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Annomayusn. Hccneoosanue HAnpasieHo HA U3ydeHue meopemuyecKux u
MemoOUdecKux dacneKkmos opMuposanus memMnepamypHo20 pedcuma Nnopmosbix
20p000s. Teopemuueckas HANPABIEeHHOCb uccne008aHus. obycrosnena
nOMpebHOCMbI0  U3YHEeHUs U OYEHKU OIKOJNO0SUYECKOU COCmasnaowen pa3eumus
HACENeHHbIX NYHKMOB, NOCKOIbKY OHA 6 3HAYUMENbHOU CMeneHu OKA3blédaem 6GlusHUe
Ha ycmou4ugoe paseumue meppumopuil.

Memoouueckas uacme ucciedo8anusi HANPAsieHa HA pasgumue U a0anmayuio
aA6MoOpPCKOl MemoOUKU onpeoeneHuss meppumoputi NepMaHeHmHo20 memMnepamypHo2o
3aepsA3HeHUs YpOAHUUPOBAHHBIX meppumoputl. B uccnedosanuu, 0na onpedenenus
KOMUYeCMBEeHHbIX NoKa3amenel memnepamypbl NOGEPXHOCMU 3eMIU OOHOBPEMEHHO
UCNONIL30B8AHBL OAHHbIE CHYMHUKO80U cbemKku muccuti landsat-8 u landsat-9.

Yemanoeneno, umo naubonvuiee énuanue na gopmuposanue memnepamypHo2o
pexcuma 2. Tyance oxazvieaiom mopeogvle U COYUATbHBIE 00bEKMbl, ABNAACH
OCHOBHBIMU NOCTOAHHBIMU UCTNIOYHUKAMU MENN08020 U3TYYEHU.

Knrwouesvie cnoea: sxonocus, memnepamypHulii pexicum, MOPCKOU nopm,
ycmouuugoe paszeumue, 2padoCmMpoumenvHoe NpoeKmuposanue, memnepamypHoe
3aeps3HeHue, OUCMAHYUOHHOE 30HOUPOBAHUE 3eMIU, 2eOUHDOPMAYUOHHBLE CUCTEMDI.

BBenenune

VYpOanuszanus  OpUOpPEKHBIX  30H  CHOCOOCTBYeT  KOHIEHTpallUu U
NeperpynnupoBKe IPOU3BOJCTBEHHBIX CUJI, UTO YIIIyOJIsi€T MPOLECChl B3aUMOJACHCTBUS
3emiienonb3oBarenel. HeoTbemnemol  4acTbl0  3TOro0  Mpolecca  BBICTYNAET
NEeSTeIbHOCTh ~ MOPCKMX  IOPTOB, KOTOpash  HEpa3phlBHO  CBfA3aHa C  HUX
IPOCTPAHCTBEHHBIM PACMOJIOKEHUEM U ompenensercs (QU3uKo-reorpadpuuecKuMu
OCOOCHHOCTSIMU  TEPPUTOPUH. MoOpCKUe TOPTHl, BBICTYHAas JKOHOMUYECKUMHU U
NPOM3BOJICTBEHHBIMM ~ LIEHTPAaMH,  CIIOCOOCTBYIOT  HMHTEHCH(UKALMM  Ipoliecca
ypOaHu3aluy OKa3bIBas BIUSHUE HA SKOJIOTMYECKYI0 OOCTAaHOBKY IPHJIEraroIInux
TEPPUTOpPUM,  YTO  MNPUBOAUT K  HAPACTAHUIO  HANPSOHKEHHOCTH  MEXAY
3eMJIETIOIb30BATENSIMU TPUOPEKHON 30HBI.

B 1990 rr. yuensie-reorpadsl BHecnu OONBIION BKJIAJ B pa3BUTUE SKOJIOTUU U
AKOJIOTMYECKOTO oOpa3zoBaHus. B Hacrosimee BpemMsi aKTyalbHOCTh BOIIPOCOB
UCCIICIOBAaHUS. TOPOJIOB C IETbl0 OmpeAereHus (aKkTOpoB, BIHUSIOMIMX HA UX
HKOJIOTMYECKOE COCTOSIHHUE, M COCTOSIHUE HACEJIEHUs He TIOAaeTCsd COMHEHHUIO [1].

