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/HTEHCMBHOCTb NOBEPXHOCTHbIX FOPOACKMX OCTPOBOB TEMMa IETOM 1 3UMOIA NO AaHHbIM Landsat 9

B pamkax paboTsl mpou3BojeH oToop cHUMKOB Landsat 9 3a yieto 2024 1. u 3umy
2024—2025 rr., ompeneseHa TemMreparypa MOBEpXHOCTH 3eMIIM B IpaHuIax I. Boi-
rorpaja u rnpoBe/ieHa OlleHKa ¥ CpaBHEHHE M0Ka3aTesiel NHTEHCUBHOCTH JIETHETO U
3MMHET0 TOPOJCKUX OCTPOBOB Teruia aAByMs moaxoxamu: UHI-driven u land-cover-
driven. Ilomy4eHHbIe pe3yabTaThl CBUAETEIBCTBYIOT O HAJIMYUU TOPOJICKOTO OCTPO-
Ba Teruia B Bosirorpane xak B JISTHUMH, TaK U B 3MMHUI IEPUOJBI, B TO K€ BPEMS €TO
JIOKaIM3ays OTJIMYACTCS B 3aBUCHMOCTH OT BPEMEHH roja. Takxke BBISIBICHO, YTO
MIAXOTHBIE 3EMJIM NMPHUBOIAT K IOIYyYCHUIO OTPHIATEIbHON MHTCHCUBHOCTH TOpPOJI-
CKOTO OCTpOBa TEIUIA KaK B JICTHEE, TaK M B 3UMHEE BPEMsl, a HA WHTEHCHBHOCTb
3MMHETO MOBEPXHOCTHOTO T'OPOJCKOr0 OCTPOBA TEIUIa BJIUSHWE BOJHBIX OOBEKTOB
MHUHHMAJIBHO.

KaioueBbie ciioBa: ropojicKoll OCTPOB TerJia, NOBEPXHOCTHBIH OPOJICKONH OCTPOB
Teria, Temreparypa nosepxHoctu 3emiu, Land Surface Temperature, 3uMHMii ro-
poJcKoii ocTpoB Ternia, Landsat.

Jos mmrupoBanmsi: 3ves A. 0., Cadosunuxoea H. I1., Anexcees A. JI., Kona-
0os A. H., JKananos B. B. AHanmu3 WHTEHCUBHOCTH MOBEPXHOCTHBIX TOPOJCKUX OCT-
POBOB TeTIa B JICTHUH W 3UMHUH CE30HBI Ha OCHOBE AaHHBIX Landsat 9 // Commorno-
rus ropoza. 2025. Ne 2. C. 73—83. DOI: 10.35211/19943520 2025 2 73

Beeaenue

OddeKT TOPOaCKOTO OCTPOBa TEIUIA — 3TO Hanbollee 3aMeTHas MoaudHKa-
1M1 TOPOJCKOrO KJIMMaTa, BO3HUKaoMmas npu ypoanusaiuu (I'asumos, KykeBckas,
2021).

I'opozackue ocTpoBa Teria OMUCHIBAIOTCS KaK (PeHOMEH IMOBBIIICHHON TeMIe-
paTypbl Ha TOPOJCKUX TEPPUTOPHUSIX B CPABHEHUH C UX CEIILCKUM WM HMPUPOIHBIM
OKPYKCHHEM, a WHTCHCHBHOCTH TOPOJICKUX OCTPOBOB TEIUIA OKa3bIBaCT 3HAYH-
TeJhHOE BIIMSHUE HA 3[IOPOBHE YEIIOBEKA, SHEPTOMOTPEOIeHHEe U Ka4eCTBO TOPOJI-
ckoti cpensl (Oke, 1982).

