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Axkanemik HAH Vkpainn B. 1. JIaasko, JI. O. €xicrpaToBa,
O. A. AnocrosioB

Bukopucranusa ganmx Ha3€MHOTO Ta KOCMiYHOTO
MOHITOPUHTY TeMIIepaTypu HaBKOJIUIITHHBOTO CEPEIOBUIITA
JJId aHaJi3y CyvYacHOl 3MiHU KJiMaTy B Y KpaiHi

IIposedeno pospaxynku memnepamypu nosimps (3a mpendom) na mepumopit Yepainu sa 112
poxkis. Jani po3aparyrkie c6idwamsv npo NOCMItHICMb 8EKMOPa NPOUECY NOMENAIHHA 6 YKpa-
ini. Jlaa ouinku Adocmosiprocmi 0aHUL, WO GUKOPUCTOBYIOMBCA NPU GHAAIZT PE2TOHANOHUL
KAIMAMUYHUT 3MIH MG M08 A3AHULT 3 HUMU 302D03, NPOBEJEHO 3ICMABAEHHA 3HAYEHD BUMI-
PI6 MeMNEPAMYpy, NOGIMPA 36 0GHUMY HAZEMHUT MEMEOCTNANYIT, & MAKOHC MENA0BO20 NOAA
34 KOCMIUHUMU 3Himkamuy 3 cynymnukie Landsat-4, -5, -7 ma cynymuuxa TERRA/MODIS.
Ompumani pe3ysvmamu MOACYMB CAY2YEAMYU Ni02DYHMAM OAA NOOAALUUL KOMNAEKCHUTL 00~
CAT0HCEHD BNAUBY NOMENATHHA KAMAMY HA YMOBU HCUMMENIAALHOCTNE HACEAEHHA YKPAIHU.

AxTyanpHicTh gocaimxkeHHs. [106anbHi 3MiHN KJIIMaTy sSIK OJHA 13 IMEeHTPaJIbHUX €KOJIOIid-
HUX TPOOJIEM JIIOJICTBA BUKJIMKAKOTH 3aHeloKOoeHHs. CyvacHa HayKa JOCSAIVIa 3HAYHUX YCINXiB
Yy BUBUEHHI Ta MaTeMaTHIHOMY MOJEIIOBAHHI KJIIMATY 1 IPOIECiB, SKI 3yMOBJIIOIOTH CydacHe
ryobajibHE TOTEIUTiHHA KJliMaTy. B OCHOBI iCHYIOUHX IPOTI'HO3IB JIEXKUTH KOHIEIIs aHTPOIIOreH-
HOT'O XapakTepy IJI00aJILHOTO MOTEILIHHS, CIeHApil eMicil JKepes Ta CTOKIB MapHUKOBUX ra3iB,
a TaKOXK IJIU{ JIAHIIOT TIPUITYIIEHb, 3aKJIa/IEHUX B OCHOBY PO3POOJICHUX CIIEHAPITB.

[Tpu oMY HOCUTH BasKJIMBUM € JOCJIPKEHHS KJIIMATUIHOI CUCTeMU K (Pi3uaHOro 06’eKTa.
[TorpibHo GpaTu 10 yBaru cKJIaIHICTD mnepebiry mporeciB B 000/I0HKaxX 3eMJIi, HEIIOBHOTY BiJIOMOC-
Teit ipo dizuuni pakTOpH, IKi BUZHAMAIOTH 3MIiHU B KJIIMATHIHIN cHCTEMI, POOJISITH MPUHITAIIOBO
HEMOXKJIUBUM TOYHUHN MPOTHO3 KJIMATHYHUX 3MiH. ICHYIOTH BeJWKI HEBH3HAYEHOCTi CIleHapiiB
3MiH JPKepeJl Ta CTOKIB IMapHUKOBUX ras3iB. ByryeneBuit MUk y KIIMATHIHOX MOJEIAX abo0 He
BKJIIOUEHMIT, a00 BPaxOBYEThCS B 3arajibHOMY BHUIJIsiIi. HeqocKoHAMICTh ypaxyBaHHS 3BOPOTHUX
3B’63KiB Y KJIMATHIHIA CHCTEMI CIIPUYMHSE BEJIUKI CKJIAIHOCTI IIPU BpaXyBaHHI B3a€MO/Iil aTMO-
cdepu, rigpocdepu, kpiochepu ta biocdepu, a TAKOK XMAPOBOro mapy. ¥ Ipeci, Ha TesiedatdeHHi,
0cODJINBO Ha cafiTax 3a JAHOI TEMATUKU BUCJIOBJIIOIOTHCs MOsICHEHHS IMOTEIUIiHHS 663 HayKOBOIO
obrpyuryBanasg. ToMmy MeTor0 HAIOI pobOTH OyJI0 BCTAHOBJIEHHSI MOXKJIUBOCTEH BUKOPUCTAHHS
CYILyTHUKOBOI iHQopMaIii pa3oM 3 Ha3eMHUMHU METEOPOJIOTIYHUMM JAHUMU It JOCIIiPKeHHS
CyJacHOI 3MiHM K/TiMaTy B YKpaiHi Ta MOIepe?KeHHS 1 3MEHIIeHHsT HEraTUBHUX HACIIKIB.

