IIpocmoposa inmepnoasyis Kiimamono2iuhux OAHUX 3 ypaxyeanHuam ocodrusocmei mepumopii Yxpainu 13

NMPAPOAHNYO-TCOrPADIUHI
AOTI’REHHST

VK 551.583.1

DOI: https://doi.org/10.15407/ugz2020.02.013

O.A. CkpuHuk', B.l. Ocad4quii?, T. C3eHmimpelr®, 3. Bixapi®, B.I1. CioeHK0?,
A.0. Owypok?, [.0. bolu4yk? O.51. CKpUHUK?

" HauioHanbHui yHiBepcuTeT GiopecypciB Ta NpUpPoaoKOpPUCTYBaHHS Ykpainu, Knis

2 YkpaiHCbKMWI rigpOMETeopOororiYHni iHCTUTYT, KniB

3 OMSZ - Yropcbka meTeoponoriyHa cnyxba, byaanew, YropwuHa

NMPOCTOPOBA IHTEPNONAUIA KNIMATONOIMN4YHUX AOAHUX 3 YPAXYBAHHSAM
TOMOrPA®IYHUX TA ®IZUKO-FTEONPA®IYHMUX OCOBIIUBOCTEN TEPUTOPII
YKPAIHU

Y CTaTTi MpeICTaBIEHO PE3yIbTaTH F€ONPOCTOPOBOT IHTEPNOIALIT KIIMATOIONYHMX JaHuX (MiHiManbHOT T , MakcuMabHOT
T Ta cepennboi T 3a Micsaub TemnepaTypu MOBITPs Ha TepuTOpii YKpaiHW) y Bysnmu peryispHoi mepexi 3 kpokom 0.1°.
[HTEproNAlif0 NPOBEICHO 32 JONOMOIOH CIELiaNni30BaHOr0 (METEOpOJIOriuHOr0) mporpamHoro 3abesnedenHs MISH
(Meteorological Interpolation based on Surface Homogenized data basis), po3po6ieHoro B YropchKiii METEOPOIOTiUHIM
ciryx0i. Jlns 3aiicHeHHs iHTepHosALil BUKOPUCTAHO TOMOICHI30BaH1 paau JaHux 178 cranuiit Ykpainu mis nepiony 1946-
2015 pp., ski panime OyJo OTpUMaHO B YKpaiHCHKOMY TiJ[pOMETEOPOJIOTiYHOMY iHCTHTYTI. AnroputM MISH Gasyerbcs
Ha ieIX re0CTaTUCTUIHOTO MIPOCTOPOBOIO MOJCIIOBAHHS (SIK, HANPHKIAJ, KPITiHT), IPOTE ISl PO3PAXYHKY CTaTHCTHYHOL
iH(popMaLii, He0OX1JHOI JUlsl IPOBEACHHS IHTEPIOALIL, 3ay4eH] JOBI1 TOMOIeHi30BaHi psU KJIIMATOJIOIYHUX [TOKA3HUKIB.
SIK OIATKOBI MPEAMKTOPH BHKOPUCTAHO BUCOTY MICIIEBOCTI, KOMIIOHEHTH JiokanbHOT Tonorpadii AURELHY (15 neprumx
3HaueHb) Ta BifcTaHb 0 Oeperoroi JiHiT YopHoro Ta A3oBchkoro MopiB. Ha OCHOBI Kpocc-BaimaiiiHol mporenypu
3/1CHEHO OIIHIOBaHHS TOYHOCTI iHTepronALii. BHacnigok BUKOHAHO POOOTH OTpUMAHO 0a3y JaHUX MEPEKEBUX UaCOBUX
panis: snadenns T, T ta Ty Bysnax peryiaspHOi Mepexi mis KOKHOro micsus nepiomy 1946-2015 poxis. Otpumanmuii
pe3ynbTaT MOKe OyTH BUKOPUCTAHHI SIK IJIs1 JOCIIHKEHb PEriOHAILHOTO KIIIMaTy, TaK 1 sl CyMbKHUX cdep AisIbHOCTI, e
KJIiMarosoriyHa iHdopMalis € HeoOXiIHOIO.
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SPATIAL INTERPOLATION OF CLIMATOLOGICAL DATA WITH RELIEF AND PHYSICOGEOGRAPHICAL PECULIARITIES OF THE
TERRITORY OF UKRAINE TAKEN INTO ACCOUNT