Tlopoackue ocTpoBa Termia MoApaseiisaoTcs Kak MUHUMYM Ha JiBa TUMA: MO-
BepxHOCTHBIH U atMochepHbiii (Korniyenko, Dikareva, 2021). ['maBHOE oTnmuue
MeXIy HIMA B TOM, YTO TIOBEPXHOCTHBINA OTPEAEISETCS C TOMOIIBIO TEMITEPATyPhI
MOBEPXHOCTH 3€MJIM, a aTMOC(EPHBI — dYepe3 TemIeparypy arMoc(epHoro Bo3-
nyxa.

Leap pa6oTsl — CpaBHEHHE MTOAXO0B K ONPEACICHUIO TOBEPXHOCTHBIX TO-
POJICKUX OCTPOBOB TeIlIa B I. Bojrorpanae B pa3Hbie CE30HBI C MOMOIIBIO CITyTHH-
KOBBIX JAHHBIX O TEMIIEPAType MOBEPXHOCTH 3€MJIH 32 JICTHUI U 3UMHUN MEPUOJIBI.
B xauectBe cpaBHeHus ucnois3oBanbl UHI-driven u land-cover-driven mHaukaTo-
PBI TOPOJCKUX OCTPOBOB TEIUIA, KOTOPBIE IMIMPOKO HCIOIB3YETCS ISl METOAA KO-
JIMYECTBEHHOW OIIGHKM WHTCHCHBHOCTH TOPOJICKHX OCTPOBOB TeIIa HAa OCHOBE
CIYTHUKOBBIX JIAaHHBIX O TemIieparype nosepxaoctu 3emuu (Voogt, Oke, 2003).

Ha momeHT HammcaHusi CTaTbl aBTOpaMU OOHApyKEHO CPaBHUTEIHHO He-
0O0JIBIIIOE KOJUYECTBO PabOT, CBSI3aHHBIX C OICHKOW MHTCHCHBHOCTH TOPOJCKUX
OCTpPOBOB Teruia B ropoaax Poccun. B manHOl pabote Bnepsbie mns Bosrorpana
MIPOBOJIUTCS] CPABHUTEIBHBIN CE30HHBIN aHAN3 MOBEPXHOCTHBIX OCTPOBOB TeILIa C
MCIOJb30BaHUEM JBYX MeTO/0B oneHku wuHTeHcuBHOCTH: UHI-driven u land-
cover-driven.
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Marepuaabl, 06AaCTh HCCAEAOBAHUA, METOABI I ICXOAHBIE AAHHBIE

OObnacTeio HCCIENOBaHMS SIBISIETCS TEPPUTOPHUSI TOPOJCKOTO OKpyra ropoj-
repoii Bonrorpan B ero aAIMHHUCTPATUBHEIX TpaHuIax (48°42'42" ¢. m. 44°30'50"
B. /1.) oOIIeil momanbio 865 KM”, PaCMOIOKEHHAs Ha FOr0-BOCTOKE EBPOMEHCKOI
yacti Poccun. YncneHHOCTh HaceneHus ropofa coctasisieT 1,012 mMiuH denoBek.
Teppuropus mpuieraer k Bonre Ha mpoTsokeHHH OKOJO 65 KM, a BBICOTa HaJ
ypoBHEM Mops kojebmercs oT 0 mo 140 M, KuMaT yMepeHHO-KOHTHHEHTATbHBIH
(«Dfa» mo mexxayHapoaHo# knaccupukanuu Kenmena).

B kadecTBe WCXOMHBIX IaHHBIX KCIIOJNB30BaINCh CHUMKH Landsat 9 ot
12.07.2024 (Bpems cvemku 07:53) m Landsat 9 ot 21.02.2025 (BpeMs cCheMKH
07:54), a Take mMaHHBIC O TUIIE MOJACTUIAIONIEH ToBepxHOCTH 3a 2024 T., TIOATO-
TOBJICHHBIC B PAMKaxX MEKIYHAPOIHOH mporpaMMbl «Copernicusy.

Br16op canmioB Landsat 3a yka3zaHHBIE ATl 00YCIOBICH MUHUMAIBHON 00-
JAYHOCTBIO B 3TH 1AHH, nokaszatens CLOUD COVER nng netHero cHUMKa paB-
usnes 0, a ans 3umHero 0,39, mpuuem o0mas 4acTh 00IaKOB B MOCIEIHEM PaCIo-
Jaranack 3a rpaHumaMu Bonrorpana.