Amnaniz gociigxkenb. BejimkuM JocATHEHHSIM B YKpaiHi € Te, 1[0 BUBUYEHHS 3MIHU KJIIMATY
3a Ha3eMHUME METEeOPOJIOTTIHUMHE JAHUME TPOBOAAThCA nmoua ] 30 pokis. Pe3ynibraru mposeneHnx
JIOCJI/IZKEHb BUKJIQJIEHI B YUCJIEHHUX HAyKOBUX Tparsx [1-4].

OcobIMBOCTI IUCTAHIIITHOIO 30HyBaHHS 3eMJIl JIJIsT JTOC/JIZKEHHSI [VIOOAIbHUX 1 perioHalib-
HUX 3MiH KJIIMAaTy JJjis BU3HAYEHHS BMICTy B arMocdepi TapHUKOBUX ra3iB IPEJICTABJIEH] B CTAT-
Tsax [5-8].

Ha croromni B Ykpaini y 3B’43Ky 3 PO3B’sSI3aHHSIM €KOJIOTIYHOI IPODIeMU PO3MOYaINCh 10~
CJIJI2KEHHs 31 CHIJILHOTO MOETHAHHS HA3€MHOIO Ta KOCMIYHOrO MOHITOpHHTY. Takmit MOHITOpHHT
HeOOXiTHUN JjIsI TPAKTUIHOrO BUKOPHUCTaHHS indopmaril mpo 3Mminm KjaiMaTy B YKpaiHi, mpu
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BeJIEHH] 1 PO3BUTKY T'OCIOJAPCTBA 38 HOBUX KJIIMATUYHUX YMOB, & TAKOXK JIjIs BUBYEHHS KJIIMaTy
1 floro 3miH i1 1JIeil onTUMI3aIlil B3a€EMOJIIL JIIOJUHU 3 TPUPOJIOIO.

Marepiasiu Ta MeToAUKA AOCJHI2KeHb. [ljs Bu3HAUEHHsT TEHJIEHIH] B PSIy METEOPOJIO-
rivanx BesimanH Ha Mexki XX 1 XXI cTomiTh BUKOPUCTAHO CTATUCTUYHUN MeTOJ, 100y I0BU TPEH-
na [9]. Hacosuii psii Yk — 3HaueHHsI 11€BHOI BeJIMYMHY (B HAINIOMY BUIAJKY TEMIIEDATYPU Ta
OlaJiB) y IOC/IIOBHI MOMEHTH YaCy TK MOYKHA IIPEJICTABUTU Yy BUIJISJII CyMH TPbOX CKJIAJIOBHX:

Y (k) = fo(7) + fo(7) +&(7), (1)

ne Y (7x) — snavennst Beauaunu nupu K = 0, N — 1; fo(7) — nerepminoBana 3miHa, TOGTO TPEHI;
fp(T) — nepiogmuna KoMmonenTa; £(7) — BHIAIKOBA CKJIaIo0Ba abo “mrym”.

