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ABSTRAK 

Perkembangan kawasan perkotaan yang ditandai dengan meningkatnya 

pembangunan dapat menyebabkan perubahan kerapatan bangunan dan 

memengaruhi kondisi suhu permukaan tanah. Penelitian ini bertujuan untuk 

mengetahui perubahan kerapatan bangunan dan suhu permukaan tanah serta 

menganalisis pengaruh perubahan kerapatan bangunan terhadap suhu permukaan 

tanah di Kota Malang pada tahun 2019, 2021, 2023, dan 2026. Penelitian 

menggunakan citra Sentinel-2 untuk menganalisis kerapatan bangunan berdasarkan 

Normalized Difference Built-up Index (NDBI) dan citra Landsat 8 untuk 

memperoleh Land Surface Temperature (LST). Pengolahan dilakukan melalui 

analisis multitemporal, klasifikasi, validasi lapangan, serta analisis regresi dan 

korelasi antara NDBI dan LST. Hasil penelitian menunjukkan bahwa perubahan 

kerapatan bangunan di Kota Malang bersifat fluktuatif, dengan kelas bangunan 

rapat mengalami peningkatan luas dari 4.805,36 ha pada tahun 2019 menjadi 

4.879,52 ha pada tahun 2026. Hasil validasi menunjukkan overall accuracy sebesar 

90% dan kappa accuracy sebesar 86%, sedangkan hasil uji LST memperoleh 

NMAE sebesar 3,40% dan RMSE sebesar 1,53°C. Analisis regresi menunjukkan 

hubungan positif antara NDBI dan LST dengan nilai koefisien determinasi (R²) 

sebesar 66% pada 2019, 45% pada 2021, 59% pada 2023, dan 48% pada 2026. Hasil 

tersebut menunjukkan bahwa peningkatan kerapatan bangunan cenderung diikuti 

oleh peningkatan suhu permukaan tanah, meskipun perubahan suhu juga 

dipengaruhi oleh faktor lain di luar model penelitian. 

Kata Kunci : Kerapatan Bangunan, NDBI, Land Surface Temperature, Kota 

Malang 
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ABSTRACT 

The development of urban areas, characterized by increasing construction 

activities, can lead to changes in building density and affect land surface 

temperature conditions. This study aims to determine changes in building density 

and land surface temperature and to analyze the effect of changes in building 

density on land surface temperature in Malang City in 2019, 2021, 2023, and 2026. 

The study used Sentinel-2 imagery to analyze building density based on the 

Normalized Difference Built-up Index (NDBI) and Landsat 8 imagery to obtain 

Land Surface Temperature (LST). The data processing involved multitemporal 

analysis, classification, field validation, as well as linear regression and correlation 

analyses between NDBI and LST. The results showed that changes in building 

density in Malang City were fluctuating, with the dense building class increasing in 

area from 4,805.36 ha in 2019 to 4,879.52 ha in 2026. The validation results showed 

an overall accuracy of 90% and a kappa accuracy of 86%, while the LST validation 

resulted in an NMAE of 3.40% and an RMSE of 1.53°C. The regression analysis 

indicated a positive relationship between NDBI and LST, with coefficients of 

determination (R²) of 66% in 2019, 45% in 2021, 59% in 2023, and 48% in 2026. 

These results indicate that an increase in building density tends to be followed by 

an increase in land surface temperature, although temperature variations are also 

influenced by other factors beyond the variables included in the research model. 

 

Keywords : Building Density, NDBI, Land Surface Temperature, Malang City. 
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