Temneparypa Bozayxa 12.07.2024 mo cocrosuuto Ha 08:00 B Bosrorpane
¢ukcupoBanack 26 °C, BIaXHOCTh Bo3ayxa 36 %, CKOpocTh BeTpa 6,4 M/C, CHEX-
HBIH TTOKPOB OTCYTCTBYET.

Temmeparypa Bozayxa 21.02.2025 mo cocrostamio Ha 08:00 — —12 °C, Bmax-
HOCTh Bo3ayxa 81 %, ckopocTh BeTpa 4,4 M/c.

Bce pacueTHO-3KCIIEpUMEHTAIbHBIE 3aJ]a4d W BU3YyaIH3alUs PE3yJIbTATOB
MIPOU3BOIIINCH Ha «BBIYHCINTETHHOM KOMILJIEKCE BBICOKOW IMPOU3BOTUTEIHHO-
CTH», BHEIPEHHOM Ha Kadeape MudPOBBIX TEXHOJIOTHI B YPOAHUCTHKE, apXUTEK-
Type u ctpoutensctBe Bonr['TY B pamkax peanu3saliuu mporpaMMbl CTpaTeruyie-
ckoro akagemuueckoro nunaepctBa «lIpuoputer 2030». g pacyeToB UCHOJIB30-
BaJIoch nporpamMmmuoe obecreuenune QGIS 3.40.

OHPCACACHI/IC TeMHepaTprI HOBCPXHOCTI/I
C IIOMOMIBIO CITyTHUKOBBIX cHUMKOB Landsat 9

Jnis onpeneneHus TeMIepaTypbl IOBEPXHOCTH 3eMJIH HCHOIb30BAINCH CITYT-
HUKOBBIe CHUMKHU Landsat 9 mo meTozuke, mpencTaBieHHONH B pabore «Algorithm
for automated mapping of land surface tempreture using Landsat 8 Satellite Datay
(Avdan, Kaplan, 2016), amanTHpoBaHHOW TMOJi XapaKTEPUCTUKHA CITyTHHUKA
Landsat 9, cBsizanHBIE ¢ O0Jee COBpEMEHHBIM €r0 MaTepHaIbHO-TEXHUIECKUM OC-
HaIleHUEM, B YaCTHOCTH C YIy4IIeHHBIM ceHcopoM TIRS-2, mcmons3yemMbiM mipu
BBIITOJTHEHWU CHUMKa 10-T0 KaHaa, KOTOPBIH MO3BOJISIET ONPEEIISATH TEMIIEPATypy
6€3 MCIIOIB30BaHMs KOA((QHUIHEHTa KOPPEKIIHH PACCETHHOTO CBETa .

Jns pacuera TemmepaTyphl MOBEPXHOCTH HCIOJIB30BAIICSA CIEAYIOIIUN Psif
MOCJIe0BATEIBHBIX (POPMYIL:

LA = ML x Qcal + AL,

! Landsat 9 Data Users Handbook. Version 1.0 / Department of the Interior U.S. Geo-
logical Survey. February 2022. URL: https://d9-wret.s3.us-west-
2.amazonaws.cony/assets/palladium/production/s3fs-public/media/files/LSDS-2082 1.9-
Data-Users-Handbook v1.pdf (accessed: 10.04.2025).
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rae LA — cmexTpanbHas sHepreTuueckas SpKocTh, ML — MyJIbTUIIIMKATHBHBIN
koadPurment nepecuera 10-ro kanana cauMka Landsat; Qcal — 3Havyenue nukce-
ns 10-ro xananma canMka Landsat; AL — mOmOSHATEIBHBIA KOI(POHUITHEHT ITepe-
cuera 10-ro kanana caumka Landsat.