B nunccnenoBaHMM BHMMaHME CKOHLEHTPUPOBAHO Ha H3YYEHMHM acCHEKTOB
TEeMIIepaTypHOTO pexkuma T. Tyarce, TOCKOJIbKY Ha JIOKaJIbHOM ypOBHE [2], ycTOiUnBOE
pa3BUTHE TEPPUTOPUU HAXOIUTCS B MPSIMOW 3aBUCUMOCTH OT KauyeCTBa OKPY’KaroLIEH
cpensl [3].
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B nenax peanuszanuu HacToslero uccienoBaHus, Obul BbIOpaH ropon Tyarce,
pacriono>keHHbI Ha Oepery Yepnoro mopsi KpacHomapckoro kpasi, Kak OJUH H3
KJIIOYEBBIX TPAHCIOPTHBIX Y3710B YepHoMopckoro mnobepexbs PdD, Briogaroummii
KPYIHBI MOPCKOM MOPT (BaXKHBIN MMyHKT B MOCTABKaX 33 pyOEK CHIPhEBOM MPOAYKIHH
cTpaHbl — He(Th, yOOpPEHHUs, YTOJb M T.II.) U JKEIE3HOAOPOXKHYIO cTaHuuio CeBepo-
KaBka3ckoii >kene3Hoil jgoporu, HedTenepepabaThIBAIOUINA  KOMILIEKC, IIEHTP
KypOpTHOTO paiioHa [4].

MarepuaJjbl 1 METOIbI

HcxoaupiMyu JTaHHBIMU ISl OTPEJENICHUs] TPAaHUIl HMCCIEAYEMOW TEpPUTOPUU
MOCITYKWJIH TaHHble DenepanbHON CITy)KObI TOCYIapCTBEHHON PETUCTPaIliU KajgacTpa U
kaptorpaduu Poccuiickoil denepanuu o KagacTpoBOM JeN€HUU Tepputopuu. JlaHHbie
MIPE/ICTABJICHBI B BUJIC DJIEKTPOHHOM KapThl (Hasiee — [1yOnuyHas kagacTpoBas KapTa) u
pachpoCTpaHsOTC Ha OCHOBe cTaHaapra Web Map Service (manee — WMS) —
MEXIYHApOJAHOH crenudukanuu is TyONMKAlMd W WCIOJB30BaHUS B CETH
JTUHAMHYECKHUX KapT.

Jis  TonydeHWs KOJNHMYECTBEHHBIX JAaHHBIX O TEMIIepaTrype IOBEPXHOCTH
M3y4aeMoil TEpPUTOPUH OBLIH UCIOJIH30BAaHbI OTKPBITHIE TaHHBIE CITYTHUKOBOM ChEMKH
B nanbHeM wuH(ppakpacHoMm crekrpe Mmuccuii Landsat-8 m Landsat-9 3a mepuox c
27.08.2021 o 05.07.2022 rr. Beibopka CHUMKOB IpuBe/icHa B Ta0wmIie 1.

Taoauna 1.
Br100opKa CIyTHUKOBBIX CHIMKOB
Ne II/TT HaunmeHoBaHHE CHUMKA Jara CIIYTHUK
LCO08_L1TP 174029 20210827
1 20210901 02 T1 B10.TIF 27.08.2021 Landsat-8
LCO8_L1TP_174029_20211030_ ]
2 20211109 02 T1 B10.TIF 30.10.2021 Landsat-8
LCO9_L1TP_ 174029 20220416 _ ]
3 20220418 02 T1 B10.TIF 16.04.2022 Landsat-9
LCO9_L1TP_174029_20220705_ ]
4 20220803 02 T1 B10.TIF 05.07.2022 Landsat-9

Cocmasneno asmopamu

OcHoBYy reomH(GOpPMAMOHHOTO KapTorpadupoBaHUs COCTaBUJIa METOJMKA
OIpEeEIIEHUs] TEPPUTOPUM MEPMAHEHTHOTO TEMIIEPATYPHOIO 3arps3HEHUS 30H KWION
3aCTPOMKH MPOBEJCHHAS TT0 aBTOPCKOM MeTOAuKe [5].

