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Analysis of Urban Thermal Environment in Seoul based on RF-MARS Model
Jongchul Jeong*-Juhyeong Son**

89 2 A7= 2014~20249 Landsat 8/9 43} AE-AEF EXQE 25 &8slo] A4 A9 TA] G
e AAGHCoR BAMSITE NDVI, NDBI, Ul, LSTS 0|83t RF 7|8t 85 Axl, 1.2 2¥(Hotspot) H&-S
18.7~21.55% W9elA ®EotRoH FHET7E 7P XA, A7ISS IR AwollA HA DA 70% oldel
Hotspot 2 & E7E|0] FoHo] FeaFltt 47|15 thio= 3 MARS #AoA= LST, NDBL NDVIZ} 8 891
oz yepgon], E35| LST7F 22CE 238 4| Hotspot BHEME0] F23] ALt E54H HlE HA
(RF+SHAP)OAl= 60% ol F2ollA 71927t §43] S7Fke A7 ﬂOJEIO*ﬂ, NDVIE 0.15 oJstellA FHoF
do] St A}. EXTEE X0l A7 A Ho] B4 28.2CE 7ME £ 92 18.6CE 7FF Rot =
AW FAst g3t FRACE ofdt ik BERTH AT 54 g50] 934 /HY S HFYS HojF
o, T Agohe AZ-ARI &, 71-AREA AR Ze 1eE B8 9 &8l aTErt

FA10] : Landsat, =A| E3H3, MARS, HHEHAE

ABSTRACT : This study analyzes the spatiotemporal characteristics of the urban thermal environment

oh

across Seoul from 2014 to 2024 using Landsat 8/9 imagery combined with building and detailed
land-cover datasets. Random Forest classification based on NDVI, NDBI, Ul, and LST revealed that the
proportion of high-temperature hotspots varied between 18.7% and 21.55%, with Dongdaemun-gu
exhibiting the highest hotspot ratio. Among its subregions, Jegi-dong showed severe thermal
vulnerability, where more than 70% of pixels were classified as hotspots in certain years. MARS analysis
for Jegi-dong identified LST, NDBI, and NDVI as the most influential predictors, and the probability of
hotspot occurrence increased sharply when LST exceeded 22°C. The RF+SHAP analysis further indicated
a critical threshold where impervious surface ratios above 60% significantly accelerated hotspot
contributions, while NDVI values below 0.15 intensified vulnerability. Land-cover based temperature
comparison showed the highest mean LST in built-up areas (28.2°C) and the lowest in water bodies
(18.6°C), demonstrating the distinct cooling effects of vegetation and waterfront spaces. These findings
highlight the importance of reducing impervious surfaces and expanding urban green infrastructure as
key strategies for mitigating thermal risk. Future research should incorporate seasonal and diurnal
datasets, integrate meteorological and socio-economic variables, and leverage high-resolution and
UAV-borne thermal imagery for improved precision.
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5 2018. 5. 9. 11:10:08 1% 4,5 6 Imager), TIRS(Thermal
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