K2

BT = IR0 + 11

— 273,15,

rae BT — sipkoctHas temnepatypa; K1 u K2 — tennosbie koHcTantsl 10-ro kanana
caumka Landsat.

NDVI NIR — R
" NIR+R
rae NDVI — Hopmanu3oBaHHBIM BeretalMoHHbI uHAEKc; NIR — 3HaueHue

OmmxHero nH(ppaKpacHOTO KaHaia 5-To CIyTHUKOBOro cHuUMKa Landsat; R — 3Ha-
JeHHe KpacHOTo KaHaia 4-To CIIyTHHKOBOTO CHUMKa Landsat.

__NDVI — NDVIs
" 'NDVIv — NDVIs

Pv "2,
rae Pv — nounst Bereraiuu; NDVIs — 3HaueHre HOpMaJIM30BaHHOI'O BETeTaI[MOH-
HOTO MHJEKCa MOYBHI, TpuHsIToe paBHBIM (,2; NDVIv — 3HaueHHE HOpMAIN30BaH-
HOT'0 BETCTAIIMOHHOTO HMHJICKCA BETCTAI[MOHHOW PACTUTEILHOCTH, MPUHATOE PaB-
HBIM 0,5.

WzmydaTenpHast CmOCOOHOCTh 36MHOI MOBEPXHOCTH € OTPEAETsIach 1Mo cle-
nyroteit ¢popmyie (Sobrino, Jiménez-Muiioz, Paolini, 2004).

€ = 0,004 x Pv + 0,986.

Temnepatypa moBepxnoctd (LST) B rpanmycax Llenabcusi BbIUMCHsieTCS IO
dopmye:

BT

LST = T osrmme

rJie A — JJIMHA BOJIHBI M3JIyYCHHOW pajinalluy, CpeIHee 3HAYCHUE KOTOPOU MPHHS-
10 10,895; p — nocrosinHas, paBHas 14388 mkK.

[Ipu pacdere 3HaYEHHS CIICTYIOMIMX MEPEMEHHBIX OEpyTCS M3 METaTaHHBIX
KOHKpeTHOTO cHuMKa Landsat: ML, AL, K1, K2.

Pe3ynbrarel onpeneneHus TeMIiepaTypbl IOBEPXHOCTH 3€MIIU IIPEICTaBICHBI

Ha PHC., COMMOCTaBUMBI M HE POTUBOPEYAT JaHHBIM O TeMIlepaType aTMochepHOTO
BO3/lyXa Ha JaTy W BpeMs MOJTrOTOBKM CITyTHHKOBBIX CHMMKOB Landsat, ucroins-
3yeMBIX B paboTe.
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21,85 44,88 .31 6,04

TeMneparypa MoBepXHOCTU 3€MIIH, OTPE/Ie/IeHHAasl 110 CITyTHUKOBBIM JaHHbIM Landsat
B JIeTHee (cieBa) u 3uMHee (crpasa) Bpems, °C

OmnpeaAeAeHrEe HHTEHCUBHOCTH IIOBEPXHOCTHOI'O FOPOACKOIO OCTPOBA TEIIAA

Jlis onpezneneHnss MHTEHCUBHOCTH T'OPOJICKOTO OCTPOBA TeIjla HCIIOJIb30Ba-
muck noaxonsl UHI-driven u land-cover-driven:

1. UHI-driven-moaxon cuurtaercs npocThIM. IIpy HeM oneHHMBaeTCs pa3nuiue
TeMIIepaTyphl, B YaCTHOCTH TEMIIEpaTypbl IIOBEPXHOCTH 3€MJIM, B pailoHe Hccie-
noBaHus. Pacnpenenenue Ha TOPOJICKUE U BHETOPOJICKUE TEPPUTOPUH TIPOUCXOIUT
Ha OCHOBaHWHU Pa3HHUIIBI TEMIIEPATYP.

