbIH CHIHAN
CITYTHHKA Pe3Koii rpaHHLBI B XapakTepe NOACTHIAIOUIMX NOBEPXHOCTAX — «3EPKI0
03epa — OKpYalolie CKIOHbLI XpeGToB», a TaloKe aHOMATBHO MA/ILIM KOJIHYECTBOM
OC/IKOB B 3anaHoii 4acTH KOTJIOBHHAI, KOI/Ia cryTHHKoBast Mozenb TMPA paGoraer
HeynosnersopurensHo. IMosromy B MKK mnia npuBepenns ocanko cneayer
HCMONL30BATL SO0 KOppekTHPYIOLDHii KOIPPHLMEHT Kugp = OCAAKH MO JAHHBIM
cranwii / ocankn no cmymHuKy nmbo ypaenenue perpeccun ai Kbiprencrana B
LIeNOM.

Perpeccionnble  3aBHCHMOCTH /U1l CE30HHBIX CYMM  OCAJKOB.
Haiinennbie ananornynbiM ofpas’oM mapameTpsl KOppensui W perpeccuil ans
CE30HHBIX CymM ocagkoB Ans Keipreicrana B uenioM M ero 4 NpOBHHLu
npusenets! B Tabn. 6. U3 nee cnenyer, uto Bo Beex cnyyasnx (kpome MKK - suma i
BECHa) HaiiieHHbIE perpecciit MOryT GbITh yCnelHO HCONb30BaHb! HA NMPAKTHKE, 2
AN ABYX 3THX MCKMIOMEGHMII  ClieyeT BOCMONbL30BATHCH — 3HAYCHHAMH
k03(pPHUHEHTOB (Kyopp.) UM 3HMHHMH 1 BECEHHHMH yPaBHEHHAMH perpeccHii as
Kbiproiscrana B uenom.

Tabnuua 6 - CraTHCTHKH KOPPEAALUNKI H YPaBHEHHIT perpecciit A1s CE30HHbIX
CYMM OCaJIkOB NO CMYTHHKOBBIM M Ha3eMHBIM JaHHbIM i Kbiprbiscrana B
uenom 1 CC3K, 03K, UKK 1 BTLL

TMpossmms Ceson - Suwuncen.
by bo $ | Soruns r n A S
3IuMa 08252 | -040 | 49 57 0,56 | 301 3HAYHMA
Kuiprusscran BCCHA 0,8850 | 22,11 | 79 47 0,61 | 336 3HAYHMA
B ucnoM NETO 1,0433 | 2405 | 58 51 0,62 | 335 3HAYHMA
oceHE 0.9861 5,94 51 52 0,60 | 300 IHAUHMA
31Ma 02303 | 66,5 | 31 33 020 | 99 IHANNMA
CC3K BeCHA 0,7801 | 49,6 | 48 25 0,74 | 109 3NAUHMA
nero 1,3004 | -112 | 64 56 0,61 | 109 IHAYHMA
0CCHb 0,9958 9,9 40 35 0,70 | 98 3NAYHMA

3uMa -0,0032 | 422 28 66 0,00 | 48 HE 3HAYHMA

BCCHA -0,2451 | 1385 | 60 56 0,14 | 54 HE 3HAYNMA

et neo__ | 09316 | 392 | 67 | 43 | 047 | 54 s
oceHb 0,7536 | 1385 | 66 65 0,29 | 48 3HaUNMA
3HMa 0,7611 | 29,5 68 53 043 | 94 JHauHMa
JO3K BeCHA 04302 | 73,0 50 58 0,74 | 105 3HAYHMA
NETO 1,3323 | 210 | 51 59 0,62 | 105 Inaqnma
0CCHb 1,1048 59 52 53 0,67 | 105 3HAYHMA
3HMa 0,5976 | 0,6 29 59 0,63 | 60 3HAYHMA
BTL BECHA 04474 | 447 | 59 50 047 | 68 aauMa
NIETO 1,0020 | 26,7 50 38 0,59 | 67 JHAYHMA
OCCHb 0,7145 0,5 39 63 0,54 | 60 JHAYHMA

