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CPABHEHME I'VIOBAJIBHBIX OCA/IKOB U TEMIIEPATYPHBI C
OAKTUYECKUMU HABJJIIOJEHHBIMU JAHHBIMHU HA
TEPPUTOPUMU Y3BEKNCTAHA

Aunomayusa:  Teppumopus  V3bexucmana  npedcmaénsem — cobou
couemaHnue pAasHUHHO20 U 20pHO20 penvedha, 3aAHUMAIWas MNOJHOCHbIO
KOHMUHEHMANbHYI0 001acmy nlanemsl, KAk cleocmeue, obnadaem apuoHblM
(aridus — «cyxoty) wkaumamom, umu no Kénnewy xaumamom nycmeinb u
NOJYNYCMbIHL, CYXOU KIUMAM C 6bICOKUMU mMeMnepamypamu 6030yxd,
UCNBIMBIBAIOWUMU  OONIbULUE CYMOYHbIE KONeOAHUs, U MAlbiM KOJIUYeCmeom
ammocgheprvix  0cadko8 (pe3ko KOHMuHeHmanvhovll Kiumam). Ocmpbiil
Odepuyum ocadkos npuxooumcs Ha eecemayuoHHbll nepuod. Havunas c urons
no CeHmMAOPb 0CAOKU NpaKkmuyecku He Haooodaomcs. Pagnunvl pacnonosicenvi
8 1020-3aNAOHOU U Ce-8epPo-3anaoHOl Yacmu U cocmoam u3 niamo Ycmwopm,
oenbmuvl HU308b1 Amyoapvu u nycmuiHu Kvizviikym.

Knroueswvie cnosa:ERAS, memnepamypa, ocaoku, Illenmpanvnas A3us.

Zaitov Sh.Sh.
doctoral student
Research Hydrometeorological institute

COMPARISON OF GLOBAL PRECITATION AND TEMPERATURE
WITH ACTUAL OBSERVED DATA ON THE TERRITORY OF
UZBEKISTAN

Annotation: The territory of Uzbekistan is a combination of flat and
mountainous relief, occupying a completely continental region of the planet, as
a result, it has an arid (aridus - “dry”) climate, or, according to Koppen, a
desert and semi-desert climate, a dry climate with high air temperatures
experiencing large daily fluctuations, and a small amount of precipitation
(sharply continental climate). There is an acute shortage of precipitation during
the growing season. From July to September, there is practically no
precipitation. The plains are located in the southwestern and northwestern parts
and consist of the Ustyurt plateau, the delta of the lower reaches of the Amu
Darya and the Kyzylkum desert.