The paper presents the results of geospatial interpolation of climatological data (monthly averages of daily minimum, T,
maximum, T _and mean, T , air temperature in Ukraine) into a regular grid with the spatial resolution of 0.1°. The interpolation
has been conducted by means of the meteorological software MISH (Meteorological Interpolation based on Surface
Homogenized data basis) developed at the Hungarian Meteorological Service. Homogeneous data series of 178 Ukrainian
meteorological stations covering the period of 1946-2015, previously obtained at the Ukrainian Hydrometeorological Institute,
have been used as the base for the interpolation. The MISH algorithm adopts the ideas of geostatistical spatial modeling (like
e.g. krigging), but takes advantages of valuable climatological/statistical information contained in long homogenized data
series. Terrain elevation, local topography components (AURELHY, 15 first values) and a distance to the Black Sea and the
Sea of Azov seashore have been used as additional predictors. The interpolation accuracy has been estimated based on the
cross-validation procedure. The main result of our work is the database of grid time series: values of T , T and T _ at the regular
grid points for each month of the period of 1946-2015. The result can be used both for regional climate studies and for adjacent
areas where climatological information is necessary and essential.

Keywords: climatological fields; air temperature; spatial interpolation, relief; MISH; Ukraine.
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AKTYaJIbHICTh TeMH J0CiIKeHHS
Krimaromoriuny indopmMariito, Ky OTPHUMYIOTH i3
CTPOKOBHX 3HAa4€Hb METEOPOJIOTIYHUX BEJIMYUH,
BUMIPSHUX Ha METEOPOJIOTTYHHMX CTAHIISX, K Mpa-
BWJIO IHTEPIONIOIOTh y BY3JH PEryJsIpHOI Mepexi
0 TOKpuBae obmacte pocnimpkeHus [1-3]. Ilpoin-
TEpIOILOBaHI JaHI BUKOPHCTOBYIOTH IS aHAII3Y
KJIiMary, HOTO TIPOCTOPOBO-4acOBOI MIHJIMBOCTI [4],
Bizyastizanii KJIiMaToMOriYHUX OB (Y BUIVIAII KapT,
atnaciB), sIK BXigHY Ta/un Bepudikauiiiny inpopma-
10 JUIS KITIMAaTUYHUX [5], rigposoriuaux [6], arpo-
kiiMatnyHuX [7], Gioreorpadiuamx [8] Ta iHIIUX
YHCEIbHUX MOJEJIEH Ta Al CTBOPEHHSI Cy4acHHMX
KIIIMaTHYHUX cepBiciB [9]. OueBUAHO, 110 MIMPOKE
BHUKOPHCTaHHS KJIIMaTOJIOTI4HOT iH(popMalii y Tako-
My BHUIVISLII OTpeOy€e 1 CTUMYJIOE PO3POOJICHHS Ta
BITPOBAKCHHSI CyYaCHUX CIeliali30BaHuX IHTEepIO-
nsiianx MetoxiB [10], sxi 6 peasbHO BimoOpaxkaiu
MIPOCTOPOBHH PO3ITOIIN Ti€l UM 1HIITOI KITIMATOJIOT14-
HOI BETMYMHM, OCOOJIMBO B yMOBax CKJIaIHOTO pe-
nbedy Ta/un iHIMX (i3uKo-reorpadiuHUX 0COOIH-
BOCTEH MiCLEBOCTI.

CraH BUBYEHHS MUTAHHS
B YkpaiHi mpocTOpoBy iHTEPITONISIIIIO KITIMATOJIOT14-
HOI iH(opMarii 3miiCHIOBaNM, SK MPaBHUJIO, HA OC-
HOB1 BUKOpUCTaHHS AerepMiHicTnyaux [10] inTep-
MOJSIIIHUX aNTOPUTMIB (TaKUX, 30KpEMa, SIK METO[
0o0epHEHUX 3BaXCHUX BiJCTaHEH) i, 3a3BMUaii, 0e3
3anmydeHHst (izuko-reorpadivnoi inpopmarii (Bu-
cOTa HaJ piBHEM MOps, BiACTaHb 10 OeperoBoi JiHil
TOIIO) SIK TONATKOBUX mpenukTopis [11, 12]. Penped
VYkpainu € goBoni ckinajHuM [11] — aBi ripebki cuc-
temu (Yipaincbki Kapnaru i Kpumcrki ropu), Bo-
nmuHebka, [lominbebka, [IpunHinpoBckka Ta [lpua-
30BChbKa BHUCOYMHH, JloHempkuii kpspk, Ilomichka,
[Ipugainposcbka Ha [IpudopHOMOpPCHKa HU30BUHH,
y30epexoks 1Box MopiB (YopHe Ta A30BCBHKE) — € OC-
HOBHUMH Tonorpagiunumu Ta (izuxo-reorpadiqau-
MU 0COOIMBOCTSIMH, 5IKi 3HAYHO YPi3HOMaHITHIOIOTb
KJIIMaTHYHi YMOBH YKpaiHH i 3HAUHO yCKIIQJHIOIOTh
MIPOCTOPOBY IHTEPIOJIAIIIIO KJIIMATOJIOTIIHUX JTaHHX.
3 iHmoro 00Ky, OCTaHHIM YacoMm Oyiro po3po0ie-
HO Ta BIPOBA/DKEHO 0araTo HOBHX CITEIiali30BaHUX
(MeTeopoJIOriYHNX) HEKOMEPLIHHUX 1HTEPHOISLiN-
HUX MPOrPaMHUX MPOAYKTIB, sIKi Pa3oM 13 BUKOPHC-
TaHHAM JICTEPMIHICTUYHUX aJITOPUTMIB 3aTy4aioTh
Takox 10 po3paxyHkiB I'IC rexnomorii Ta reocraruc-
TUIHE/HMOBIPHICHE MOMICTIOBAHHS KIIIMATOJIOTIIHIX
moniB [10]. OgHUM i3 TaKMX MPOTPaMHUX TPOIYK-
tiB € MISH (Meteorological Interpolation based on
Surface Homogenized Data Basis), sikuii OyB po3-