PerpeccHonnbie 3aBHCHMOCTH IOI0BLIX H CE30HHBIX CyMM OCAZKOB /ISt
PasIHYHLIX BBICOTHBIX 30H: Ao 1, 1-1-5, 1,525 u >25 wm. [ns ImHX 4
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BbICOTHBIX 30H 6bUT0 paccuirrano 85 perpeccuit: a) ans Keiprecrana B uenom 20,
6) anst 4 npoBuHLMIT — Anis roaa 13, ans ce3onos 52. Oka3anock, YTO B LENOM AN
Kbipreiscrana sce 20 rofioBbIX M CE30HHBIX PErPeccHii CTATHCTHYCCKH 3HAYHMBI #
MOTYT ObITh peKkOMEeHAOBaHbI K MPAKTHYECKOMY HCMonb3oBaHmio. Onnako s
KIHMaTHYCCKHX NPOBMHUMI HE 3HAUMMBbIMH OKasanuch 6 perpeccwii u3 13: 4
perpecciy Ans BLICOTHBIX 30H > 2,5 KM B Kakaoil u3 4 npoBHHLMIL, a Taioke 2
perpeccuut ans 3ombl 1,5-2,5 kM B CC3K u MKK. B camom MHOroumcneniom
Ce30HHOM kuacce perpeccuii (52 perpeccum) ans 4 npoOBHHUMIT 3HAYHMBIX
perpeccii okazanock 39 (75 %), a ne 3uaunumeix 13 (25 %), npuyem 5 H3 HUX B
HKK. Ipu 31oM Kakoii-n160 ueTkoii 3aKOHOMEPHOCTH He3HaYHMOCTH perpeccHit
OT BbICOTHOIT 30HBI i Ce30Ha roja He oOHapy #BaeTcs. MOXXHO TONLKO OTMETHTD,
yr1o 8 MKK 13 8 perpeccuii 3HaunMbIMi OKasanich To/bKo 3: s1eTo - 30Hbl 1,5-2,5
KM M > 2 KM, OCeHb — 30Ha 1,5-2,5 kM, T.¢. B CE30HbI AKTHBHOIi IpO30BOIi
DCATENIbHOCTH, KOIZ1a OCAAKH MaKCHMAIbHBL. .

Takum obpasom, s roioBbIX H CE30HHBIX CYMM OCAIKOB Bcero Gbuio
paccuntano 110 perpeccuii, u3 koropbix 88 (80 %) okasanuch CTaTHCTHYECKH
3HaYMMbl Ha YpPOBHe JOBEpHTENbHOIl BeposTHOCTH, pasHoii 0,95, M moaromy
NpUroaHbIMH ANA 3(PQEKTHBHONO NPHBEACHHA PaIHYHBIX CYMM CMYTHHKOBBIX
OCAlIKOB K HA3eMHbLIM JAHHBIM MeTeocTaHlMil. [ins Tex cHTyauuii, koraa perpecciu
HE 3Ha4MMbl CACAYET MCMONBL30BaTh /iBa BapHaHTa npueeacHH: 1) no 3xHaunMoii
perpeccun obuieii ana Beeif Tepputopu Keiprencrana, 6) no 3uauenmio
KOPpEKTHpYIOLUero xoaq)qmuuem Kxopp.

B uetseprom paszene rnasbi Gbuta paspaboTana TeXHONOMHA NPAKTHYECKOrO
NPHMEHEHHA MNpPOUEAYPb pAcueTa NpPHBEICHHBIX CYMM OCQAKOB, a TaloKe
npoLeaypbl NOCTPOCHHA MNOAOBBIX H CE30HHBIX KApT OCANKOB 32 Ji000it nepHoR sieT,
I KOTOPLIX MMEIOTCA CAYTHHKOBblE JalHbie (YeTBepToe 3alMIacMoe
nonoxensie). Takue npoueaypbi Obuin  paspabotanbl € HCNONL3OBAHHEM
copemennbiX [HMC Texnonomii, a WX MpakTHYECKOE NMpHMEHEHHE MOKa3aHO Ha
npUMepe KapThl ocankoB mis nepuoza 1998 - 2014 mr. (puc.d) npu nomoiun
nporpammbt QGIS. »
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Puc. 4. Kapra roioBbIx CyMM OCaIIkoB 3a nepHoz sHsaps 1998 4 tbeapémb 2014 T,
nocJie PHBEACHHA HCXOAHBIX CIYTHHKOBbIX JAHHBIX K MTOKA3aHHAM MECTCOCTAHLMIL,
NoNyueHHas 10 CNYTHHKOBBLIM AAHHBLIM N0 pa3paboTaHHO TeXHONOrHH
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TMonuepkHeM, uTO 3a 3T0T nepuoa pabotst mogenn TMPA-3B43 V6 kakux-
6o o6obwatommx myGankaumii no ocaakam KeiproisctaHa He HMEETCS M M103TOMY
NpHBOAMMBIC HIDKE [AHHbIE ABNAIOTCA HOBBIMH CpPasy B JBYX OTHOLUCHMAX: OHH
COOTBETCTBYIOT ~ COBPEMCHHOMY  BPEMCHHOMY TME€pHOAY M  ORHOBPEMEHNO
COBPEMEHHbLIM HOBBIM MCTOAM AHCTAHUHORHMLIX CIYTHHKOBBIX H3MEpEHHil.

