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INTISARI 

 

Pertumbuhan ekonomi dan urbanisasi yang pesat di Kota Surabaya telah 
meningkatkan volume lalu lintas secara signifikan sehingga mempercepat 

penurunan kondisi perkerasan jalan, khususnya pada ruas jalan arteri yang 
melayani arus distribusi logistik dan kendaraan berat. Penelitian ini bertujuan untuk 

mengklasifikasikan tingkat kerusakan jalan menggunakan metode Surface Distress 
Index (SDI), menganalisis hubungan spasial antara tingkat kerusakan dengan 
faktor penyebabnya, serta memetakan sebaran kerusakan jalan sebagai dasar 

perencanaan pemeliharaan yang efektif dan berkelanjutan. Penelitian 
menggunakan pendekatan kuantitatif dengan integrasi metode SDI berbasis 
standar Bina Marga (2011) dan model Geographically Weighted Regression (GWR) 

sebagai instrumen analisis spasial. Objek penelitian mencakup 35 segmen jalan 
pada tiga ruas arteri Kota Surabaya, yaitu Jalan Margomulyo, Jalan Tanjungsari, 

dan Jalan H.R. Muhammad. Data sekunder meliputi nilai SDI dari Dinas PU Bina 
Marga, data lalu lintas harian rata-rata (LHR), persentase kendaraan berat, dan 
curah hujan. Hasil penelitian menunjukkan bahwa tidak satu pun segmen berada 

dalam kondisi baik; Jalan H.R. Muhammad mencatat rata-rata SDI tertinggi 
sebesar 159 (rusak berat), sementara Jalan Margomulyo dan Tanjungsari masing-

masing 117,28 dan 108,54 (rusak ringan). Model GWR meningkatkan akurasi 
prediksi sebesar 8,44% dibandingkan OLS global (R² meningkat dari 0,262 
menjadi 0,346), dengan persentase kendaraan berat terbukti menjadi faktor 

dominan di seluruh 35 segmen. Temuan ini menegaskan perlunya pendekatan 
pemeliharaan jalan berbasis spasial yang mempertimbangkan heterogenitas lokal 
antar segmen. 

Kata Kunci: Surface Distress Index (SDI); Geographically Weighted Regression 

(GWR); Kerusakan Jalan; Analisis Spasial; Kota Surabaya 
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ABSTRACT 

 

Rapid economic growth and urbanization in Surabaya City have significantly 
increased traffic volume, thus accelerating the decline in road pavement conditions, 
especially on arterial roads serving logistics distribution and heavy vehicles. This 
study aims to classify the level of road damage using the Surface Distress Index 
(SDI) method, analyze the spatial relationship between the level of damage and 
its causal factors, and map the distribution of road damage as a basis for effective 
and sustainable maintenance planning. This study uses a quantitative approach 
with the integration of the SDI method based on the Bina Marga standard (2011) 
and the Geographically Weighted Regression (GWR) model as a spatial analysis 
instrument. The research objects include 35 road sections on three arterial roads 
in Surabaya City, namely Margomulyo Road, Tanjungsari Road, and H.R. 
Muhammad Road. Secondary data include SDI values from the Bina Marga Public 
Works Agency, average daily traffic (LHR) data, the percentage of heavy vehicles, 
and rainfall. The results show that none of the road sections are in good condition; 
H.R. Muhammad recorded the highest average SDI of 159 (severe damage), while 
Margomulyo and Tanjungsari roads had 117.28 and 108.54 (light damage), 
respectively. The GWR model improved prediction accuracy by 8.44% compared 
to global OLS (R² increased from 0.262 to 0.346), with the percentage of heavy 
vehicles proving to be the dominant factor across all 35 segments. These findings 
underscore the need for a spatially based road maintenance approach that 
considers local heterogeneity between segments. 

Keywords: Surface Distress Index (SDI); Geographically Weighted Regression 
(GWR); Road Deterioration; Spatial Analysis; Surabaya City
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