poOneHnit B YropcbKiifi MeTEOpONOTIYHIN CITykO0i
[13]. MISH wacTto BUKOPUCTOBYIOTH JUISI CTBOPEHHS
HaIliOHATHHUX a00 pEerioHaTbHUX KIIMAaTHIHHUX ar-
JaciB, a Takoxk 0a3 MepekeBUX JAaHuX [Hamp. 14, 15].
[Ipore HaWsCKpaBIIMM NPUKIAIOM €(QEeKTUBHOTO
Bukopuctanns MISH e ioro 3amy4yeHHst siKk iHTep-
MOJISIIIHHOTO THCTPYMEHTY B paMKaxX MKHAPOTHOTO
kiimarngHoro npoekty CARPATCLIM [4].

MeTa miel myOmikamii — MpexICcTaBUTH PE3yIib-
taty Bukopuctanas MISH B YkpaiHchkomy rimgpo-
MeTeoposoriynomy iHcTuTyTi (YkpI'MI) ans intep-
MOJISAIIT KJIIMATOJIOTIYHUX JIAHUX MPO TEMIIeparypy
MOBITPst B YKpaiHi Ta CTBOpEHHs 0a3u aHUX Mepe-
XKEBHUX (NMPOIHTEPIOIBOBAHUX Y BY3JIHM PETYISPHOI
MepeKi) 3HAYCHBb CEPEeIHBOT, MiHIMAIBHOI Ta MAaKCH-
MaJIbHOI 32 MiCAIlb TEMITEPATyPH MOBITPS AJIs TIepio-
1y 1946-2015 pp. 3 BUCOKOIO MPOCTOPOBOIO PO3.IiIb-
Hoto 3xarHicTio (0.1°%0.1°) ms iX BUKOpHCTaHHS y
KJIIMATOJIOTIYHUX Ta 1HIIUX JOCIIHKEHHAX.

Jlani Ta MeTOIM JOCTiAKEHHS

Knimamonozciuni oani npo memnepamypy nogimps
¢ Ykpaini

OCHOBOIO IS TPOBEICHHS 1HTEpNOsILii Ta hopmy-
BaHHS 0431 MEPEIKEBHX JAHUX (MEPEKEBHUX YACOBHX
paniB) cepennpoi (T ), minimanenoi (T ) Ta makcu-
manbHoi (T ) 3a micsups Temneparyp mopitps Oyiu
CTBOpEHi B YKpaiHCHKOMY TiJpOMETEOPOIOTIHHOMY
IHCTUTYTI 0a3u TOMOTCHI30BaHUMX (NMPUBEICHHUX IO
OJTHOPIJTHOTO CTaHy: 3 3alIOBHCHUMH MPOITYCKaMH Ta
BUJTy4YEHHUMHU BUKWJAaMH 1 CTAHI[ITHUMH CUTHAJIAMH )
PSAIIB BIIMOBITHUX KIIMATOJOTIYHUX MOKA3HUKIB.
Ix meranemuit ommc npencrasieno B [16-18]. Baza
JTAHUX MICTUTh TOMOTEHI30BaHi psau 178 craHmiii
Vkpainu 3a nepion 1946-2015 pokis. 'eorpadiune
PO3MIIlIeHHS CTaHLid Ha TepUTOpii YKpaiHu mpea-
cTaBJieHO Ha puc. 1.