OTnenbHO CTOMT OrOBOPUTH, YTO YyKa3aHHAs METOJMKa ObUIa paccyMTaHa Ha
00paboTKy JaHHBIX CIYTHUKOBOW cheMKkH Muccu Landsat-8. Peanmuzarust Hactosiero
WCCIIEOBAHMs pacUIMpseT METOAMKY 3a CuUeT BKIIOYEHHS B pACUYEThl JaHHBIX
CIyTHHUKOBOM cheMku Landsat-9. Takum oOpa3oMm, KOJIWYECTBEHHbIE I1OKa3aTeIn
TEMIIEPATYPHOTO COCTOSIHUSI TIOBEPXHOCTH 3€MJIM IIOJIyYEHbI HA OCHOBE PpacyeToB,
NPOBE/ICHHBIX Ha OJTHOBPEMEHHOM HCIIOJIb30BaHUHU JaHHBIX 000ux muccuii — Landsat-8
u Landsat-9.

OmnpeneneHre TPaHUL HCCIENYEMOW TEPPUTOPUHM TPOBEAEHO IO JaHHBIM
nyOJMYHON KajacTpoBOM KapThl. Bekropuzaimus TpaHuUI] NPOBEACHA IO TIpaHUIIE
KamacTpoBoro paiiona r. Tyance (23:51:) (Puc. 1).

375



Typayues A. I1., Punobox A. A.

CrenyromumM IaroM MmpoBeIeHO U3BJIE€YEHUE 3HA4eHUH Kakaoro pacrpa (Kanan
10 — Long Wavelength Infrared, TIR1) B rpanumax mccienyeMoii TEppUTOPUH.

YcnosHele 06o3HaveHus:

[ rpasumua agmunuctparusHoro (kagactposoro) paitoua r. Tyance 2 w0 - 1:40 000
Puc. 1. BexropuzoBanHas rpaHuiia HCCIETyeMOM 00JIaCTH.
Cocmasneno asmopamu

Hanee, 11st Kaxa0ro pactpa OblUI MPOBEAECH pacyeT TeMIepaTypbl MOBEPXHOCTH
3emun B rpagycax Llenbcus [6] 1 nmepexo1 K OTHOCUTEIBHOM IIKaJIe U3MEPEHUH MyTeM
BBIYUTAHUS CPEJHUX 3HAUYEHUI TeMIlepaTypbl M3 KaXAO0ro cHUMKa. OTAEIbHO CTOUT
OTOBOPHTH, YTO B CHIIy NMPUMEHEHHs JaHHBIX CITyTHHKOBOH CHEMKH pPa3HBIX MHCCHIH
Landsat, Bo3HHKJIa HEOOXOIUMOCTh IPUMEHEHHUS B pacueTax pa3IM4HbIX MONPaBOYHBIX
ko3¢ ¢umeHToB. [lepeueHps NCIOIb30BaHHBIX KO3()PUIIMEHTOB pUBEIEH B TAOIHIIE 2.

[TorrpaBouHble KO GUIMEHTH XpaHATcs B (ailax, BXOASIIUX B KaXIbli apXuB
MOCTaBKH TMPOAYKTAa CIYTHUKOBOT'O CHHUMKA M TPEACTABIISIIOT COOOM TEKCTOBBIM (haii
(*.txt), conepamuii B ceoeM nuMeHu abopesuarypy « MTLy.

