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INTEGRATING MULTISENSOR SATELLITE DATA TO ANALYZE
URBAN HEAT ISLAND AND VEGETATION DYNAMICS IN BALI
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Department Of Geological Engineering Faculty Of Engineering Hasanuddin University Jalan Poros Malino Km. 6 Figure 1: Daytime land surface temperature (LST) during the wet season Figure 7. NDVI during the dry season, with higher values across many land

(degrees Celsius). Warmer values are concentrated in southern Bali. areas, especially in the central to eastern zones.
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Introduction

SUHI (*C)

Rapid urbanization in Bali alters the surface energy balance and intensifies urban heat island effects. Because the island has a
monsoonal climate, daytime versus nighttime and dry versus wet season responses differ, so a multisensor approach is required.
This study maps daytime and nighttime land surface temperature, quantifies seasonal SUHI across Bali, evaluates the cooling role
of vegetation using NDVI, and draws practical implications for urban climate mitigation.
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Figure 2: Daytime LST during the dry season (degrees Celsius), showing
cooler pockets that follow the central mountain range.

Figure 8: Relationship between NDVI and SUHI; the shallow slope indicates

. ot > < < _ a weak direct association for the six month sample.
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tropospherl.c NO2. . . . Eg?;)ay Zg‘.;?ijl 23'_633; 22'_3115 266'_564_55 256?21993 297;?{}1108 and NDVI in Bali Figure 3: Nighttime LST during the wet season, with southern Bali remaining Figure 9: Surface urban heat island (SUHI) during the wet season, expressed
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e Study area covers the whole island of Bali with focus on the LST vs Rainfall -0.564 62 conalations among
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and night time lights. COﬂClUSlOn Figure 4: Nighttime LST during the dry season; the south to north contrast Figure 10: SUHI during the dry season, showing a weaker urban to non-
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 Preprocessing includes reprojection, per sensor QA, grid e Fusing MODIS, Landsat 8, and Sentinel 2 effectively
alignment, and a shared valid pixel domain. captures seasonal UHI and vegetation dynamics in Bali. )
mixed pixels. season, peaking in the southern urban core. |
* Seasonal composites for dry season May to July 2024 and e NDVI shows a more consistent cooling effect at night, while g
wet season December 2024 to February 2025. the direct NDVI to SUHI relation is not strong in the limited a
e SUHI defined as urban LST minus non-urban LST, with sample. ,
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e Seasonal pattern: SUHI weak in dry season, strong in wet framework. ‘ ‘ months.
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e Day versus night: Nighttime contrast larger than daytime. urban morphology classes for stronger attribution.

e Drivers: Humidity and clouds slow nocturnal cooling; NDVI
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