st poBesieHHST 3iCTAB/IEHHS 3HAYMEHDb BUMIPIOBAHL TEMIIEPATYPHU, 3TiAHO 3 JAHUMHU HA3EM-
HAX METEOCTAHI!l Ta pe3y/bTaTaMH TEeIJIOBOTO IOJIs 33 KOCMIYHUMHU 3HIMKAaMU, BUKOPHCTOBY-
Basinch TepuTopil Tapxankyrchbkoro miBoctpoBa Kpumy Ta miBmeHHO-CXimHOI dacTuH#A Y Kpai-
uu. Bynu obpani kocmiuni cymyrauku Landsat-4, -5, -7 ta TERRA /MODIS. Bu6ip cymnyrhu-
KiB 00yMOBJIeHUIT HASIBHICTIO B 3HIMAJIbHII araparypi Tak 3BaHOTO TEIUIOBOIO KaHaily (jianazoH
eJIeKTpOMAruiTHUX XBujib 10,4—12,5 MKM) Ta JaHuX 3 IUX CYIyTHUKIB, sIKi OTPUMYBAJIN 38 JOBIUil
nepioz acy. Jdani 3 cynyrnukis cepii Landsat npescrasieni 3 1982 p. [http://ru.wikipedia.org/
wiki/Landsat#cite note-eopo.ls45.tm-12|, a mani 3 cynyrauka TERRA/MODIS — 3 2001 p.
[http:/ /en.wikipedia.org/wiki/MODIS].

st mocmimkens Oysm BimiOpawmi 3miMku 3 cymyTHuKIB cepil Landsat 3a 1984-2013 p., mo
3pobJsieri B pisHi poku i B pisHi nepiogu. [li 3HIMKH Biji3HAYAIOTHCsS NMPAKTUYHO MOBHOK Bijl-
CyTHICTIO XMapHOCTI Ta quMKu. Beporo ix Oys0 BimibOpano Ta orpumano jjist podoru: 31 — mjist
TapxaHKyTCHKOTO MBOCTpOBa Ta 29 — 1JIs TepUuTOpil MiBAEHHO-CXiTHOI YacCTUHU Y KPalHU.

s cynyranka TERRA /MODIS 6yso Bigibpano MicsaHuil IpOAyKT TEMIEPATYPH TOBEPXHI
semsi MOD11C3 LST (Land Survey Temperature) 3 2001 p. mo 2012 p. 3a 12 wmic., To6ro 144
3HIMKU.

JJtst OIiHKYM BipOTiIHOCTI BUMIpPIB TeMIlepaTypu 3a JIAHUMU JUCTAHIINAHUX JIOCIIXKEHD st
cynytuukis cepil Landsat ta micsanoro npomykry MOD11C3 LST BuxkopuctoByBasuch 10 Ha-
3eMHUX MeTeoposioriunux cranmiii (Imyus, Kneninino, Isiom, Kyn'suck, Csarose, ApremiBCbK,
Kpacunoapwmiiicbk, debanbuese, Jlozosa, €snaropis).

I3 cymyruukiB Landsat-4, -5 y temnoBomy kanami 6 abo B Kamasiax 61 it 62 i cymyTHH-
ka Landsat-7 orpumyemo nudposi snauennst (DN — digital number), siki He mMaoTh bizudHOT
pO3MipHOCTI. 3 MEeTOK OTpUMAaHHS 3HAUeHb TeMIIepaTypd 3a KOCMIYHUMHU JIaHUMHU, HEOOXITHO
[IepeBEeCTU JaHi TEIUIOBUX KAHAJIB y 3HAUYeHHs TeMIIepaTypPH.

Hs cynyTuukiB cepii Landsat Takwit mepepaxyHOK BUKOHYETHCS 3 BUKOPUCTAHHSIM (OpP-
mya [10, 11]:

o Linaxx — Lin A
Qcal max Qcal min

-1 3)

(-2

ne L) — KinbKicHe 3HAYEHHSI BUIIPOMIHIOBAHHSI, IO ITEPEIAHO Ha CeHCOD; Limin n, Lmax ) — MiHi-
MaJibHe i MaKCHMaJIbHe 3HAYEeHHs] BUIIPOMIHIOBAHHS JIJIsi TEIJIOBOro Kaxasy Landsat (rabumdni

Ly

(Qcal - Qcal min) + Lmin)n (2)
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suaverts [11]); Qcalmin, Qcalmax — MiHIMaJIbHe # MakcuMaJsibHe KaiaiOpyBajbHe 3HadeHHst DN
(rabumuni 3uadenss [11]); Qca — KauibpyBaibhe 3HauenHst (DN) B TeIioBoMy KaHaJsi CyIryT-
uuki Landsat; K7, Ko — xanibpysasbhi KoncranTu (rabsmani suavenns [11]); T — abcosorHa
TeMIiiepatypa, K.