Key words: ERA5, temperature, rainfall, Central Asia.
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BBenenne. IlpocTpaHcTBeHHass W BpeMEHHasT H3MEHYMBOCTH OCAJKOB
dbopmupyroT ruaposnornyeckue 1ukiabl (Michaelides et al., 2009). M3menenue
KJIUMaTa U3MEHSET 9TU LUKJIbI 32 CUET U3MEHEHMs] YacTOThl, MHTEHCUBHOCTHU U
KOJMYECTBA OCaJKOB, a TaKKe 3a CUET H3MEHEHHUs »SBaloTPaHCIUPALNU
(Trenberth, 2011; Tan et al., 2020). Tounblic 1 HageKHbIE AaHHBIE 00 OCaIKaX C
BBICOKUM TPOCTPAHCTBEHHBIM M BPEMEHHBIM Pa3pelIeHUEM HEOOXOIUMBI st
M3YUYEHUs] M3MEHUYMBOCTH KJIMMAaTa, YIPABJICHUS BOJAHBIMU pecypcaMu U
rujaposioruueckoro nporuozupoBanus (Viviroli et al., 2020). C stoil nenwio
JOCTYyNIEH psJ T100aldbHBIX JAHHBIX 00 OCaJKax, HO OCTAE€TCd HEU3BECTHBIM,
HACKOJIbKO XOpOIIO OHU (UKCUPYIOT (PakTUYeCcKue OCaaKu, OCOOCHHO st
TOPHBIX  pPAallOHOB, TJI€ MaJO Ha3eMHBIX CTaHUUA. MBI  H3ydHIH
MIPOU3BOUTEIBLHOCTD TPEX TI00AIBHBIX MPOAYKTOB C BBICOKMM pa3pelicHueM
st coopa maHHbIXx 00 ocaakax B LleHTpanbHoil A3uu, ovare H3MEHEHUs
KJIMMarta, Ijie HaJe)KHBIX JaHHbIX 00 ocaakax ocodenHo maino (Immerzeel et al.,
2020).0ueHKl, OCHOBaHHbIE HA  TIOBTOPHOM  aHaiuu3e, OOBEIUHSIOT
atMOoc(epHbIE HM3MEPCHHS H KJIMMATHYECKHE MOJICNIU, OXBaThIBAIOIINE
bu3udecKkue U TUHAMUYECKUE TPOLECCHI, IJIs MOJYyYCHHUS] HEMPOTUBOPEUUBBIX,
TOYHBIX W HEMPEPBIBHBIX METEOPOJIOTHYEeCKMX aaHHbIX (Sun et al., 2018).
Peananmu3bl — 3TO AWHAMHUYECKH pasTJaXE€HHbIE U COTJIACOBAaHHBIC JIAHHBIC
ONpENEICHHOr0  Ha0opa  apXWBHBIX  HAOMIOJEHWUH, TpPU  [TOMOIIH
TUAPOJAMHAMUYECKOW Mojenu ¢ (UKCUpOBaHHOM KoH(urypauuein (Penuna u
1p., 2016). B onpenenéHHOM CMBICIIE peaHaIN3bl — 3TO HE JaHHbIE HAOJII0ICHHM
U HE pe3yNbTaThl MOJEIBHBIX PACUETOB, & UX COBOKYITHOCTh, PEaIM30BaHHAS 10
CHEIUANIbHO pa3pabOTaHHBIM AJITOPUTMaM YCBOEHHUS M COTJIAaCOBaHUS BCEX
BUJIOB JIaHHBIX O KOHKPETHOM MeTeopojorudyeckoi BenuuyuHe (puc. 1). B
HACTOSIIIEE BpEeMsI CYIIECTBYIOT Pa3IUdHbIe TUIIBI HA0Opa JaHHBIX PEaHAIU30B C
Pa3TUYHBIM NMPOCTPAHCTBEHHBIM pa3pelICHUEM B AMEPUKAHCKUX M €BPOIMEHCKUX
Hanuonanenubix LleHTpoB: HanmoHaIBHBIA LEHTP MPOTHO30B OKPYXKAIOIICH
cpenbl (NCEP) u HammonansHbI 11eHTp atMmochepHbix uccnenoBanuii CIIIA
(NCAR). HammonanbHOE areHTCTBO MO HCCIIEIOBAaHUIO aTMOC(hephl M OKeaHa
(NOAA); Eppornieiickuii IeHTp cpeaHECPOUHbIX MPOorHo3oB noroasl (ECMWFE);
SINOHCKOE METEOPOIOrNYECKOE areHTCTBO.
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Puc. 1 MeTteopoJiornueckasi cetb Y30eKuCTaHA

L C JaHHBIMA PEaHANH3a

MeTtonosiorus.B 1ensix ucciaenoBaHus BapuUaldii MeTEOPOTOTHYECKUX
BEJIMYMH Ha JBaamnaTwieTHeM tniepuone BpeMenu (2000-2019) Obumm
UCIIOJIb30BaHbl JaHHbIE METEOPOJIOTHYECKUX CTAHIMNA HA3eMHBIX HAOIIOJEHUN
Varugpomera u peaHanmu3sl ERAS5S TtemmepaTryphl M 0caikoB B y3lax
reorpadudeckoit cetku (puc. 2). Jlist hopmupoBanus 6a3bl JTaHHBIX PeaHATN30B
YKa3aHHBIX METEOBEINYHNH, MIPEACTABICHHBIX Ha caiiTe B CBOOOJHOM JOCTYIE U
WX HU3BJICUEHMs] OBUIM CO3JaHBbI ¢ YYETOM HCXOMHBIX (hOPMATOB HEOOXOIUMBIC
MPOLIETYPHI, MTO3BOJISTIOLIUE chopmMupoBaTh udpoBkIe MaTpPHILbI
nanabiX.Jlanaeie peananusa ERAS, mnpencraBnennbie B (opmare NETcdF,
u3BJeKarTcs ¢ nomorbio Moayis ArcGlS «MODELBulder» (puc. 3), a 3atem
MPEAICTABIAIOTCS MyTEM KOHBEPTAIUK B IIUGPOBYIO MATPUILY TaHHBIX (pUC. 4).
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Puc. 2 TIMacrOumubid  JangmadT  TeppuropuM  Y30eKHCTaHA,
MeTeOopPOoJIOTHYeCKHe CTAHIIUU M Y3JIbl reorpaguyeckoil CeTKH ¢ JaHHBIMHU
MeETeOopoJIornyecknX BeJIuduH peanaiau3a ERADS.