Inmepnonauyiiine npozpamne 3ave3neuennns MISH
IcHye Gararo cydacHUX IHTEPIIONAIHHUX aJITOPUT-
MiB, SIKi 3A1MCHIOIOTH PO3paxyHOK modiB (2D mosep-
XOHb) Ha OCHOBI JIAHUX, BUMIPSIHUX/3aJ[aHUX Y OKpe-
MHUX TOYKaxX TEPHUTOPil BU3HAUCHHS. Y KIIMaTOJOTil
HaNOUTBIIOrO TOUIMPEHHS! OCTaHHIM YacoM Halymu
metomn AURELHY (Analyse Utilisant le Relief pour
les Besoins de I’Hydrometeorologie) [19], PRISM
(Parameter-Elevation Relationships on Independent
Slopes Model) [20] Ta MISH [13]. Bci BoHu Bin-
HOCATBCS JI0 TIOPUIHUX, SIKI pa3oM i3 JeTepMiHic-
TUYHUMH AJITOPUTMAMH 3aTy4al0Th J0 PO3PaxXyHKIB
TAKOX 171e] IeoCTaTUCTUYHOIO MOZEIIOBAHHS, €
IHTEpHOJISALIHA MOBEPXHs PO3IVISIIAETHCS SIK OIHA
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3 MOXJIMBUX peaizailiii BUMaakoBoro moss. Kpim
TOTO, Ha BiIMIHY BiJl KJIACHYHUX T€OCTATHCTHUIHIX
METOIIB (TaKuX 5K, HampuKiIan, kpiriar), MISH Bu-
KOPHUCTOBY€E iH(OpMAIIO HE TUTBKH 3 OTHOYACOBOTO
nepepizy (SIKOroch KOHKPETHOrO MOMEHTY 4acy, 3 iH-
TepBay AJisl IKOTO 31MCHIOIOTH IPOCTOPOBY 1HTEP-
MOJISIIIII0), @ CTATUCTUYHY iH(OpPMALIil0, OTPUMaHy
3 YCBHOTO 9acoBOTO IpoMixkKy. To0To, iH(opMmaIlriro,
sIKa MICTUTBCSl y YaCOBHX psAJaX, MO 33aJal0Th 3Ha-
YeHHS KJIIMaTOJIOTIYHOTO TOKa3HHWKA Ha JOCIiIKY-
BaHOMY iHTEpBaJi 4acy.

MISH cknamaeTses 3 ABOX YaCTUH: MOAEIIOBAIL-
HOT Ta IHTEPIOJALIAHOT. Y MOAETIOBaIbHIN YaCTHHI
KJIIMaTOJIOTIYHUHN MmapamMeTp (HampHKIald, TeMIepa-
Typa TMOBITPS — y BUMAAKY aTUTHBHOI Mojemi, abo
CyMa OmnajiiB — y BUMNAJAKYy MYJIbTHUIUTIKATUBHOI MO-
JieNi) 3aarTh SK (YHKI JOAaTKOBUX JETepMi-
HICTHYHUX MPEIUKTOpiB (Tomorpadivnux ta ¢izu-
KO-reorpa(piyHUX BEJUYMH, KIIBKICTh Ta CKJIAJ] SIKUX
BHU3HAYA€ KOPUCTYBAY) 3a TOTIOMOTOIO PIBHSHHS JTi-
HilfHOT perpecii. 3ayie)xHa BeJTMYMHA Y IIbOMY perpe-
CifHOMY pIBHSIHHI — TIPOCTOPOBUH TPEH PEIANKTa-
Ta, TOOTO — OYiKyBaHE 3HAYCHHS KJIIMaTOJOTIYHOTO
napamerpa y npoctopi. Takox po3paxoByloTh/Moe-
JIIOIOTh 3HAYEHHSI CTATHCTUYHUX MapaMeTpiB Kilima-
TOJIOTIYHOT BEJIMYMHH y By3JIaX PeryJsIpHOI Mepexi,
IUISL SIKUX 3aJIaHO 3HAYEHHS JETePMiHICTUIHHUX TIpe-
JTIUKTOPIB.

[aTepnonsuiiina yacTuHa 6a3y€eThCs HAa pe3yJbra-
Tax MOJEIOBaJIbHOI YacTuHU. Ha 1ibomy erarmi mpo-
BOJISITH 1HTEPIONAIII0 3HAYEHb KJIIMATOJIOTTYHOTO
MTOKa3HUKA Ta PO3PAXOBYIOTh TOMMIIKY 1HTEPTIOJISIII].
Kpim Toro, momarkoBa «(hoHOBa» iHMOpPMAITisT MOXKE
OyTH 3aiydeHa JI0 PO3pPaxyHKiB, sIK HAIIPHUKIAT, CY-
MYTHHUKOBI, paliojOKaliiiHi JaHi 4¥ JaHi IpOrHOC-
TUYHHUX Mojiesied. 3a3Bruaii «poHOBY» 1HPOPMAIIit0
BUKOPHUCTOBYIOTH JUIsl IHTEPIOJISIMIi JaHUX TPO ar-
MocdepHi onaan, OCKUTBKH Ie HaI3BUIAHO MiHITH-
Ba y TPOCTOPi XapaKTepPHCTHKA, a MepeXa CTaHIIN
HE 3aBX[U € JJOCTaTHHO MIUTHHOIO.