Dopmyiu (2) it (3) Gysin peasiizoBai B IPOrPaMHOMY IIPOJYKTI 3 00pOOKM KOCMIYHUX 3HIMKIB
Erdas Imagine 3a nomomororo momyss Spatial Modeler. Bukopucranust jjist po3paxyHKy TeInio-
BOIO M0JIsE BKazaHOro Mojysisi nporpamu Erdas Imagine nosBosisie: 1) peasiisyBaTu ajroputmu
HepepaxyHKiB Jjisi KOXKHOTO 3 cyllyTHuKiB cepii Landsat (-4, -5, -7, -8); 2) orpumaru micsst
PO3paxyHKy TEIIOBI KapTH, Jie 30epiracTbCs MPOCTOPOBa IIPHUB’si3Ka Ta reorpadivyHa MpOeKILis;
3) WIBHJIKO IIPOBOJUTH PO3PAXyHKU 3aBJAKH ToMy, 1o nporpama Erdas Imagine npusnadena
came Jijisi OOPOOKM KOCMIYHUX JIAHUX.

3icTaBjieHHs JAHUX TEIJIOBOIO IOJIsI, PO3PAXOBAHUX 32 JAHUMH KOCMIYHHUX CYIIyTHHKIB cepil
Landsat 3 HazemMHUMU JaHUMU, TPOXOJUTH 38 TAKOK CXEMOIO:

Ha TEpPUTOPIl AOCHIIKEHHSI OOMPAIOTHCSI METEOCTAHINl Ta BCTAHOBIIOTHCS 1X Teorpadidri
KOODJIUHATH;

B mporpami 3 06pobku kKocMmiunmx 3uiMKiB Erdas Imagine 3amyckaerbes Viewer, B skoMy it
BIIKpMBAEMO IIepepaxoBaHe HaMU TEILIOBE TI0Jie 3a JaHuMu cyrnyTHuKa Landsat;

CTABUMO KyPCOP Ha KOCMIYHOMY 3HIMKY B caMe Ty TOUKY, sIKa Ma€ KOOPJINHATA METEOCTAHIIil;

B TabsuIo mporpamu Exel BBoguMO mamHi, M0 3HATI 38 PISHUMEI JaTaMU 3 KOXKHOTO CYILy THUKA
Ha KOXKHY METEOCTAHIIO;

IIPOBOAMIMO 3iCTaBJIEHHS HA3eMHUX 1 CYIyTHUKOBUX JAHUX Ta IX aHAJI3.

st sicrasiennst nanux npoaykry MOD11C3 i3 cynyrauka TERRA /MODIS 3 ganumu Ha-
3eMHHUX BUMIPiB BHKOPHUCTOBYETHCS TAKWil caMuil ajropuT™m. BiaMiHHICTL mOJisirtae B TOMY, IO
PO3pOOHUKHN BKA3AHOTO IMPOJIYKTY BXKE JAI0Th 3HAYEHHS TeMIIEpaTypu B rpajycax KesibsiHa,
T06TO J1J1st PobOTH HE Tpeba BUKOHYBaTH PO3paxyHKIB 3a dopmymmamu (1) it (2).

Bukiianenns marepiasny. [o6ajbhe HOTeIUIiHES TPUHHATO XapaKTepu3yBaTU OCEPEIHE-
HOIO TI0 BCilf 3eMHIl KyJIi TEMIIEpPATypoIO MOBITPS HAJI MOBEPXHEIO CYIIl Ta OKEaHY 38 BEJUKOIO
Kiibkicrio (monaz 2500) MeTeopoJioriyHEX CTaHIiil 1 3aMipiB Temmeparypu Ha KOpabusix MOro-
au — 9 Ta Oysx.

3a reorpadidyHUM MOJIOYKEHHSIM OLIBIIIa JaCTUHA TEPUTOPIl YKpalHi PO3TAIIOBAHA B TUX IIH-
porax, Jie 3a ouiHKamu ekcrepris BeecBiTHBOI MeTeoposioriunol opranizamii (BMO) i smina k-
mary, i fioro nocymumsicrs pocrarabo nomiTai (40-50° mH. ).