2. Land-cover-driven-noaxoJi OCHOBBIBa€TCSI Ha ONpEACICHUN TOPOJICKUX U
BHETOPOJICKUX TEPPUTOPHNA B 3aBUCUMOCTH OT TUIA MOACTHIIAIONIEH TOBEPXHOCTH,
3a TOPOJCKUE TEPPUTOPUH IIPUHUMAIOTCS 3aCTPOCHHbIE TEPPUTOPHUHU, a BHETOPOI-
CKHE — €CTECTBEHHBIE OOBEKTHI TUOO CENbCKOXO35ICTBEHHBIE YTOIBSI.

MeTtoauku pacueTa yKa3aHHBIX IMOKasaTelel mpeacTaBieHa B Tabm. 1, pacde-
THI IPOU3BOIMIINCH C UCITOIh30BaHUEM TIporpaMMmHoro odecrieuenus QGIS 3.40.

IIpu pacuere nmokazareneii UCKIIOYATNCH TUKCENH, PACIIONIOKECHHBIC B TPaHU-
[IaX HCCIIeOBAHUSA, HO 3aKphIThle oOMakamMu Ha cHUMKe Landsat 9 ot 21.02.2025,
JUISL JTY4IIIETO COMOCTABJICHHS PACYETOB I10 JIETHEMY U 3UMHEMY TOPOJICKHM OCTPO-
BaM Teruia. Mudopmanus 06 obnakax mpencrarieHa Ha ciioe QA PIXEL kocmu-
yeckoro cHuMKa Landsat, KOTOPBIH COIACPKUT OIIEHKY KaueCcTBa MUKCENCH.

IIpu ucmonb3oBannu nogxoxna land-cover-driven B KauecTBe TOPOJICKHX Tep-
pHUTOpHil cTIoNB30BaIHCh MUKcenu knacca 7 (Build Area), B kauecTBe CEbCKOXO-
3SIICTBEHHBIX TEPPUTOPHIT — muKcenu kiaacca 5 (Crops), B Ka4eCTBE BOJHBIX Tep-
puropuii — nukcenu kiacca 1 (Water).
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Ta6auna 1. MaaukaTopsl TOPOACKOro OCTpoBa Teria Bonrorpana, ucmonb3oBaHHbIE
B pabote

IMonxon Nuaukarop Dopmyaa

UHI-driven Marnutyna MaxkcumansHast TII3 Bcex nukceneit — cpen-
Heapupmernueckas TTI3 Bcex nukceneit
(Rajasekar, Weng, 2009)

UHI-driven Junanazon MakcumansHas TII3 Bcex nukcened — Mu-
mumanbHas TII3 Bcex mmkceneir (Schwarz,
Schlink, Franck, Grossmann, 2012)

UHI-driven Mnomans T'OT [Tnomans Teppuropun, 1 kotopoit TII3
Oonpie, yem cpegneapudmermaeckas TI13 +
1 crarmaptHOe oTKIOHeHHE (Zhang, Wang,
2008)

Land-cover- T'opoackue — ceb- Cpenueapudmerndeckas TII3 Bcex nmukce-

driven CKOXO3SIHICTBEHHBIE neit — cpenueapudmerndeckas TII3 cesb-

TEPPUTOPUHN CKOXO3sTiicTBeHHBIX MuKkcenel (Jin, Dickinson,

Zhang, 2005)

Land-cover- T'oponckue — Boaubie | Cpemueapudmerndeckas TII3 Bcex mukce-

driven TEPPUTOPUHN neit — cpeaneapudmernyeckas TI13 BogHbIX
nukcenedt (Chen Zhao, Li, Yin, 2006)

CpaBHeHUE pe3yABTATOB

B Tabn. 2 npuBeeHB pe3yabTaThl PACYETOB UHIUKATOPOB JIETHETO U 3UMHETO
TOPOJCKUX OCTPOBOB Teruia Bonrorpana.