BuyepnHuii onuc mareMaTHYHUX OCHOB OCTaH-
Hbo1 Bepcii MISH pa3om i3 geTanbHUM MOSCHEHHSIM
ITOPUTMY TIPOBEJICHHS PO3PaXyHKIB MPEICTABICHO
B [21]. MISH — HexoMepmiiiHUI MpOrpaMHUI Tpo-
IIyKT, SIKKH MOXXHA OTpHUMAaTH 3 caiTy [http://Www.
met.hu/en/omsz/rendezvenyek/homogenization
and_interpolation/software/] micnist peecrpartii.

Jlooamkosi demepminicmuyni (monozpaghiuni ma
Qizuxo-2eocpagpiuni) npeouxmopu

Bimomo, 1mo jokanbHi (izuko-reorpadidHi 0coOIr-
BOCTI MICIIEBOCTI MAKOTh IIEBHUI BIUIMB HA 1i KJIIMAT.

ISSN 1561-4980. Vkp. eeoep. acypu. 2020, 2(110)

ToOto, 3a3BHYail iCHYIOTH CTAQTHCTHYHO 3HAYYII
KOpEINALidHI 3B S3KM MK (i3uKo-reorpadiyHuMu
XapaKTepUCTUKAMH MICIICBOCTI, SIK HaNpuKiIam ad-
COJIIOTHA BHCOTA HAJ| piBHEM MOPsI, EKCIIO3HUIIisI CXU-
JiB TIpCHKUX MAacHBiB, BicTaHb 10 OeperoBoi JiHii,
reorpadiyni koopauHaTH (IIMPOTa Ta/9d JOBroTa)
Ta KJIIMaTOJIOTTYHUMH BeJIMYMHAMH. BijbImicTh Cy-
YaCHMX CIHeIialli3oBaHuX (METEeOpONIOTIYHNX) iH-
TEPIOJAIMHAX METOMIB HAMararoThCs BpaxyBaTH ITi
KOPEIALINHI 3B’ 3K, PO3IVIsIal0un 3a3HaueHi (izu-
Ko-reorpadiuni un/Ta TonorpadivuHi XapakTepucTu-
KU SIK IPEAUKTOPH y perpeciiHuX/IHTepIosiiHIX
MOJICJISIX.

Opnak BuOip (pizuko-reorpadiyHUX MPEIUKTOPIB
HE 3aBXKIHU € TpUBiaJbHUM 3aBraHHsIM. Hanpukian,
BUKOPUCTAHHS a0CONOTHOI BHUCOTH MICIEBOCTI SIK
NPEANKTOpa AJISl TEMIIEPaTypH HOBITPS € JOCUTH 00-
IPYHTOBaHUM, OCKIJIbKH iCHY€E 100pe Bimomuid dakt
HAsIBHOCTI 11 BepTHKAJILHOTO Trpajienra. [Ipore, Oa-
raTto BaXJIMBUX METEOPOJIOTTYHMX/KITIMATOIOTT9HUX
MIPOIIECIB 3aJIeKaTh OLIBIIE Big MOPQOJIOTIYHUX ac-
MIEKTIB MICIIEBOCTI Ta BITHOCHUX PI3HHUIb y BHCOTAaX
nokanbHOi Tororpadii, HiX Bif aOCOTIOTHUX BHUCOT
HaJl piBHEM Mopsi [22].

YV po6orti [19] 6ymo mokazaHo, 10 AJIsT BpaxXyBaHHS
ToTIOrpaiyHIX OCOONHMBOCTEH TEPHUTOPIH Impu
3MIACHEHH] IHTEPIONSAIIT KITiIMaToNIOTi9HO1 iH(opMa-
il MOXKyTh OyTH BU3Ha4eHi TonorpadivHi BeIn4u-
HH, 5IKi 38]1a10Th 0a30B1 THIH penbedy. Taki BenuuanHu
orpuManu Ha3By komrnoHeHT AURELHY i Bu3Ha-
YarThCS HA OCHOBI 3aCTOCYBaHHS aHaJi3y TOJIOBHHX
xommoHeHT (Principal Component Analysis - PCA)
JI0 KOB3HOTO BiKkHa B IUQPOBiH Mojeni penbedy
Teputoopii mocmikeHHs. CaM METO/ iIHTEPIIOIIAIIii
3 BukopuctanusMm kKommoHeHT AURELHY sx
NPEUKTOPIB OTPUMAaB OJHOMMEHHY Ha3BY.