Ins reputopil YKpaiHu 1posiBu 3MiH IVI0DAJIBHOTO KJIIMATY B yCiX pafloHAX IIiICHIIIOIOTHCS
3a paxyHOK BHyTPIIHIX (hakTopiB: 3MiHOO Jan madTiB BHACIIOK 6araToBIKOBOI TOCIIOIaPCHKOT
JisJIBHOCTI, Cy9YaCHOIO 3MIHOK BOIHHUX pecypciB, Mejioparii€to, mporecamu ypbanizarmii. Hemoiri-
KOM € Te, IO METEOPOJIOTiUHI cTaHIlil, gKi BEIyTh JOBIOTPHUBAJI CIOCTEPEXKEHHS 3HAXOJSATHCS
B2Ke B ypOaHi30BaHOMY cepeJIOBHIII. YKpaiHa € ypbaHi30BaHOI TEPUTOPI€I0, I BPAXOBYIOTH 3a
JIOIIOMOTOIO BiJIIIOBIHUX MOMPABOK, 3AIIPOIIOHOBAHUX B ¥ KPAIHCHKOMY HAyKOBO-IOCJI THOMY TiJi-
pometeoposiorigaomy iHcturyTi MHC Vipainun ta HAH Ykpaiau H. I1. I'pebenrok, M. B. Bapa-
6am [11], asie it TONpaBKK TAKOXK 3MIHIOIOTHCsE. TOMY JIJIst BUPIIIIEHHS [IOCTABJIEHUX 38189 CJIiJ1 3a-
JIy9aTH PeryJisipHi JaHi AUCTAHIINHOTO 30HyBAHHS, JIjIs BU3HAYEHHT OKPEMUX reoi3uaHmux ma-
pametpiB. [lucranriiine 30H1yBaHHs JJOHOMOXKe “301bmnT MacTad” Ta OiIbIl KOPEKTHO iHTEP-
[TOJTFOBATHU PE3YJIBTATU CIIOCTEPEXKEHDb 3 METeOPOJIOTIYHUX cTaHIliil. CaMe 1Mo JHaHHSI METEOPOJIO-
rivHux 3HaveHb Ta Janux JI33 my2ke Baxk/iuBe JJisd pO3YMiHHS KOJIMBaHb Ta 3MiH KJIIMATY, 0CO0J -
BO Ha TepUTOPIl, Jie BIIHOCHO rycTa ciTka Mereoposioriyaux craumniii (190). Takum uunOM, TEpu-
TOpis YKpalHu MoxKe OyTH MPUKJIAJIOM JIjisi OTPUMAHHS PEAJIbHUX XapPAKTEPUCTUK 3MiH KJIIMATY.
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Puc. 1. Bararopiunmii xiz piunoi remmneparypu nositps B Ykpaini: 1 — daxrtnannii; 2 — BikoBuii (Tpemsm)

Puc. 1 imocrpye baraTopiunuii xin Temmeparypu noBiTpst B Ykpaini 3a mepiox 1900-2012 pp.
Ta pospaxoBanuii Tpen| 3a dbopmysioo (1). 3a 112 pokis 3a TpeHjoM y 30HI MimaHuxX i mMUpo-
KOJINCTSIHUX JICIB Ta JiicocTely 3pocTanus Temieparypu cranoButhb 0,8-1 °C; y crenosiii 30ui —
6smsnko 0,5 °C.