[Tocne uero, Obula co3pgaHa OMHAapHAs Macka 30H MEPMAHEHTHO IOBBIIIEHHON
TEMIIEPATYPbl U IMPOU3BENECHO NMOCTPOCHUE TOJS CPEOHUX 3HAUYEHUN TEMIEPATYphbI C
nocieayrouei kaccupukanreil 00beKTOB, PacloNoKEHHbIX B TEMIIEPATYPHBIX odarax
(Puc. 2).

Taoaumna 2
Br160pKa CITyTHUKOBBIX CHUMKOB
HaumMeHoBaHHEe CHUMKA K1_CONSTANT_BAND_10 | K2_CONSTANT_BAND_10

LC08_L1TP_ 174029 20210827

20210901 02 T1 BIO.TIF 774.8853 1321.0789
LC08_L1TP 174029 20211030

20211109 02 T1 BIO.TIF 774.8853 1321.0789
LC09_L1TP_ 174029 20220416

20220418 02 T1 BI0.TIF 799.0284 1329.2405
LC09_L1TP_ 174029 20220705

20220803 02 T1 BI0.TIF 799.0284 1329.2405

Cocmaesneno asmopamu
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Puc. 2. Kapra tremneparypsoro pexxuma r. Tyarnce.
Cocmaeneno asmopamu
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Knaccudukanus o0beKTOB, (HOPMHUPYIOIIUX OYard MEPMAHEHTHO IOBBIIICHHOM
TEMIIepaTyphl MPOBEACHA IO YEThIPEM KIlaccaM:

* O0BEKTHI MPOMBIIIIIEHHOCTH ((haOpUKH, 3aBO/IbI, KOMOWHATHI U IPYTHe 0OBEKTHI
OTHOCSIIIHECS K chepe MpOoru3BOJICTBA. );

* O0OBEKTHI ~ TOPTOBIAM  (TOPrOBBIE  —TOPrOBO-Pa3BIEKaTeNbHbIE  IEHTPHI,
CyIepMapKeThl, pbIHKHU U JIp.);

* OOBEKTHI COIMANBHOTO Ha3HAueHUs (BOK3ajbl, 00pa3oBaTeNbHbIC YUPEKICHHUS,
MOXKapHBIE YacTH, MEIUIUHCKAE YUPESKICHUS, TOCTPOHKH BCIIOMOTATEILHOTO
Ha3HA4YeHUS U JIp.).

Pe3yabTaTsl M 00Cy:KICHUE

HuTepnpeTnpyst NOIyYEHHBIE PE3YJIBTAaThl MOXKHO OTMETUTH, UTO OCHOBHAS 4acTh
TEPPUTOPUU TEPMAHEHTHO TIIOBBIIIEHHON TEeMIepaTyphl paclolokeHa B CEBEpHOM
yactu I. Tyarice U, COOTBETCTBEHHO Ha F0KHOM CKJIOHE.

OneHka MOJIyYEHHBIX JaHHBIX IIO3BOJSIET YTBEP)KIaTh, YTO KOJIMYECTBEHHbIE
nokaszarenu cOpoca Teria B aTtMocgepy, MPAaKTUYECKH HAEHTHYHBI y BCEX THUIIOB
00BEKTOB.

BolunicnieHHple  yCpEeIHEHHBIE  NPOCTPAHCTBEHHBIE U KOJUYECTBEHHBIE
MOKa3aTelH, MO3BOJISIOT clelaTh BBIBOJ O TOM, 4TO Ha Tteppuropuu T. Tyarmce
HanOoJIbIIIee KOJMYECTBO 0YaroB MEPMAaHEHTHOTO MPEBHIILIEHUS CpeIHEH MHOTrOJIeTHEH
TeMneparypbl cGopMHpoBaHO BOJIM3UM OOBEKTOB COLIMAJIBHOTO HazHadeHHs. Tak,
IIPEBBILIEHUE CPEIHEr0 3HAYEHMs TEMIIEpaTypbl B oyarax JIOCTHraer +22 rpaaycos
Henwscus (Cramnon «BomxHUKY).