INo pesynbTaTaM NOCTPOCHHLIX KAPT H PACYETOB HHTErPANBHBIX CYMM OC2IKOB
no Keipreiscrany 3a rog M ce30Hbl [0 M nocie MX NpHBEAEHHA ObLIO MOMYycHO
crenyiomee; B cpeasem ana  reppuropud  Kbipreiscrasa  cpeaHerofoskie
NPHBEIEHHbIC CYMMbI COCTaBJIAIOT 495 MM, @ 1O HCXOHbIM JAHHBLIM H 467 MM, TO €CTh
paznuune Beero Ha 6 % MeHblue, MakcHMaTbHas CyMMa OCAZIKOB 32 IO/l NO MCXOIHBIM
CITyTHMKOBBIM JIAHHBIM cocTaBina 920 mm, a no npusezieHHbiM 1312 MM, T.e. nocne
npHBEACHHA YBeNHYiNach Ha 43 %. MunnuManbhas CyMMa OCaIkoB, HanpoTHB, NoCHe
npuBeaeHHA ymensunach ¢ 281 no 136 mw/ron (3anax MKK), T.e. ciinacs Ha 52 %.
H3meHeHis MaKCHMANBHBIX H MHHHMATBHBIX CyMM HAITIAIHO NOKA3LIBAIOT (AKTHYECKYIO
«MacIITabHOCTLY MONyuaeMoii KOPpeKIMH CyMM OCAJKOB MO NpeaiaraeMoii Hamu
TEXHOJIOrHH, KOTopast OKpyr/eHHo cocrasiser + 50 %. Ilo oraenshbiM cesonam it Beeit
TeppuTopii KbiproiscTana BecHoit JIETOM H OCEHbIO NPHBEAEHHLIE CyMMbl OKA3a/lHCh
Gonble MCXOOHBLIX COOTBETCTBEHHO Ha 4, 33 M 5 %. Jhaumb 3uMoii, Koraa ocaaxos
BLINANACT MAJIO, NPHBEAEHHBIC CYMMBb! OKA3AMHCh HIDKE HCXOHbIX Ha 17 %.

Kak Buano 13 pic. 4, kapra npuBeeHHLIX MOJOBBIX CYMM OCR/IKOB 32 NeEpHO.
01.1998-02.2014 rr. B 1eNOM M KAYECTBEHHO, H KONHYECTBEHHO XOPOLIO OTpaKacT
nonyyentoe B paborax ILH. lMonomapenxo u B.A. KyssMmuuenka Muoroneruee
pacnpenenetie ocankos no Kuipreiscrany. Ha Heii yerko otpaxenst o6nacti nanbosnee
BBICOKHX 3HA4CHMIT OCA/IKOB, COOTBETCTBYIOUIME CKIOHaM DepraHckoro H YraMckoro
xpe06ToB, a Tarke obnacTs Haubonee Hx HI3KIX 3HaueHuit B 3anannoit vactu UKK. na
NpHBEACHHBIX TONOBLIX CymMMm ocamkoB no CC3K u I03K - xnmmariueckum
MPOBMHLUAM, HAXOAAwMMCA  BOMM3M  HaBeTpeHHBIX mepudepuiinbix  xpeGros
pacnpefencHie NpHBEACHHBIX M (AKTHYECKMX HAICMHBIX AAHHBIX, HMCET BLICOKYIO
CTeneHb COrNacoBaHiA M Heckonbko Gonee xymuyio mns MKK u BTILL B uenowm,
NOCTPOCHHLIC HAMHl B Ka¥eCTBEC JEMOHCTPAUMH BO3MOMKHBIX NPAKTHYECKHX
MpHMEHEHHil  Pe3yNbTaTOB  AMCCEPTAUMONHON paGoThi  KapThl, NpPHMBEACHHLIX
CITYTHHKOBBIX 3HAUYCHHIl NOZOBLIX M CE30HHBIX OCAZKOB 32 COBPeMeHHblil 16- neTHuil
nepuoz no TeppuTopii Kuipruiscrana, aator xopoiuee cornacue ¢ obueit Muoronetsedi
kapTHHOIi OCaaKkoB. JTO O03HA4AET, 4TO mnpeanaracMbie B paboTe HayuHbic M
METOAMYCCKHE NOAXOAbI MOTYT J(QEKTHBHO WCTIONB3IOBATLCA HA MPAKTHKE 1N
peweHHs pasnitHbIX 32124 NpHKaakoili kKnimatonoriu Keiprutacrana.