MakcuMaJIbHO JIOCTOBipHE MPOTHO3YBAHHS KJIIMATUYHUX 3MiH, & TAKOXK MOXKJIUBI HEraTWBHI
HAC/IIIKN Bil 1X aHOMAJLHUX MPOSBIB MOTPIOHO MPOBOJUTHA 3 BUKOPUCTAHHSM SK TOYHUX HAa-
3eMHUX JAHUX METEOPOJIOTIYHUX CTAHIIA, TaK 1 3 ypaxyBaHHSM CyIyTHUKOBOI iH(MOpMAILI, 110
JIO3BOJINTH TEXHIYHUME 3aC00aMU IEPEBIpUTH Pe3ybTATH JOCJIKEeHb 31 3MmiH Kiaimarty. [Ipsme
BUKOPHUCTAHHS JAHUX O€3 HAyKOBOI'O aHAJIZy MOXKEe JIATU Ha MEPIIUil MOIVIsi)l Pe3YJIbTATH, SKi
HEe MOXKHA MOpPiBHATH. ToMy MOC/TiMHHUIIbKA POOOTA IOJIATAE B IONIYKY 3aKOHOMIPDHOCTEH JaHUX
31 CyIyTHHKa 1 CTaHI Ta BU3HAYEHHI B HUX HASBHOCTI TeHJeHIN. MoXXJIMBO, IO i HaszeMHi,
i CyIyTHHUKOBI JlaHi MOXKYTbh IIOKa3yBaTU OJHY 1 Ty caMy 3aKOHOMiPHICTb, ajie BEeJIMYUHHU Oy/1yTh
pI3HUMH.

3icTaB/ieHHsS] HA3EMHUX Ta CyIy THUKOBUX JIAHUX ITPOBOJIMJIOCH 33 TAKOIO METOJIMKOIO: CIIOYAT-
Ky PO3PaxOByBaJIOCh yCepeIHEHEe PO3XOKEHHS MiXK IIMMHU HabOpaMu IaHUX, IMOTIM ycepegHeHe
PO3XOJPKEHHSI JIIsi KOYKHOI CTaHINl 1 Jij1st KoxKHOro cynyTHuka cepil Landsat. [loganbmimm kpokom
Oys1a moOyI0Ba KOPEJIAIIHOI 3a/1€2KHOCTI Mi2K JaHUMHU HA3EMHOI TEeMIIEPATyPHU Ta PO3PaXOBAHOL
3a CYIIyTHUKOBUMHU JAHUMU.

VceepeiHene poO3XOKEHHsI B 3HAUCHHSIX TEMIIEPATYPHU /I OKPEMOI METEOCTAHII1: /I KOXKHOL
METEeOCTAHIIII:

N
> (Sij — Gij)
ne S;; — TeMIIepaTypa, Mo Po3paxoBaHa 3a CyIyTHHKOBUME Jannmu Landsat; G;; — Temmepary-
pa 3a Ha3eMHUMH JAHUMU 3 METEOCTAHINH; ¢ — JATU 3 HA3eMHUMHU Ta CYyIyTHUKOBUMU JIAHUMU;
J — HoMepa MeTeocTaHIit; N — 3arajbHa KiJbKICTH JaT 3HOMKH.
Vcepennene po3xXoIKeHH MiXK HA3eMHUMU Ta CYIIyTHUKOBUMU JIAHUMU JJId BCIX CTAHIIi:

M
>, At
=1

At = (5)

(ryr M — 3arajbHa KUIbKICTB MeTeOCTaHILH).
AHaJji3 OTpUMAHUX Pe3yJIbTATIB 3aCBIIUMB, M0 PO3XO/KEHHS MiXK HA3EMHUMHU Ta CyIyTHHU-
KOBUMU JIAHUMU Pi3HE [IJIsi pi3HUX CyIyTHUKIB cepil Landsat. [Ipu nopiBasiHHI ycepegHeHNX PO3-
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XOJZKEeHb MI2K JAHUMU Has3eMHUMU Ta 3 cynyTHuka Landsat-4, -5 3a nepiogum 1984-1990 pp. Ta
2000-2011 pp., O6ysI0 BUSBJIEHO 3HAYHE IIOKPAIIEHHS DU 3iCTABJIEHH] JJIs JIAHUX 3 CYIyTHUKA
Landsat-4, -5, orpumanunx micaa 2000 p. Tak, gaa TapxaHKyTCbKOro mBOCTPOBA: 33 MMEPIIHil 11e-
pioji ycepesmene posxozkenust cranoButh 8,27 °C, 3a apyruit — 3,65 °C; s miBaeHHO-CXiTHOT
JaCTUHM Y KPalHU: 3a IIEePINuii mepios ycepeaHene po3XoIKeHHs cTanoBuTh 5,69 °C, 3a npyruii —
2,05 °C. st cynyrauka Landsat-7 ycepeaene po3Xo/zKeHHsl CTAHOBUT: JjIsi TapXaHKyTCHKOTO
niocrposa — 1,90 °C, ans cxignol yactuau Ykpainn — 2,06 °C. Orke, Jjisi HAyKOBUX ITi-
Jiell Hafikpaiie BUKopucTtoByBaTu indopmariio cynyraunka Landsat-7. Ilpu poboti 3 kocmitnuMuI
sHiMkaMmu 3 cynyTHuka Landsat-4, -5 mo 2000 p. morpibHO BpaxoByBaTH BeJIUKE PO3XO/XKEHHS
3 Ha3eMHUMU JIAHUMU 33 Tl mepios,.