B wMesbmieM KonuyecTBe MpenCTaBleHbl od4ard, (opMmupyemble OOBEKTaMU
MIPOMBINIIEHHOCTH, MaKCUMalbHasi TeMIepaTypa B KOTOPBIX JocTuraetr +21 rpamycos
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Henwscus (tepputopust Tyancunckoro HII3). Ha tepputopun mopckoro nopra Tyarmce
(upoxwuit moir) oOHapysxeH ouar (+19 rpaagycos Llenbcus).

MaxkcuManbHble 3HaU€HUS TEeMIEepaTrypbl B odarax (OpMHUPYEeMbIX OOBbEKTaMH
TOPTOBIIM, AHAJIOTUYHA MAaKCUMAJILHOW TeMIepaType 00bEKTOB POMBIIIICHHOCTH.

OTaenbHO CTOMT omucaTh oyard, (opmupyembie 00BEKTaMHU, HACHTU(DUKALINS
KOTOPBIX HE MPEJCTABISETCS BO3MOXKHBIM. He cMOTpsi Ha 3HAUUTENHbHOE KOJIMYECTBO
TaKUX OYaroB, UX MPOCTPAHCTBEHHAs KOH(GUTYpalLMs MMO3BOJISIET BBLACIUTH HEKOTOPbHIE
obmue vepthl. Bo-mepBbiX, o4aru pacrnoioKeHbl MPEUMYIECTBEHHO B 30HE KHJIOU
3acTpoiiku. Bo-BTOPBIX, OOJBIIMHCTBO U3 HUX PACMOJaraioTcs M0 HAIpPaBICHUIO YIIHII,
4T0 TpeOyeT AanbHEHIIero N3y4eHHs MPUIHH UX (POPMUPOBAHUSI.

BriBoabI

[lepeuncieHHble pe3yapTaThl MO3BOJISIOT YTBEPKIaTh, YTO HaUOOJbIIIEE BIUSHHUE
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OneHka METOAMYECKHUX AaCIEKTOB HCCIIEAOBAHMS IMO3BOJISIET YTBEPXKIATh, YTO
OJTHOBPEMEHHOE ITPUMEHEHHE JaHHbIX CYTHUKOBOM cheMKu Muccuit Landsat 8 u 9 s
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Jumepamypa

1. «Mb1 crtpana HenomsMepeHHas», — akaneMuk Huxonaii KacumoB pacckazan o
nepcnekTuBax pa3BuTHs reorpaguu B Poccun // Poccuiickas akagemus Hayk. 2022,
[DnexTponnsiit pecypc]. Pexum moctyma: https://new.ras.ru/activities/news/my-
strana-nedoizmerennaya-akademik-nikolay-kasimov-rasskazal-o-perspektivakh-
razvitiya-geografii-v-r/.

2. Tlepexox K yCTOHYMBOMY pa3BUTHIO: INTOOAIbHBINA, PETMOHANBHBIA M JIOKAJIbHBIN
ypoBHU. 3apyOexHbld onblT U mpodnemsl Poccumn. / H. ®. I'mazoBckuii u np.
Mockaa : OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO TOBAapHILECTBO HAYyYHBIX
n3ganniit KMK, 2002. 444 c.

3. UucrsaxoB B. U., ®unobok A. A. VYcToliuuBoe pa3BUTHE TOPOAOB A30BO-
YepHomopckoro modepexbsi Poccu B HOBBIX T'€0IKOHOMHUYECKHUX YCIIOBHUSX.
Kpacnonap: IIpocsemenue-tOr, 2008. 308 c.

4. CnoBapp reorpaduyeckux Ha3zBaHud Kpacnomapckoro kpas: B 3 1. T. 2:
OkoHomuueckas reorpadus / mox pen. M.IO. benukosa, B.B. Munenkosoii, C.A.
atunosa. Kpacuogap: Kybanckwuii roc. yu-t, 2017. 409 c.