BBIBOJIBI

1. ~ Hcnonb3yembie B HacTOAUICC BPeMs KapThl IONOBBLIX M CE30HHBIX CYMM
ocaakoB  KbIprei3cTaHa,  OTPaAKAIOWMX  OCHOBHBIE  3aKOHOMEPHOCTH  MX
TEPPHTOPHAIbHO-BLICOTHONO PacnpeaCAeHHA, NOMyYeHb! N0 AAHHBLIM METeOCTaHLMiT,
otHocauuxes K 1930-1990 rr. Iocne 1990 r. npousouwio coxpauenne HasemHoil
ocaaxomepHoii ceTH MOuYTH B TpH pasa, a ¢ 1975 rr. oTmeuaeTcs CywiecTBeHHbIC

18

IBMEHCHUA KIHMaTHecknX ycnosuii. ITodTomMy BecbMa aKTyalbHbIM ABH/IOCH
peleHIfe 37241 10 OLCHKE CYMM OCAIKOB H2 OCHOBE COBPEMEHHbIX CITyTHHKOBBIX
Habmonenuii, AnA vero ObUIM peleHbl CACAYIOUIME HAy4YHBIC BOMPOCH NO
BO3MOXHOCTH X NPAKTHIECKOr0 HCMONL30BaHKA B FOPHLIX paifonax Keipruiscrana.

2, Paspaforasa METOAMKA AONOAHMTELHOIN azanTauMM CIYTHHKOBOH MoAeHH
TMPA fis pacueTa rogoBbIX H CC30HHBIX CYMM OCAIKOB € Y4€TOM Oporpadirieckoro
CTpOCHI FOPHRLIX paifonos Keipreiscrana.

3. [lposeacHa BanMAAUMM ANANTHPOBAHHBLIX TONOBBIX H CE30HHBIX CYMM
OCafKoB, NoiyuaeMblX mo cmyTHukosoii mozenn TMPA B ropubiX paiionax
Kusprescrana (Ans OLEHKH Ka4yecTBa ITHX AAHHLIX), KOTOpas Aana NOOKHTE/bHLIC
PE3YAbTATDE.

4. Monyuenst 88 craTMcTHdeckW 3HauiMbie perpecchu (Ha  ypoBHe
noBepHTeNbHOii  BepoATHocTH, pasioM  0,95) Mexay — ananTHPOBAHHBIMH
CIyTHHKOBBIMM TOHOBBIMH M  CE30HHBIMH CyMMamH OCaJkoB M JAHHBIMH
MeTeoCTaHLMii, KOTopble MOTYT ObITh HCMONL30BAHB! HA NPAKTHKE [UIA NMPHBEACHHA
CRYTHHKOBBIX JAHHbIX K HAOMOACHHAM METCOCTAHLIHIA.