i
i ]

MODELBuilder

Make NetCDF
Raster Layer
[zcamem)

Puc. 3 Biiok-cxeMa CYMTBHIBAHHUS, PACIAKOBKH H KOHBEPTAI[HH
JAHHBIX peaHan3a ¢ nomMoiubio MmoayJas «Model Builder».

Ipumeuanue: Iterate Rasters — omepatop utepamuu; Make NETcdf
Rasters Layer — xouTyp ans wu3BjiedeHwsl 3HadeHuil BenmmumH, CLIP —
u3Biekaembie 3HaueHus; SIS Layer — omepatop copTHpOBKH (haWjoB U UX
coxpanenus; SIS_ YoONAME%_Clip — BeixoHbIe (haidibl.
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Puc. 4 KonBepTupoBanus 1aHHbIX peanain3a ¢gopmara NETcdf
B MATPHILY YHCJIEHHBIX 3HAYEHHUIl TEKCTOBOro (hopmara.
a) — pacTposBblii popmar; 0) — uudpoBass MmaTpuuA.

Tadauna 1
IIpumep chopmupoBaHHON HU(PPOBOH MATPHULLI TEMIIEPATYPbI
r Mecsiubl roga
o T I i | 1v \Y Vi Vil [ VI | IX X Xl Xl
2000 | -4,1 _3 8 58 | 12 21 26,2 | 28,2 | 23,7 | 16,9 |12 -08 -1
2001 -4,2 3.9 57 (12,1 | 21,1 | 26,3 [ 283 |23,7 | 169 |12 -0,8 | -1,2
2019 | -4,7 ;14 55 |12 21,1 | 26,3 | 284 | 23,4 | 16,7 | 118 |-1,3 |-1,7

Pe3yabTaT. B 117X OIIEHKH OJHOPOJHOCTH, MCIOJIB3YEeMBIX B paboTe
BPEMEHHBIX PSAJOB TEMIEPATypbl U OCAJKOB, IPEACTABICHHBIX B BHJIE
peaHaNM30B MU HA3eMHBIX HAONIOJCHHM Ha METEOPOJIOTMUECKHX CTAHIHSIX
V30ekucrana, 1O  HEKOTOPHIM  METEOCTAHIMSIM  PACCUUTHIBAJIUCH U
COTIOCTABJISUTUCH MX pacmpe/eeHus], Kak GyHKIIMA BpeMeHHU. BbisIo BBITIOIHEHO
X COIOCTABJICHUE W TOJIYyYEHa KOJWYECTBEHHAasi OLEHKA OJHOPOJHOCTH (B
CTATUCTUYECKOM CMBICIIE) 3TUX BPEMEHHBIX PSAIOB.

Ha puc. 5 nmpuBeaéH BpeMEHHOUN XOJ psAOB TEMIEPATypbl U OCAJKOB 110
JaHHBIM HAOJIOJICHUN W peaHaau30B. BuiyanbHO METEOpPOIOTHYECKHE PSIIbI
JBYX BHUJOB JOCTATOYHO XOpormio coriacyrorcs. Koaddumument koppensmun
MEXJy HUMH JJisI HYJIEBOTO BpPEMEHHOTO CHBHUIa JOCTaTOYHO BBICOKHI (B
cpenaem Oonee 0,9). Ilpm sToM pacnpeneieHHe KOPPEISIIHOHHOW (YHKIIUN
CUMMETPUYHO OTHOCHUTEIILHO HYJIEBOT'O CIBHUIa MO BPEMEHH, YTO YKa3bIBA€T Ha
OTCYTCTBHE B psifaX rpyObIX OMMUOOK U BEIOPOCOB.
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CraTuctuueckas OAHOPOAHOCTL PAJOB OICHHBAJIACh Ha OCHOBAHHUHU

kpurepueB Ouinepa u Cteronenta [bpannr, 2003].
McrT. T1ax_TaKynb|p
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Puc. 5 CorjiacoBaHHOCTDH JaAHHBIX TEMIIEPATYPHI U 0CAIKOB,
HA0JIIOAEHHBIX HA METEOCTAHLMSAX U PEAHATU30B.