5. ®unobok A.A, TypnyueB A.Il. Omnpenenenue TeppuUTOpUl TEPMAHEHTHOTO
TEMIIEPAaTypPHOIO 3arpsA3HEHUs 30H JKWJIOW 3acTpodku ropojga HoBopoccuiicka
O00BEKTaMU COLIMOKYJIBTYPHOM cCpenbl M XO3AHCTBEHHBIMH KOMIUIEKCaMu //
I'eononmmuTrka u 3KoreouHamMuka peruoros. 2019. T. 5 (15). Ne 3. C. 367-373.

6. Using the USGS Landsat Level-1 Data Product // Landsat Missions. 2018.
[OnexTponnbiii  pecypc]. Pexum  nmoctyma:  https://landsat.usgs.gov/using-
usgslandsat-8-product.

378



DKonocuyeckas OYeHKa MemMnepamypHoc0 pedcuMd HOPMOGLIX 20p0008 HA OCHO8e
OAHHBIX OUCMAHYUOHHO20 30HOUPOBAHUS 3eMau (Ha npumepe 2. Tyance)

2- i- Eﬁ;‘ggﬁgvl Environmental assessment of the temperature

S regime of port cities on the basis of earth
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Abstract. The study is aimed at studying the theoretical and methodological
aspects of the formation of the temperature regime of port cities. The theoretical focus
of the study necessitates the study and assessment of the environmental sustainability of
development specifics, since it largely affects the sustainable development of
development.

Carefully follow the consideration of aspects of the temperature regime of Tuapse,
because at the right level, the sustainable development of the territory is in direct
proportion to the quality of the environment.

To obtain quantitative data on the surface temperature of the study area, open
satellite imagery data in the far infrared spectrum of the Landsat-8 and Landsat-9
missions were simultaneously used.

The result of the study was the creation of a map of the temperature regime of the
city of Tuapse. The deciphering and classification of objects that form centers of
permanently elevated temperature at different times allows us to conclude that the main
centers are formed near commercial and social facilities located in the city also, on the
constructed map, foci formed by objects, the identification of which is not possible, were
found. The analysis of the spatial configuration of these foci allows us to identify some
common features. First, the outbreaks are located mainly in the residential area.
Secondly, most of them are located in the direction of the streets. This feature requires
further study of the reasons for the formation.

The methodological part of the study is aimed at developing and adapting the
author's methodology for determining areas of permanent temperature pollution in
urban areas. In accordance with the methodology, the boundaries of the study area
were determined and vectorized, the values, were extracted for each of the set of rasters
(Channel 10 - Long Wavelength Infrared, TIR1) within the boundaries of the study area.
Further, the calculation of the temperature of the Earth's surface in degrees Celsius was
carried out. Based on the data obtained, a map of the temperature regime of the city of
Tuapse was constructed, which is a raster surface that reflects the areas of excess of the
average temperature from the set of initial data.

In the study, to determine the quantitative indicators of the temperature of the
earth’s surface at different times, satellite imagery data from the landsat-8 and landsat-
9 missions were simultaneously used.

The conducted research allows us to assert that due to the use of correction
factors K1_CONSTANT_BAND 10 and K2_CONSTANT_BAND _10 in the calculations,
which are stored in the files included in each satellite image product delivery archive
and which are a text file (*_MTL.txt), for different satellite missions, does not entail the
occurrence of any or a significant error that prevents the simultaneous use of images
for calculations.
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In addition, the results of the study allow us to put forward a hypothesis about the
need to more accurately determine the boundaries of the study area. this is based on the
fact that almost half of the urbanized territory included in the study area is located in
the zone of permanently elevated temperature. This circumstance may be a consequence
of the inclusion in the boundaries of the study area, large areas of territories with a
dense vegetation cover.

Thus, further research will be aimed at developing a method for clarifying the
boundaries of exclusively urbanized territories.

Keywords: ecology, temperature regime, seaport, sustainable development, urban
planning, temperature pollution, remote sensing of the earth, geographic information
systems.
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