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ABSTRAK 
ABSTRAK 

 

Penelitian  in menganaliis pngaruh Pembangunan Jalan Tol Pandaan - 

Malang terhadap dinamika aktivitas social - ekonomi berbasis citra Night -

Time light (NTL). Sebuha pendekatan yang masih jarang diterapkan secara 

komperhensif dalam evaluasi infrastruktur di Indonesia. Penelitian  ini 

mengintegrasikan analisis deret waktu NTL (2013-2023), statistik zona, 

korelasi jarak terhadap gerbang tol, Local Indicator of Spatial Association 

(LISA), serta model prediksi Random Forest untuk tahun 2030 dan 2040. 

Hasil menunjukkan peningkatan signifikan nilai SUM dan MEAN NTL pada 

desa-desa dengan aksesibilitas tinggi, seperti Sawojajar, Banjararum, 

Madyopuro, Pandaan, dan Mergosono. Analisis LISA mengonfirmasi 

perluasan klaster High - High (HH) di sepanjang koridor tol, yang terus 

meningkat pada prediksi tahun 2030 dan 2040. Random Forest 

menghasilkan performa prediksi baik dengan nilai MSE rendah dan pola 

spasial yang konsisten. Penelitian  ini berkontribusi pada pengembangan 

metode berbasis data untuk evaluasi dampak infrastruktur, serta memberikan 

dasar bagi perencanaan wilayah berbasis bukti. 

 

Kata Kunci : Machine learning ; Night-Time Light (NTL); Random Forest; 

LISA; Infrastruktur Jalan Tol.  
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CHANGES IN SOCIO-ECONOMIC ACTIVITIES 

AROUND THE PANDAAN TOLL ROAD MALANG 

USING A DYNAMIC MODEL 
 

 

ABSTRACT 
 

ABSTRACT 

 

This Study analyzes the influence of the construction of the Pandaan - 

Malang Toll Road on dynamics of socio - economic activities based on the 

image of Night -Time light (NTL), an approach that is still rarely applied 

comprehensively in infrastructure evalyation in Indonesia. This study 

integrates NTL time series analysis (2013-2023), zone statistics, distance 

correlation to toll gates, Local Indicator of Spatial Association (LISA), and 

Random Forest prediction models for 203 and 2040. The results showed a 

significant increase in the value of SUM and MEAN NTL in villages with 

high accessibility, such as Sawojajar, Banjararum, Madyopuro, Pandaan, 

and Mergosono. LISA's analysis confirms the expansion of the High - High 

(HH) cluster along the toll corridor, which continues to increase in the 

predictions of 2030 and 2040. Random Forest produces good predictive 

performance with low MSE values and consistent spatial patterns. This 

research contributes to the development of data-driven methods for 

infrastructure impact evaluation, as well as providing a basis for evidence-

based regional planning. 

 

Keywords: Machine learning ; Night-Time Light (NTL); Random Forest; 

LISA; Toll Road Infrastructure 
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