Tabauna 2. PaccuntanHble 3HauY€HHUs MHIUKATOPOB JIETHEIO M 3MMHETO T'OPOACKHX
OCTpOBOB Temia I. Bonrorpana

IMonxon HNupukatop JleTHuii 3umHMi
0CTPOB 0CTPOB

UHI-driven Maruurtyaa 9,66 8,30
UHI-driven Jnamna3on 23,03 15,35
UHI-driven ITnomans 'OT 13185,36 16199,19
Land-cover- | 'opoackue — CembCKOXO0- -3,1 -0,83
driven 3STICTBEHHBIE TEPPUTOPHH
Land-cover- | I'oponckue —BogHBIE TEP- 10,92 0,02
driven pUTOpUH

Pe3ynbraTsl paboTh B IETHEE BPEMS COMIOCTABUMEI C paHEe OITyOIIMKOBAHHBI-
MU uccnenoBanusMu: B HoBocuOupcke, B wactHoctu mpu UHI-driven-nogxone,
JIAAaTa3oH JETHETO TOPOICKOTO OCTpOBa TeIuia BapbupoBai oT 12,9 mo 23 °C, a B
Xanwxoy (Kurait) mpu UHI-driven-nogxone quamnazoH TemIiepaTyp MOBEpXHOCTH
3emuu koJiebancs ot 21 go 25 °C (Sheng, Tang, You et al., 2017). [Tpu land-cover-
driven-nogxose Takke pe3yJabTaThl COMIOCTABUMEI CO 3HAYSHHUSIMH JIETHETO TOPOJI-
CKOI'0 OCTPOBA TEILIA: PA3INYUS TEMIIEPATYP MEXAY FOPOJACKUMU U CENbCKOXO035M-
CTBEHHBIMHU TeppuTopusiMu B HoBocubupcke BappupoBai ot +2,7 go —1,6 °C (I'a-
3uMoB, KyxeBckas, 2021).
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AHAJIOTHYHBIX HCCIEOBAHUN 3MMHUX TOPOJACKHAX OCTPOBOB TeEIlIa 3HAYM-
TEJILHO MEHBIIE, YeM JICTHHX, HO HalJeHHbIE aBTOpaMH PabOThl JEMOHCTPUPYIOT
cxokue pe3ynbTathl. Tak, B YanuyHe (KuTail) MHTEHCHBHOCTH 3UMHETO TOPOACKO-
ro ocTpoBa Teruia B yrperane dackl (¢ 10 mo 11 ytpa) moctmurana 1,55 °C (Yang,
Yan, Zhang, 2020). [Ipu uccnenoBaHWU 3UMHETO TOPOJICKOTO OCTPOBA TeIljia B
AnaruTax TemIoBas aHOMAJIUS TEMIIEPATYPhl 3eMHON MOBEPXHOCTH C MCIOJIb30Ba-
HUEM JaHHBIX CIIyTHHKOBBIX CHUMKOB Modis mocturana B Ipeaenax ropoacKoi
3acTpoiiku 3 °C, 9To Takke COMOCTAaBUMO C IOJTYYEHHBIMH pe3ynbraTamu (Varent-
sov, Konstantinov, Baklanov et al., 2018).

B pesynbrare 0qHOBPEMEHHOrO UCMOJNB30BaHUs ABYX noaxonosB (UHI-driven
u land-cover-driven) MOXHO TOBOPUTH O 3aBBINICHHBIX 3HAYCHHSX TUAMa30HA rO-
POICKOro OCTpoOBa Teria pu ucnoib3zoBanun UHI-driven-noaxona. 3to cBs3aHO C
MOBBIILICHHON TeMIepaTypoi MOBEPXHOCTH NMAXOTHBIX 3€Mellb, KOTOPAas BBIILIE, YeM
y TOPOJCKUX TePpUTOpuUil. B 3uMHee BpeMs 3TOT HarpeB MEHbIIE, YTO CBUAETEIIb-
crByeT o ToM, uro UHI-driven-osgxon naer Gonee 0ObEKTUBHBIE PE3YNILTAThl 00
WHTEHCUBHOCTU TOPOJICKOTO OCTpOBa TEIUIa B TPaHUIAX TEPPUTOPUN C HEOJHO-
POJHOM TOoACTUIIAIOIIEN TOBEPXHOCTHIO.