V miit po0oTi SK TOMATKOBI MPEAUKTOPH IS 1H-
TEPIIOIIALi TeMIlepaTypu TOBITps B YKpaiHi Oyio
BUKOPUCTAHO a0CONFOTHY BUCOTY HaJl pIBHEM MOPS,
xomroneHTH AURELHY (15 mepmux 3HadeHs) Ta
BiJICTaHb J10 OeperoBoi minii. Kommonentu AUREL-
HY po3paxoBaHo Ha OCHOBI JaHUX HU(POBOT MOJIE-
1i pensedy GTOPO30 3 mpocTOpOBOIO PO3AITHHOIO
3matHicTiO 30" B 000X TOPH3OHTAIEHUX HaIpsMaXx.
Jani orpumaHo reonorigHoro ciyxoor CIIA [23].

Ouyintosannsn mounocmi inmepnonayii

VY nporpamuomy 3abe3nedenHi MISH nepenbayeno
OIIIHIOBaHHSA TOYHOCTI iHTepmoisIii. Take omiHro-
BaHHS 3IIMCHIOIOTH HAa OCHOBI KpOCC-BaTimaIiiiHol
MIPOIIEIYPH 32 JIOTIOMOTOI0 CePEeIHBOI KBaAPATUIHOT
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[TOMMUJIKH, SIKY BU3HAYAIOTh 32 (POPMYJIOH0:

RMSE(s,) = ((Z(so, £) — Z(s,, z))z) 0

ne Z(s, t) — BUMipsSHE 3HAYEHHS KIIIMATOJIOTi4HOTO MapaMeT-
pa y Touli mpocropy 3 reorpagidyHUMH KOOpAUHATAMHU
S, Ta MOMEHT 4acy ¢, Z(so, f) — WOro mpoiHTeproiLOBaHE
3Ha4YeHHs. [OpU3OHTaNbHA PHCKA 3BEPXY O3HAYAE ONEepaLiio
OCEpEeHEeHHSI.

Kpim Toro, po3paxoByroTh Il OIHY BEIUYHHY,
SIKY Ha3UBaIOTh PEIIPE3CHTATUBHICTIO 1IHTEPIIOJISIIIL:
REP(s)) = 1 — RMSE (sq)
° D(sy) 2
Tle D (s,) — cepenHe KBaApaTHYHE BiAXUIEHHS MPEIMKTaHTa
(10610, D2(50) = (7(50,6) = Z(s01))

OueBUAHO, WO YUM TOUHIIIOK € IHTEPIOs-
1ist (Y4MM MEHIIOK € MOMHIIKA IHTEpIIOJii), THM
ommxuoto 1o 1 e penpesenrtarusricts REP(s ). Y
BUIAJIKY «iZI€aTbHOD» IHTEPIIONALii, OTPUMAEMO IO
REP(s,) = 1 . 3 immoro 60Ky, KoM MOMHUJIKA iHTep-
HOJIALIT 32 BETMYMHOIO 3PIBHIOETHCS 13 CTAaHIAPTHUM
BiXWJICHHSM MPEIUKTAHTA, TO PENPEe3eHTaTHBHICTD
crae piBHOMO 0.

