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pasznenena Ha 10 mmamazoHoB (puc. 5). BuaHo, yTo Ha OOJBINECH YacTH TEPPUTOPUH
YroJbHOTO Kapbepa HoHrcon temneparypa noepxaoctu >33 °C, 4To HaMHOTO BBILLIE,
YeM B IPUJIETAIONINX palioHax ¢ JecoM, rae Temmneparypa <27 °C.

BeiBoabl. [IpoBeneHHOE uccienoBaHue MOATBEPAUIO BBICOKYIO 3()()EKTUBHOCTD
npuMeHeHus pasHoBpeMeHHBIX AaHHbIX Landsat 8 OLI TIRS coBmecTHO ¢ 00naunoi
wiatrdopmoii Google Earth Engine mist MOHWTOpWHTa TeMmepaTypHBIX aHOMAalHid B
pafioHax OTKPBITOH yreno0srun. B xone paboTsr 00padorano 10 CIiyTHUKOBBIX CHUM-
KOB, BKJIIouas 4 n300paskeHusl Ui yroibHOro kapbepa Kxanbxoa (2013-2014 rr.) n
6 nzobpaxenuit aist kaprepa Hourcon (2020-2021 rr.). [TonydeHHble pe3ynbTarsl Mo-
Ka3aJM, 4TO TEMIIEpaTypa IOBEPXHOCTH B IPEAEIaxX HUCCIEAYEMbIX KapbepoB U MOPO-
HBIX OTBAJIOB CHCTEMATHYECKH IMPEBbIIIATa TEMIEepaTypy NPHICTAIOMNX TePPUTOPHIA
Ha 5-8 °C, a B OTACJbHBIX 30HAX (UKCHUPOBAINCH 3HaUeHus >35 °C, 4To MO3BOJIET
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Figure 5. Surface temperature results in the Nong Son coal mine area using Landsat 8 images
in 2020 2021

UAeHTH(GUIUPOBATh UX KaK MOTEHIMAJIbHO MOKapoomnacHsle. PazpaboTaHHbli clieHa-
puii aBTOMaTH3UpOBaHHOH 0Opabotku manHbIX B GEE obecrneunBaeT BoCnpou3BoIu-
MOCTb BBIYMCJIEHHH, COKpaIlaeT BpeMsl aHajIu3a 0oJiee yeM B JiBa pa3a [0 CPAaBHEHUIO C
TPaIULHOHHBIMU METOJAMH U YCTPaHsIET OTPAHUUEHUS], CBA3aHHBIE C XpaHEHUEM 00JIb-
[IMX MACCHBOB CITyTHHUKOBBIX TaHHBIX.

IIpakTrueckass 3HaUMMOCTb MCCIIEJOBAHMS 3AKJIFOUAETCS B BO3MOXKHOCTU HCIIOJNb-
30BaHUs MOJIYYEHHBIX PE3yJbTaTOB JUIsl CO3JAHMSI CUCTEM PAHHETO IPELYNPEkKIACHUSL
U NOJJEPKKH YIPABJICHYECKUX PELICHUN B YTOJbHOM MPOMBINUIEHHOCTH BbeTHama
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U JPYyruX CTpaH C aHAJOTHYHBIMHM YCJIOBHSAMHU A00bIYM. MOHUTOPHHI TEMIIEpaTyp-
HBIX TIOJICH TIO3BOJISIET 3a0JIarOBPEMEHHO BBISBISATH 30HBI PUCKA, MHUHUMH3HPOBAThH
IKOJIOTHUECKUE U IKOHOMHUYECKHE MOTEPU OT YTOJbHBIX MOXKAPOB U IMOBBIIATH YPO-
BEHb MMPOMBINUICHHON 0e30macHoCTh. [lepcrieKTHBHBIM HalpaBICHUEM HCCIICIOBaHUH
SIBJIICTCS] MHTErpalus JanHbix Landsat ¢ uHpopmanuel Apyrux ClyTHUKOBBIX MUCCHI
(Sentinel-2, MODIS u nip.), a Takke UCIOJIb30BAHUE HA3EMHBIX U3MEPCHHI U UHJICK-
COB TIOYKAPOOIIACHOCTH ISl TIOBBIIICHUSI TOYHOCTH M KOMIUICKCHOCTH OIICHKH. Takoi
MTOJIXOJ] CO37[a€T OCHOBY IS pa3paboTKu Oosiee 2(PpPEeKTUBHBIX TEXHOJIOTHH yCTONYH-
BOTO YIPABJICHHSI YIICOOBIBAIOIIUME TEPPUTOPUSIMHE U TIPEAOTBPALICHUS TPUPOIHO-
TEXHOTEHHBIX KaTacTpod.
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Abstract
Introduction. This article presents a method for processing Landsat multi-temporal remote sensing
data on the Google Earth Engine (GEE) cloud computing platform to extract surface temperature
information in coal mine areas.
Research relevance. Subsurface fires in coal mines are a dangerous phenomenon, seriously
affecting the living environment due to the release of toxic gases, causing forest fires and surface
subsidence of infrastructure. Monitoring surface temperatures in coal mining areas provides
important information for early detection of fire hazardous areas and management decisions
to effectively respond to the risks of industrial fires. Land surface temperature can be quickly
determined from satellite thermal infrared bands.
Research objective is to focus on determining the land surface temperature using multi-temporal
Landsat remote sensing data on the GEE cloud computing platform, which can detect abnormal
temperature changes in coal mining areas.
Methods of research include collection of Landsat satellite data, pre-processing and calculation
of land surface temperature using the GEE platform.
Results. Land surface temperatures of Khanh Hoa coal mine (Thai Nguyen province, northern
Vietnam) and Nong Son coal mine (Quang Nam province, central Vietnam) have been determined
using Landsat satellite data processing sofiware on the GEE platform.
Conclusion. The GEE platform helps overcome big data storage limitations and improves the
efficiency of using free remote sensing materials. The results received in the study can provide
objective and timely information about the risks of fire hazards in open-pit coal mining areas.

Keywords: coal mining, open-pit mining method; fire; coal open pit; remote sensing; land surface
temperature; Landsat; Google Earth Egine.
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