[eperpeB UCKYCCTBEHHBIX MOBEPXHOCTEH BHYTPH I'Opojia OTHOCHTEILHO €c-
TECTBEHHBIX MOBEPXHOCTEH SIBJISIETCS] 3HAUUTEIBHBIM B JIETHEE BpEMs, HO B 3UMHEE
BpeMsl TEMIIEpaTypHbIE pa3iniMs 3HAYMTENFHO MeHblle. Kpome Toro, B jerHee
BpeMs TeMIlepaTypa IIOBEPXHOCTH BOJOEMOB CYIIECTBEHHO HMXKE TEMIIEpPaTyphI
HCKYCCTBEHHBIX TIOBEPXHOCTEH M CENbCKOXO3SMCTBEHHBIX YTOAHWi, HO B 3MMHEE
BpeMs 3Ta pPa3HUIA MUHUMAaJbHa U MOXKET CBHAETEILCTBOBATh O TOM, YTO BOJHBIC
00BEKTHI, Ja)Ke TAaKUe 3HAUUTENIbHBIE, KaK peka Bosra, He UMEIOT CyLIECTBEHHOTO
BJIMSIHUS Ha (JOPMHUPOBAHKE MOBEPXHOCTHOTO TOPOICKOT0 OCTPOBA TeIljia B 3UMHEE
BpeMs. DTO Takke MOATBEP)KIAAETCS B MCCIEJOBAaHUH BIHSHUS CE30HHBIX d(pdek-
TOB Ha TeMIlepaTypy noBepxHoctu 3emin B Yanuyne (Yang, Yan, Lei et al, 2020).

B npocTpaHCTBEHHOH CTPYKTYpe TOBEPXHOCTHOTO OCTPOBA TEIlIa MOXKHO OT-
METHTB, YTO B JICTHEE BpeMs €ro HaumOoJbllas WHTEHCHUBHOCTH (PUKCUpyeTcs B
paiioHax IMPOMBIIUICHHOM 3aCTPOMKH M TOProBBIX LEHTpax. B 3uMHee Bpems WH-
TEHCUBHOCTH BBIPAXXEHA TOpa3zio ciiabee U yallle JIOKaJIU3yeTcsl BOIU3HU HEKOTOPBIX
TOPTOBBIX LIEHTPOB. B TO jxe BpeMsi HanOoJbIINE TEMIIEPATy Pl TIOBEPXHOCTH 3EM-
7Y B 3MMHHUH Neprox 3aMKCUPOBaHbl HA TEPPUTOPHUSX MAIICH U MECTax MOHMXKe-
HUS penbeda B BUae 0aJOK U OBPAroB, TIIe BEPOSITHO HAKOILICHHE TEIlIa JIMOO CKO-
POCTh OXJIAXKICHUS HUKE, UM Ha JIPYTUX TEPPUTOPHSIX.

3akArouenue

Pesynbrarel McciaenoBaHMUs MOATBEPAMIIN, YTO BBHIOOP METOMAA ONPEACICHHS
WHTEHCUBHOCTH TOPOJCKOTO OCTPOBAa TEILJIa BIMSAET HA €r0 KOJIMYECTBEHHBIE Xa-
PaKTEpUCTUKH, YTO MOXKET CO3[1aBaTh MCKAKCHHBIC IMPEACTABICHUSA O XapaKTepe
SIBJICHUS.

Hcnons3oBanne merona land-cover-driven i1 OLl€HKM HMHTEHCHUBHOCTH IO-
POACKHUX OCTPOBOB TEIUIA, KAK B JIETHEE, TaK U B 3UMHEE BpPeMs, IOKA3bIBAET, UTO
3HAYCHUS WHTEHCHBHOCTH TOPOJCKHX OCTPOBOB TEIUIa MOTYT OBITH 3aBBIINICHBI,
0COOEHHO B YCJIOBUSAX CHJIBHO HArpeTHIX MAIleH, B TO K€ BPEMs BBIPAKCHHOCTH
FOPOJICKOT0 OCTPOBA TEILIA B 3MMHUN MEPUO] HIKE, YEM B JICTHUH.