Hamu npoanasiizoBana MOXKJIMBICTB 3aCTOCYBaHHs cepejiHboMicsanoro npoaykry MOD11C3
i3 cynmyranka TERRA /MODIS npu mocutipkenti 3min KiaiMaTy Ta IX HAC/IIKIB, a TaKOXK 3icTas-
JICHHI Ha3eMHI cepeJIHbOMICAYHI JIaHl TeMIIEPaTypUu 3 METEOCTAHIII Ta JlaHl TeMIlepaTypu Micsd-
uHoro npoaykry MODI11C3, mo 6y B3saTu 3a Bech repiox — 3 2001 mo 2012 pp. Takuii anais
[IPOBOJIMBCS 110 YOTUPHOX CTAHINAX, /Bl HA KOXKHY JOC/IIZKEHY TepuTopito (puc. 2). 3 pUCYHKY
BUJIHO, IO CYIIYTHUKOBI J@HI JTaf0Th OLJbIINI 3HAYEHHsI y HMOPIBHSHHI 3 Ha3eMHUMHU. 3UMOBI Mi-
ATl TTOKA3YIOTh JIENI0 MaKCUMAJIbHE PO3XOJZKEHHSI, 1Ie TIOB’SI3aHO 3 IPUPOJHUMA KJIIMATUIHUMA
ymoBamu (cHir, xmMapsicTs). st TapxaHKyTCHKOro miBOCTPOBA R? = 0,98, 11 HiBAEHHO-CX1THOT
gactuan Ykpainn R = 0,97. OTzke, B 060X BHIIAIKAX IUIOMIIHHO-YACOBHI XapaKTep PO3IOILILY
TeMIepaTyp 36ira€ThbCsi 3 CYIyTHUKOBUMHU Ta HA3EMHUMH JAHUMH.

CynyraHuKoBa iH(pOpPMAallisi BUTIHO PO3IIUPIOE MOXKJINBOCTI HA3eMHHUX BUMIDIB, IEpPeBaror
AKOI CJIYTYIOTH ILIONIUHHI JTaHi, TOAl K HazeMHi — To4ukoBi. Kpim Toro, mereoposorivni cranii
po3TalloBaHi Ha BeJUKIiil Bigcrani ogHa Bix ogHOol. Came Ipu BUBYEHH] 3MiHM KJIiMaTy HMOTPIOGHO
3HATU IUJIONIMHHI XapaKTEPUCTUKN METEOPOJIOTIYHUX BEJUYWH, MPU ITHOMY MOXKHA BU3HAUUTH
aHOMaJIil OJIHOI0 3HaKa, BUKJIIOUATHU $KICh BHUIIAJIKOBI Ha3eMHI Ji2KepeJia Tellaa, siKi Ha CTaHIIil
HE MOXKYTb OyTH MOMiYEHUMH.

Hesaminamm € BUKOpuCTAHHS CyIyTHHKOBOI iH(OpMAaIiil Ipu BUABJIEHHI Ta JTOC/IIKEHHI Ha-
CJIIKIB BiJT aHOMAJIBHUX [POSIBIB 3MIHU KJHMATY — CMAH AICIE NPU NOACENHCOHEOHEINEYHUL NePLo-
0ax; BUHUKHEHHA M NOWUPEHHA WKIOHUKIG POCAUN; CMGH CIAbCHKO20CN00aPCHRUT Y2idb, 6UAG-
NEHHA NPOUECLE ONYCNEAOEAHHA, 0 MAKONHC UKEAME, CMEPULE, AKL HOCATD AOKAALHUT TAPAKMED
1 HE MOHCYMBD OYMU MOMITHUMYU NPU HAZEMHOMY cnocmepedicenti cmanyit. Ilpu Beix 1ux Bu-
aJKax CyIIyTHUKOBI JaHi JAIOTh ysIBY PO CIPaBXKHI Maciirabu cTuxifiHux jaux Ta indopMariio
IIO/I0 TIOYATKY 1X BUHUKHEHHS.