- PaspaGoTana coOBpeMEHHaA TEXHOJIOTHA NPAKTHYECKOTO MPHMEHCHHA 3TOf
cHCTeMbl perpecciii VA pacveTa NPHBEACHHBIX HHTETPAILHBIX CYMM OCAIKOB M
NOCTPOEHHMA NONOBBIX M CE30HHBIX KapT OcankoB i Tepputopii Keipreisctaua,
KoTOpas mokazana i nepuoga 1998-2014 rr., u Moxer ObITh HCMONb30BaHA HA
NpaKTHKE AN MoGoro NepHoAa, No KOTOPOMY HMEIOTCS CITYTHHKOBBIC JAHHbIC.
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PE3IOME

HAuccepranmn Poickans Mapuns: Onerosnbl Ha Temy: «Ouenka cymm
oca/1K0B Ha TeppuTopii Kbiprbiscrana no AaHHLIM CITYyTHHKOBBIX
nalmoneHuiDy Ha cOHCKAHNE YYeHOIl CTeneHH KaHAWIATA reorpadguyeckix
HayK 1o cretuanbHoctH 25.00.30 — MeTeoposioris, KIHMATO/IOMHS,

: arpoMeTeopoJIoris

ilmouesnie cnoBa: ocank, Kvipreiscran, monenb TMPA, crnyTHHKOBbIE H
HA3EMHLIE JaHHbIE, NOIOBLIC H CE30HHbIC CYMMbI, BA/IHAALIA, CTATHCTHYECKHE CBA3H
H 3aBHCHMOCTH, NIPHBENEHHbIC OLICHKH. :

OOBexToM HMCCNEaOBAHHA ABMAIOTCA CNYTHHKOBbIE AaHHbIE 00 ocaakax M
BO3MOKHOCTb HX NPHKIAAHONO HCTIONB3OBAHHA.

Lens nccnenoannn. Liensio auccepraunonHoii paboTsl ABAANAck - OUCHKA
TOJOBLIX M CE30HHBIX CYyMM OCAJKOB Ul PadiH4HBIX KIHMAaTHYECKHX MPOBHHLMIT H
BLICOTHBIX 30H Kbiproiscrana, noayyaeMbIX Mo MyAbTH cryTHHKoBO# Monens TMPA,
C Y4eTOM ajanTauMi, BATHAALMH H NPHBEACHHA €€ JaHHBIX K Ppe3y/nbTaTam
HabmozeHuit MereocTaHUMil MO YCTAHOBJICHHBIM CTATHCTHYECKHUM 3aBHCHMOCTAM.

Mertoasl MccniefoBanusi W annapatypa. B pafore mcnoas3oBalich
COBpeMCHHbIE JIaHHble MynbTH cmyTHukoBoii moaean TMPA, cratmcTHueckue
MeToas! 00paboTKH M aHAMI3A NOMYMACMBIX KIHMATHYCCKHX MATEPHAIOB, A TAKKC
coBpemeHHbIe pacteTHble nporpammbl i THC cucremst.

Moayuennbie pesyasTaThl M HOBH3HA. BriepBbie paspaGorana cneusanbHast
METOIHKR AOMOHHTENLHON ANANTALMH CIYTHHKOBBIX JAHHBIX JUIA TOPHLIX paiionos
Kviproisctana.  Pesynbrarsl  BanMpalMd  QuanmTHpPOBAHHBIX CyMM  OCQJIKOB,
nonyuaemeiX no moxean TMPA, nokasani BO3MOKHOCTL €€ NPHMEHEHHS B NOPHBIX
paifonax Ksipreiscrana. Hajinennbie BnepBble  CTaTHCTHYECKHE  3aBHCHMOCTH
CMYTHHKOBBIX M HA3CMHBIX W3MCPCHHMIT NO3BONWH OCYLIECTBHTH NpHBEACHHE
noyyyaemsiX JaHubIX no mozenn TMPA k aanusiM Keipraizcrana.

Pexomenpauun no ucnons3oBaumio. Ilomywennas cucrema u3 88
CTATHCTHYECKM 3HAYMMBLIX perpecciit (Ha YPOBHE JIOBEpHTE/IbLHOM BEPOATHOCTH,
pastoM 0,95) pexoMeHAyeTCA K NPHKNANHOMY HCIONL30BAHHIO Q1A PA3NHMHBIX 30H
Kbipruiscrana. [peaioxkensas METOANKA A0NONHUTENLHOMN aanTaUMH CITyTHHKOBbIX
JIaHHBIX MOKET GbITH HCMONB30BATH V1A PA3NHYHLIN METEOPONIOrHYECKHX 3/IEMCHTOB
JaHHBIE KOTOPBIX MPEACTABICHBI B BHAE KOOpAHHATHOI ceTkH. Cxema nocTpocHus
KapT ocagkoB ¢ mucronszopanmem I'MC  texnonormii pekomenmyerca K
HCTIONB30BAHHIO.