IIpumeuyanue: a) — BpeMEHHOH XO[; 0) KOPPEISALUS MEKITY BPEMEHHBIMU
psAIaMH METCOBEIIMYWH, HAOMIOIEHHBIX HA METEOCTAaHIIMH U peaHann3oB; R(0) —
KO2(ppUIIHEHT KOPPEISAIMK Ha HYyJICBOM BPEMECHHOM CJIBUTE.

Kpurepuii oTHOPOIHOCTH BPEMEHHBIX PsA0B 10 Duiepy (0JHOPOTHOCTH
nucriepcuid) onpenaensiercs: popmynoit
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2

F=20

rie 02, 07 — JUCIepCHH IPOBEPSEMBIX HA OJHOPOAHOCTh BPEMEHHBIX
PSI0B.

Kputnyeckoe  3Hauenume  kputepus  Dumepa F, = f(v4,V,, )
OTIpe/IeTSICTCS C 3aJaHHBIMHA YPOBHEM BEPOSITHOCTH ( M BEJIMUYMHAMH CTETICHEH
CBO0OJIBI V4, V, TIO TaOynupoBaHHbIM Tabiuiam (Abpamosul, 1979). Eciu F <
Fo [ O U psiasl omHOPOIHBI (BBITIOHEHUE HYJIeBOH rumote3sl) [ bpanar, 2003].

[IpoBepka OZHOPOTHOCTH CpPEOHUX 3HAYCHHWA BPEMEHHBIX PSIOB
OCHOBBIBaJIaCh Ha t— kputepun CThIO/IEHTA:

= |F1-F . nlnz-(n1+n2—2)’(2)
VYn,01+n,0, n{+n,

rae Fq, F, — cpennne MCCIEAYEMBIX PAIOB, Ny, N, — UX JIUHA, 01 Op —
JTUCTIEPCUU, COOTBETCTBEHHO.

Kputnueckoe 3nauenue t, = f(v,a) kpurepus Crbiogenta (v =nq +
n, —2)

onpejensieTcss no Ta0ynupoBaHHBIM Tabnunam (AoOpamosui, 1979) c
3a7laHHBIM ypoBHeM BeposiTHocTH [J. Ecim t < t[JLJT0 HyneBas runoresa
COCTOSITENIbHA.

3akarouenne.Haunnaga ¢ 2000-ro roma TEHAEHIMS K IIOTEIUICHUIO
KJIMMaTa 3aMETHO TIOBBICWJIACh, MPOSBUBIIASCA B AaHOMAJIBHO TEIUIBIX H
XOJOJIHBIX 3UMax (B OOJIbIIEH CTENEHU Ha €BPOINEHCKOM KOHTHHEHTE), KapKHUX
BECEHHE-JIETHUX CE€30HaX C HEPAaBHOMEPHBIMHM, OOWJIBHBIMU JIMBHEBHIMU
ocajJkamMu, Kak B TJoOaJbHOM Maciitabe, Tak W Ha TEPPUTOPUU
V36ekucrana./lanasie  peanamuza ERAS € gocraroyHO  TOYHOCTBIO
COTJIACYIOTCS C TAaHHBIMHU Ha3€MHBIX HAOIIOJCHUN 3a TPU3EMHON TeMIlepaTypoi
Bo3ayxa. CdopMmMupoBaHHBIE [IBa THUINA BpPEMEHHBIX PSIIOB MPU3EMHOU
TEMIIEpAaTypbl BO3JyXa HAa OCHOBE CTAaTUCTUYECKUX OLEHOK (KpUTepuu
Crrronenta u QOuiiepa) SABISIIOTCS OAHOPOIHBIMU, UTO 00ECTICUMIIO KOPPEKTHOE
WX UCIOJIb30BAaHUE B JJAHHOUW paboTe. ITO MOKA3hIBAET, UTO JAHHBIC PEaHATHU3bI
BBITOJTHO TOTJa, KOT/a JAaHHbIe (PaKTUYEKCKUE MO0 HAOIIOJCHHBIMH CTaHIUSIMU
HE XBaTaeT WM UMEET COMHEHUE MIPU CPABHEHUU OCTAIIbHBIMU UCTOUHUKAMH.
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