Bukaax ocHoBHOrO Matepiany

Ha puc. 1 npexncraBneno penved teputopii Yipa-
M, noOymoBanuii Ha ocHoBi ganux GTOPO30.
VY 3B’SA3Ky 3 MEBHUMH TEXHIYHUMH OOMEXCHHSIMHU
nporpamHoro 3abesnedenHs MISH (miniitaI mpoc-
TOPOBI PO3MIPH JOMEHY JIOCIIJKEHHS/MOJIEIIO-
BaHHs He NOBMHHI mnepesumgyBaru ~1000 km),
TEepUTOPit0 YKpaiHu Oyl0 PO3IUICHO Ha 3 perioHw,
JIe pO3paxyHKH MPOBOIMINCH OkpeMo. Perion Regl
XapaKTepU3YETHCS CKIATHUM pelabedoM (HASIBHICTIO
Kapnarcekux rip Ta [lominschKoi BHCOUMHU) i3 3HAY-
HUMU TIepernaiaMyi aOCOTIOTHUX BUCOT MICIEBOCTI.
V perioni Reg2 nepenaau BUCOT € HE TAKUMH 3HaAU-
HUMH, TIPOTE MICIEBICTh JIy’Ke IepeciueHa, 3 Besu-
KOO KIJIBKICTIO PiuKOBUX JIOJMUH. OCHOBHA YacTHHA
periony Reg3 Takok XapaKTepU3yeThCs HE3HAUHUM
IepenagoM BUCOT, OAHAK HasBHICTh KpUMChKUX Tip
ta YopHOTro i A30BCHKOIO MOpPIB 3HAYHO YCKIIA-
HIOIOTH Horo ¢izuko-reorpadiuni ocodmuBocti. Y
LBOMY PETIiOHI SIK JOAATKOBI MPEIUKTOPH JJIsI TIPO-
BEJICHHSI IHTEPIIOJISIIT BHKOPUCTAHO BUCOTY HaJI PiB-
HeM Mopst, komnoneHTH AURELHY Ta Bincrans no
Oeperosoi miHii, Toxi sk y Regl Ta Reg2 — Tinbku Bu-
coty Ta koMrnoneHTH AURELHY. fIx BunHo 3 puc. 1,
pETioHU NEPEeKPHUBAIOTH OAWH OJJHOTO, TOMY OCTaTO4-
HY KOMIUISIIIO pe3ylbTaTiB iHTepHOSILii A Beiel
VYkpainu Oysio 3AIHCHEHO Ha OCHOBI TapMOHi3allii

nanux. ToOTo, Ha TEPUTOPISX, SIKI IEPEKPUBAIOTHCH,
OyJ10 ITPOBENIEHO OCEPETHEHHS PO3PAXOBAHHUX JAHUX
3a ix kinpkictio (2 abo 3). Taka mpomuenypa rapmo-
Hizamii 3a0e3meynsia MOKJIMBICTh YCYHYTH KpaioBi
e(eKTH 1 OTpUMaTH HeMepePBHUIA MPOCTOPOBUIL PO3-
MOJIT KIIIMATOJIOTIYHUX BenuuuH. Ha puc. I Takox
MOKa3aHO MPOCTOPOBUI PO3MOALT METEOPOIOTTUHUX
CTaHIi Ykpainu, AaHi SIKHX BUKOPHUCTAHO JUTSI TIPO-
BEIICHHS 1HTEPIIOJIAILI.

OCHOBHHMM pe3yJIbTaTOM JIOCIiIKEHHS € 0a3u na-
HUX MEPEXKEBHX YaCOBHX DPAJIB CEPEAHIX 3a MICSIb
3HAUCHb TEMIIEpaTypu MOBITPs (cepenHboi, MiHi-
MaJIbHOT Ta MakcuMaibHOT) 1946-2015 poxkis.

Ha Puc. 2 npencraBieHo NpUKIAAA pe3ysIbTaTiB
IHTEPITONIALT CepeTHBOI 3a MiCSIIb TEMIIEpaTypH: Ha
PHUCYHKY 2 a) 300pakeHO pO3paxoBaHHUH MPOCTOPO-
BUH PO3MOALT TeMIeparypH 3a oepeserb 1946 poky,
a Ha b) — d) — ocepenneni 3a 30 pokie (1961-1990)
PO3MOAUIN TeMIIepaTyp 3a CiueHb, JIUIICHD Ta 3a PiK.
3ayBaXnuMo, 10 HABEACHI MPUKJIAAN TOJAHO JIUIIE
IUIT HAOYHOI uUTrocTparlii e(peKTUBHOCTI METOMY
MISH. ToOTo, aHanoriyHi 10 puc. 2 KapTu MOXKHA
OTPUMATH JIJIs1 OY/Ib-SKOTO 1HIIIOTO MICSIISl BKa3aHO-
o mepiofy 4u OyIb-sIKOTO 1HILIOTOo Mepioay ycepen-
HEHHSI.