3ahuKCHPOBAHO, YTO CEIHCKOXO3SMCTBEHHBIC YTOIbsI, B YACTHOCTH IIAITHH,
KaK B JICTHUW, TaK U B 3UMHHHA MEPUOJIEI UMEIOT OOJBIIYIO TEMIIEPATyPy MOBEPX-
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HOCTH 3€MJIH, YeM TOPOJCKas 3aCTPOiiKa, a U3MEHUYMBOCTh TEMIIEPATYPhl MOBEPX-
HOCTH BOJTHBIX OOBEKTOB B 3UMHEE BPEMS MOXKET HMPAKTUYCCKH HE OTIMYATHCS OT
TEMIIEpaTyphl MOBEPXHOCTH 3aCTPOSHHBIX TeppuTopuil. Bce 3TO moarBepxmaer
HEOOXOAMMOCTh CPaBHEHHS TEMIIEPaTYPHBIX XapaKTePUCTHK, a MCCIIeTOBaHIE CTe-
IIEHU BJIMSHUS PA3JIMYHBIX SIBJICHUI Ha TEMIIEPATypy MOBEPXHOCTH 3€MIIU CIIETYET
MPOBOJUTH IS OTHOCUTEIFHO OAHOPOAHBIX [0 XapaKTepy 3aCTPONKHU U UCIIONB30-
BaHMS 3eMJIM TeppUTOpHUil. B TO e Bpems mpu KiIacCUPUKAIMKA TEPPUTOPUHN IS
TakuX IeJIeH B 3MMHEE BPEMs, BO3MOXKHO, HE MOTPEOYETCS TOTHOTO OTICICHIS
BOJHBIX MOBEPXHOCTEN OT 3aCTPOMKH, B OTJIMUKE OT MAIICH, B CBSI3U C HECYIIECT-
BEHHBIM OTIIMYHEM TEMIIePATyPhl IIOBEPXHOCTH.

Baaropapuoctn

UccrenoBanme BeITONHEHO mpH  mopaepxkke «lleHTpa 1mmdpoBBIX HaydHO-
00pa30BaTEbHBIX MPOSKTOB M Pa3pabOTOK B cdepe MPOMBIIUIEHHOTO NCKYCCTBEH-
Horo unTemektay [[2RED-UU Boarl'TY, co3ganHOTO B pamMKax peajau3anuu oopa-
30BaTeNbHBIX MPOrpaMM TOM-ypoBHsI B cdepe mckyccrBeHHoro unremiekra (Co-
rnamrenue Ne 70-2025-000756). ABTOpBI BBIpaXKarOT OJIArOAapHOCTh KOJUIEraM II0
kadenpe HUPPOBBIX TEXHOJIOTMH B YpOAHHCTHKE, apXHTEKTYpe U CTPOUTENHCTBE
NAuC Boarl'TY, npruHAMAaRBIIAM y4acTHE B pa3pabOTKe MPOEKTa.
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ANALYSIS OF SURFACE URBAN HEAT ISLAND INTENSITY
IN SUMMER AND WINTER SEASONS BASED ON LANDSAT 9 DATA

Abstract. As part of this study, Landsat 9 images were selected for the summer of 2024
and the winter of 2024—2025. Land surface temperature (LST) was calculated within
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the administrative boundaries of Volgograd, and the intensity of summer and winter
urban heat islands was assessed and compared using two approaches: UHI-driven and
land-cover-driven. The results indicate the presence of an urban heat island in Volgo-
grad during both summer and winter seasons; however, its spatial localization may dif-
fer depending on the time of year. It was also found that cropland areas lead to negative
UHI intensity values in both seasons, whereas the influence of water bodies on winter
surface UHI intensity may be minimal.

Key words: urban heat island, surface urban heat island, earth surface temperature,
Land Surface Temperature, winter urban heat island, Landsat.
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