OGnacrs  npumenenus. [lpemnaraemas  TeXHONOrHA  NpHBEACHHA
afanTHPOBAHHBIX CMYTHHKOBBIX M3MEPEHMH NO3BONHT MNONYYaThb COBPEMEHHBIC
JaHHBIC O TOJIOBBIX 1 CE30HHBIX CyMMax ocankos. Takas undopmawms Gyaer nonessa
ANA MPUKAAZHONO KAMMATHYECKOrO HCMOMb30BaHMA, OCOOEHHO B HCAOCTATOMHO
OCBELEHHBIX METCOPOJIOrHYECKHMH HaGMOACHHAMH roOpHBLIX pajionax Keipreiscrana.



Poickans Mapuua Onerosuanbin 25.00.30 - MeTeoposioriis, KAHMATO10M1s,
arpemeTeopo.ioris aaucTuri Goonta reorpadus WINMBICPHHHE K HINIATDI
OKYMYIITYY JapaskachbiH a1y Y4yH, “CryTHik 6aiikoo10payH MaaIbLIMATTE]
Gotonua KbIprui3cTanabii 2iiMarsiHAarst AXaaH YaublHIAPAbLIH CYMMACLIN
622,100” TEMACBLIHA KA3bUIMAH AHCCEPTALMAHLIN

PE3IOMECH

Heniru co3pep Xaan waubinnap, Keiprencran, TMPA mopen, cnyTHHKTHK
RaHA JKepACTH MaalbIMATTap, MbUUILIK JKaHa CE30HAYK CYMManap, BamyIaums,
CTaTHCTHKALIK GaiinaHbILITap aHa Ke3 KapaHabUILIKTap, keTupire Gaanoonop

HsmnneenyH ofvexmiicn OGonmyn >kaaH 4aublHAAp TYYPachblHOa CIYTHHKTHK
MaIbIMATTap aHa anap/bl NPHKNANIBIK IBHIL00 MYMKYHUYJIYTY CaHanar.

Hawnpeenyn makcatsi: [{uccepTaupsnbik MITHH Makcatsi 6onyn - TMPA
MYAETH CIyTHHKTHK Mofaenb Gotonua anbiiran Keipreiscranzbii ap Kaupaii KiHMaTThiK
NPOBHHLMANAPL! #aHa Ouiink aiiMakTapbl YMYH aaH 4aublHAPABIH KBUIABIK aHa
ce30HAYK cymmachiH Gaanoo Gonyn cananar, aHiA aHbIKTANrAH CTAaTHCTHKATBIK Ko3
KapaHIbUIbIK GOIOHYa METeOCTaHIWIAP/bIH GaiikoONOpYHYH AbIifbIHTLIKTAPLIHA AHBIH
MaanbIMaTTapbIH bIHTAIUIALITLIPYY, BATHAALMANIOO KaHa KEITHPYYHY 3CKe ayy Kepek.

Howwee bikmanapni sana annaparypa. HMwre TMPARBIH  MyasTH
CYTHHKTHK MOZENAEPH, A/IbIHMAH KIHMATTLIK MATepPHALIAP/AbI CTATHCTHKANBIK MILTEN
YBITYY JKaHA aHANH3/60, OWOHIOH /e asbipKbl 3CEMTHK Nporpammanap skaksa 'MC
CHCTEMATap KOJIAOHY/IY.

