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A N AL ISIS  PEN GAR U H KEK AS AR AN  L AH A N MULT I -S U MBE R 

C IT RA SAT ELI T TE RH A D AP S I MUL ASI  TS U N A MI :  ST U DI  K AS US 

D I PESI SI R PA N DEG LA NG   

Alvianto Raihanputra 

_________________________________________________________________________ 

ABSTRAK 

Indonesia merupakan negara rawan tsunami, termasuk wilayah pesisir Pandeglang yang 

terletak dekat zona megathrust. Salah satu tantangan dalam mitigasi tsunami adalah 

keterbatasan data elevasi resolusi tinggi untuk memodelkan genangan secara akurat. 

Penelitian ini bertujuan menganalisis pengaruh variasi kekasaran lahan dari multi-sumber 

citra satelit terhadap hasil simulasi tsunami. Data yang digunakan meliputi citra Landsat 5 

TM, Landsat 8 OLI, dan Sentinel-2, yang diklasifikasikan menggunakan metode Object-

Based Image Analysis (OBIA) dan algoritma Random Forest untuk menghasilkan peta 

tutupan lahan dan nilai koefisien kekasaran (Manning’s ). Nilai tersebut dimasukkan ke 

dalam perangkat lunak COMCOT untuk mensimulasikan penyebaran tsunami. Hasil 

menunjukkan bahwa Landsat 8 menghasilkan jarak genangan terjauh yaitu 1,868 km, 

disusul oleh Landsat 5 (1,660 km), dan Sentinel-2 (1,547 km). Perbedaan ini dipengaruhi 

oleh resolusi dan detail klasifikasi masing-masing citra. Kesimpulan dari penelitian ini 

adalah bahwa sumber citra satelit dan kualitas informasi kekasaran lahan berpengaruh 

signifikan terhadap hasil pemodelan genangan tsunami, sehingga pemilihan data yang tepat 

sangat penting dalam perencanaan mitigasi bencana. 

Kata kunci: tsunami, kekasaran lahan, citra satelit, COMCOT, Pandeglang 
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ANALYSIS OF THE EFFECT OF MULTI-SOURCE SATELLITE IMAGE LAND 

ROUGHNESS ON TSUNAMI SIMULATION: A CASE STUDY IN THE PANDEGLANG 

COASTAL AREA 

Alvianto Raihanputra 

_________________________________________________________________________ 

ABSTRACT 

Indonesia is highly vulnerable to tsunamis, including the coastal region of Pandeglang, 

which is located near a megathrust zone. One major challenge in tsunami mitigation is the 

limited availability of high-resolution elevation data for accurate inundation modeling. 

This study aims to analyze the impact of land surface roughness derived from multi-source 

satellite imagery on tsunami simulation results. The satellite data used include Landsat 5 

TM, Landsat 8 OLI, and Sentinel-2, which were classified using Object-Based Image 

Analysis (OBIA) and the Random Forest algorithm to generate land cover maps and assign 

Manning’s roughness coefficients. These values were then input into the COMCOT tsunami 

simulation software. The results show that Landsat 8 produced the longest inundation 

distance (1.868 km), followed by Landsat 5 (1.660 km), and Sentinel-2 (1.547 km). These 

differences were influenced by the spatial resolution and classification detail of each 

image. The study concludes that the choice of satellite data and the accuracy of land 

roughness mapping significantly affect tsunami inundation modeling, emphasizing the 

importance of appropriate data selection in disaster mitigation planning. 

Keywords: tsunami, land roughness, satellite imagery, COMCOT, Pandeglang 
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