Pesynbsrati Bepudikarii mpoBeneHoi iHTEPIIOs-
1ii (OIIHKY TOYHOCTI pO3PaxyHKiB) MPEJICTABICHO Y
rpacdivyHomMy BUNIAAl Ha Puc. 3, e moka3zaHo IIOMi-
CSIYHI 3HAUCHHS PENPEe3eHTaTUBHOCTI, PO3PaxoBaHol
Ha OCHOBI KpOCC-BaJliflalliitHOT mporieypu 3a (op-
MyJ10t0 (2) Ta ycepenHeHOl 3a KiIbKICTIO CTaHIIN Y
KO’KHOMY perioHi. SIKk BUTHO 3 pUCyHKa, CEPEIHI 3Ha-
uyeHHst REP 11 KOKHOTO PETiOHY € JIOCHTh BUCOKH-
Mu (> 0.85). [lomiTHMIA pigHMIA XiJ] TOYHOCTI iHTEp-
oyl (3 MIHIMATLHUMH 3HAUEHHSIMHU HAIPUKIHII
JIiTa — Ha TIOYATKy OCEH1) MOYKHA MOSICHUTH CKJIaHi-
IIOIO CTPYKTYPOIO CTATUCTUYHOT 3aJI€KHOCTI TeMITe-
paTypH MOBITPS Bil JOJATKOBUX JETCPMiHICTUIHIX
npeauKTopiB. Takox, gk i ciif Oyrio odikyBaTH, Haii-
Kpallli pe3yibTaTd iHTepIosAlii oTpuMano y Reg2,
Jie 0COOIMBOCTI penbedy MPOCTIII TOPIBHAHO 13 iH-
MU perioHamu. [Iporte BiAMiHHOCTI MiX perioHa-
MU HE € 3HAaYHUMHU.

3aranom, gk BUAHO 3 puc. 2 ta 3, MISH € motyx-
HUM 1 e()eKTUBHUM 1HCTPYMEHTOM MOOYI0BU JJOCTO-
BIpHHUX TPOCTOPOBUX PO3MOAUIIB KIIMATOJOTIIHUX
MOKa3HUKIB. Tak, 0CHOBHI 0COOIMBOCTI TEMIIEpaTyp-
HOT'O PO3MOJiTYy Mo TepuTopii YKpaiHM 4iTKO Mpo-
CTEeKYIOTBCSI 1 30iraloThCsl 3 paHille OTPUMAHUMH
pesynbraramu [Hamp., 11, 12]. IIpote, Ha BigMmiHy
Bim ocranHix, MISH peanbHime Bimobpaxae mpoc-
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Puc. 1. Penped Yipainn, moOynosanuii Ha ocHoBi qanux GTOPO30.
Ha kapti no3HaueHo 3 perionu (psiMOKyTHI 00acTi uepBoHOro koiibopy Regl, Reg2, Reg3), i KOKHOTO 3 SIKMX
PO3paxyHKH TPOBOIMIIACH OKpeMO. TouKaM¥i CHHBOTO KOJIbOPY MO3HAYEHI METEOPOJIOTIHHI CTAHIIIT, JaHi SKUX
BUKOPHUCTAHO IS TPOBEACHHS 1HTEPIOIIAIIIT
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Puc. 2. [puknaay pe3ynbTarTiB IHTEPIONALIT: a) cepeHs TeMIeparypa B Ykpaini 3a 6epesenb 1946 p.; b), ¢) ta
d) cepenns MicsaHa Temmeparypa B YKpaiHi 3a cideHb, JUIEHb Ta PiK BiIMIOBIIHO, yCEpeAHEH] 3a CTaHAAPTHHI
kiimMaronoriyauit nepiox 1961-1990 pp.
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Puc. 3. YcepeaHeHi (3a KUTBKICTIO CTaHIIN Yy
perioHi) 3HaYeHHs PeNPE3eHTaTUBHOCTI IPOBEACHOT
IHTEpHOJIALIT JJIs1 KOXKHOTO Micsilsg poKy y 3 perioHax.
Penpe3eHTaTUBHICTb pO3paxoBaHa Ha OCHOBI Kpocc-
BaJTiIAIIHHOT IPOTIeAYpHU

TOPOB1 PO3MOJUIA KJIIMAaTOJIOTIYHUX IMOKA3HUKIB,
0COONMMBO TIpU HAsABHOCTI  (pi3uKo-reorpadiayHnX
0COOITMBOCTEN MICIIEBOCTI.

BucHoBku

VY pobori mpeacTaBieHo pe3yabTaT MPOCTOPOBOI iH-
TEPOJISLIi MiCTYHUX 3HAYEHBb TEMIIEPATyPH MOBITPS
(MiHIMaJIbHOT, MaKCUMAaJIBHOT Ta CEepPEelIHLOI) Ha Te-
puTopii YKpaiHu y By3JH peTyIIpHOI MEpEexKi 3 TTpoc-
TOpoBUM KpokoM (.1° B 000X TOPH3OHTAILHUX HAIl-
psamax. [HTepronsio mpoBeaeHo 3acobamu cydac-
HOTO CIIELialTi30BaHOTO MMPOrPaMHOT0 3a0€3MeUeHHS
MISH, creuiaabHO PO3pOOICHOrO YISl BUPIIICHHS
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METEOPOJIOTTUHUX/KITIMaTONOr yHuX 3aga4. MISH
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HSI, ITUPOKO BUKOPUCTOBYBaHOTO B I' IC-TeXHOJIOTIAX,
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