AJILINMAH ABLIILINTLIKTAD AHA ANAPALIH KAMLUVILINBL BHpuHun xony
Kbiproncranasii Toonyy afiMakTapbl yMyH CIYTHMKTMH MAaibIMATTapAblH KOLIyM4a
bIHMILIALITBIPYY METOMMKACH! Hurmeun ybikThl. TMPA Mozes Gotonua anbiHra xaaH
YaubIHIAPABIH  BIHFATALITLIPEUINAH CYMMAChIH BATHAAUMATIOOHYH KbIHLIHTBIKTApDI,
aHbiH KeIpreiscTasii 1001yy afiMaKTaphiHA KOJIOHYY MYMKYHUYAYTYH Kepresay.
Bupuin sxony Tabuiran CIyTHHKTHK KaHa Kepier UeHOONOpYH CTATHCTHKATLIK KO3
KapaHapUIbiKTapsl Kbiprencranasi MaanbiMarrapsiia TMPA monenn 6oionua ambiHral
MAQNBIMATTAP/b! KETTHPYYTO MYMKYHIYK Gepi.

Konnouyy Goionua cymywrrap. 88 cramicTHKaibiK MaaHnyy perpeccHaia
anpiran cucrema (0,95 ke GapaGap Gonrom MWEHHUMIYY JKOPOMOJUTYH ACHID/HHIE)
Kuiprencraunpiit ap kalicsl alivaktaphl ydyH Konmouyyra cydywrranar. CryTHHKTHK
MaanbIMATTapak! KOWYMY2 BIRMIVIALITLIPYYHYH CYHYILUTANTaH METOAMKACH KOOPAHHATTLIK
ceTKa TYPYHIO KOTTHDHIE TypraH MaaibIMATTapibli ap KaHoali MeTeoposioribIK
AleMEHTTCpH YMYH Konuonyna anar. FMC Texsonormsnapanl KonaoHyy MeHeH iaaH
YaubIHAAPABIH KAPTACIH KYPYY CXEMaChl KO/JIOHYYra CyHYIITANAT,

Konponyy Tapmarsl.  blyraitnaumsipbuira  criyTHHKTHK — “ieHOONOpAYH
CYHYIITIMAH TEXHONOMMACH! KLUUIbIK aHa CE30HAYK kaaH HaublHAAp TYypachiHia
MaabIMATTapAbl amyyra MyMKYH4yayk Oeper. Mbingail MaanbiMaT NpHKNALABIK
KIMMATTBIK  KOMAOHYY Y4yH malizanyy Oonot, esreve Ksipromcranapii Toonyy
afiMaKTapbIH/AA KCTHLLCH3 HarbUILIPbUIraH METEOPONOrHsUILIK Galikoonopio.

SUMMARY

Theses of Ryskal Marina on the topic: “Estimation of the amount of
precipitation on the territory of Kyrgyzstan based on satellite
observations” for the degree of candidate of geographical sciences in the
specialty 25.00.30 - meteorology, climatology, agrometeorology

Keywords: precipitation, Kyrgyzstan, TMPA algorithm, satellite and
terrestrial data, annual and seasonal amounts, validation, statistical relationships
and dependencies, adapted estimates.

The object of the study is adaptation of satellite data of precipitation and the
possibility of their application.

Purpose of the study. The aim of the thesis is to estimate annual and
seasonal precipitation amounts for various climatic provinces and altitudes of
Kyrgyzstan, obtained using the TMPA multi-satellite product, taking into account
versatile validation and adaptation of data to the results of weather stations based
on established statistical dependencies.

Methods of research and equipment. We used modern data from the
multi-satellite TMPA, statistical methods for processing and analyzing the
obtained climate materials, as well as modern design programs and GIS software.

The results and novelty. For the first time, a special technique has been
developed for the additional adaptation of satellite data for mountain regions of
Kyrgyzstan. The results of validation of the adapted amounts of precipitation
obtained by the TMPA model showed the possibility of its use in the mountainous
regions of Kyrgyzstan. By statistical dependences of satellitc and ground-based
measurements it is possible to adapt the original satellite data of the TMPA
product to territory of Kyrgyzstan.

Recommendations for use. The obtained system of 88 statistically
significant regressions (at the level of confidence probability equal to 0.95) is
recommended for application for different zones of Kyrgyzstan. The proposed
method of additional adaptation of satellite data can be used for various
meteorological elements whose data are presented in the form of a coordinate grid.
The scheme of construction of precipitation maps using GIS technologies is
recommended for use.

Application area. The proposed method of adjusting the adapted satellite
measurements will provide modern data on annual and scasonal precipitation
amounts. Such information will be useful for applied climatic usage, especially in
mountainous regions of Kyrgyzstan which is insufficiently illuminated by ground

meteorological observations.
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