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ANALISIS POLA SURFACE URBAN HEAT ISLAND (SUHI)
MENGGUNAKAN CITRA SENTINEL-3 SLSTR MULTITEMPORAL
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Robby Bagas Setiawan (2125020)
Dosen Pembimbing I: Feny Arafah, S.T., M.T.
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ABSTRAK

Fenomena Surface Urban Heat Island (SUHT) merupakan peningkatan suhu
permukaan di wilayah perkotaan akibat dominasi permukaan terbangun dan
berkurangnya tutupan vegetasi, yang berpotensi meningkat seiring perkembangan
industri di Kabupaten Pasuruan. Penelitian ini bertujuan untuk mengidentifikasi
pola spasial dan temporal SUHI dengan menggunakan metode Urban Thermal
Field Variance Index (UTFVI). Data yang digunakan berasal dari citra satelit
Sentinel-3 SLSTR periode tahun 2023-2025 dan Sentinel-1A SLC. Tahapan
pengolahan  dilakukan  dengan  mengekstraksi  nilai Land  Surface
Temperature (LST) melalui algoritma Split-Window serta penentuan wilayah
urban melalui analisis backscatter dan coherence. Intensitas SUHI dianalisis
dengan membandingkan kondisi pagi dan malam hari pada musim hujan dan
kemarau guna memetakan tingkat kerawanan panas yang terbagi menjadi enam
tingkatan. Hasil uji akurasi menunjukkan‘ nilai Normalized Mean Absolute
Error NMAE) sebesar 11,745% pada pagi hari dan 16,285% pada malam hari,
dengan koefisien korelasi di pagi hari (R) = 0,275 yang tergolong cukup dan di
malam hari (R) sebesar 0,638 yang menunjukkan tingkat kesesuaian cukup baik
terhadap data lapangan. Hasil penelitian menunjukkan pola SUHI secara spasial
terkonsentrasi di wilayah utara yang didominasi kawasan industri dan permukiman
padat, dengan intensitas yang cenderung lebih tinggi pada malam hari. Penelitian
ini menegaskan bahwa pemanfaatan data multitemporal satelit melalui metode
UTFVI sangat efektif untuk pemetaan kerawanan suhu serta mendukung upaya
mitigasi perubahan iklim mikro di Kabupaten Pasuruan secara berkelanjutan.
Kata kunci: Land Surface Temperature; Sentinel-3 SLSTR; Surface Urban Heat
Island, Sentinel-1 SLC; ; Urban Thermal Field Variance Index (UTFVI)
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ANALYSIS OF SURFACE URBAN HEAT ISLAND (SUHI) PATTERNS
USING MULTITEMPORAL SENTINEL-3 SLSTR IMAGERY
(CASE STUDY: PASURUAN REGENCY, EAST JAVA PROVINCE)

Robby Bagas Setiawan (2125020)
Supervisor I: Feny Arafah, S.T., M.T.
Supervisor 11: Adkha Yulianandha M, S.T.,, M.T.

ABSTRACT

The Surface Urban Heat Island (SUHI) phenomenon refers to the increase in land
surface temperature in urban areas caused by the dominance of built-up surfaces
and the reduction of vegetation cover, which tends to intensify alongside industrial
development in Pasuruan Regency. This study aims to identify the spatial and
temporal patterns of SUHI using the Urban Thermal Field Variance Index (UTFVI)
method. The data utilized were derived from Sentinel-3 SLSTR satellite imagery for
the 2023-2025 period and Sentinel-14 SLC imagery. The processing stage involved
extracting Land Surface Temperature (LST) values using the Split-Window
algorithm and delineating urban areas through backscatter and coherence
analysis. SUHI intensity was analyzed by comparing morning and nighttime
conditions during the rainy and dry seasons to map heat vulnerability levels
classified into six categories. Accuracy assessment results showed a Normalized
Mean Absolute Error (NMAE) of 11.745% for morning observations and 16.285%
Jfor nighttime observations. The correlation coefficient in the morning (R) was
0.275, indicating a moderate relationship, while the nighttime correlation (R)
reached 0.638, reflecting a fairly good agreement with field measurements. Spatial
analysis revealed that SUHI patterns were concentrated in the northern region,
which is dominated by industrial zones and densely populated settlements, with
higher intensity occurring at night. This study confirms that the utilization of
multitemporal satellite data through the UTFVI method is effective for mapping
heat vulnerability and supports sustainable microclimate change mitigation efforts.

Keywords: Land Surface Temperature; Sentinel-3 SLSTR; Surface Urban Heat
Island; Sentinel-1 SLC; Urban Thermal Field Variance Index (UTFVI)
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