Taxum IUHOM, BUKOHAHUN HAMH aHAJII3 TEMIIEPATYPHOIO PEKUMY 3€MHOI IIOBEPXHI 1 mpu3em-
HOT'O IIapy MOBITPs IMOKa3aB, IO HAa3eMHI Ta CYIMyTHUKOBI JaHi BKA3yIOTh HA CILIBHY 3aKOHO-
MmipaicTb. ToMy cymyTHMKOBI fgaHi MOXKHA BBaXKaTH IPABOMIPDHUMU IIPU BUKOPUCTAHHI B KJIiMa-
TUYHUX [IPOTHO3aX 1 1X Tpeba po3IJisiaTH B KOMILIEKC] 3 JAHUMU HA3eMHHUX CIIOCTEPEXKEHb IIPH
BUBYEHHI HETATUBHUX HAC/IIKIB JJIsI IIPUPOIHOIO CEPEIOBUINA i JIIOIUHU Ta IPOSIBY TVIODATHHIX
1 perioHaJIbHUX 3MIH KJIIMaTY.

HazewmHi it cymnyTHUKOBI j1aHi JIONOBHIOIOTH OJIMH OJHOTO Ta, IAIOTH OiIbI 00’€KTUBHY iHMOD-
MAIIio /Il IPOrHO3Y 3MiH KJiMaTy Ta HACHIKIB 1ux 3MmiH [13].
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Axkanemuk HAH Ykpannsr B. U. JIsabko, JI. A. EaxucrparoBa, A. A. AnocToJjioB

HUcnionb30oBanue JaHHBIX HA3€MHOTO U KOCMHUYECKOTO MOHUTOPWHTA
TeMIlepaTypbl OKpPYzKalollleil cpeabl [Jisd aHAJIN3a COBPEMEHHOI'O
N3MEeHeHUsl KJimMaTa B Y KpanHe

IIposeder pacuem memnepamypo. 6030yra (no mpendy) wa meppumopuy Yrpaunv, 3a 112 aem.
annvie pacuemos ceudemesbemeytom o noCmosHKOCMU 8EKMOPA NPOUECCE NOMENAEHUA 8 YKPaU-
ne. Jas ouenku 0ocmosepHocmy JGHHDBIT, KOMOPHLE UCNOALIYIOMCA NPU GHAAU3E DE2UOHAND-
HOL KAUMAMUYCCKUT USMEHEHUT U CAZAHHDIT C HUMU Y2po3, NPOBEJEHO CONOCMABAECHUE 3HA-
YEHUT USMEPEHUT MEMNEPAMYPLL 6030YTa NO JaHHBIM HAZCMHBLL MEMEOCMAHUUL, o Maxdice
MENA0B020 NOAA NO KOCMUNECKUM CHUMKGM co cnymuukos Landsat-4, -5, -7 u cnymuuxa
TERRA/MODIS. Hoayuentoie pe3ysvomamo, Mo2ym 6bimb UCnoAb308GHb, O JaAbHETWUT KOM-
NAEKCHOIT UCCAEI08ANUT, BAUAHUA NOMENACHUS KAUMAMA HG YCAOBUA IHCUSHEIEAMENDHOCTNU HA-
cenenua Yxpauro..
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Academician of the NAS of Ukraine V.I. Lyalko, L. A. Elistratova, A. A. Apostolov

Use of the data of ground and space monitorings of the environment
temperature for the analysis of modern changes of the climate in
Ukraine

The calculation of the air temperature (on a trend) within the territory of Ukraine for 112 years has
been done. The data of calculations show the constancy of the vector of the process of warming in
Ukraine. To evaluate the reliability of data, which are used for the analysis of the regional climatic
changes and the threats connected with them, the comparison of the values of measurements of the
air temperature according to the ground meteorological stations and the data of a thermal field of
the space images from satellites Landsat-4, -5, -7 and satellite TERRA/MODIS has been carried
out. The obtained results can be used for the further complex researches of the influence of the
warming of a climate on the conditions of the vital activity of the population of Ukraine.
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