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ABSTRAK

Analisis Tumpahan Minyak di Laut Menggunakan Pemodelan
Random Forest Berbasis Data Sentinel-1 SAR

Yudi Amril

Tumpahan minyak di lautberdampak serius terhadap ekosistem pesisir, perikanan, dan keselamatan
pelayaran. Penginderaan jauh Synthetic Aperture Radar (SAR) efektif digunakan untuk pemantauan
karena tidak terpengaruh awan dan cahaya. Penelitian ini bertujuan mengembangkan metode
klasifikasi tumpahan minyak menggunakan citra Sentinel-1 Single Polarization (VV) dengan
mengintegrasikan fitur statistik lokal dan algoritma Random Forest (200 pohon keputusan). Fitur
yang diekstraksi meliputi nilai backscatter VV, Local Mean, dan Local Standard Deviation (jendela
5x5 piksel). Model dilatih menggunakan 400.000 sampel kelas minyak dan non-minyak serta
dievaluasi melalui confusion matrix, precision, recall, F1-score, dan overall accuracy. Hasil
menunjukkan integrasi fitur statistik lokal meningkatkan akurasi dari 84,0% menjadi 91,52%. Nilai
precision mencapai 0,93 (non-minyak) dan 0,90 (minyak), sedangkan recall masing-masing sebesar
0,89 dan 0,94. Model mengidentifikasi luasan tumpahan minyak sebesar 196,94 km? (1.969.436
piksel). Meskipun masih terdapat kecenderungan over-estimation, metode ini terbukti efektif
meningkatkan akurasi klasifikasi dan berpotensi diterapkan untuk pemantauan pencemaran laut
secara otomatis dan cepat.

Kata kunci: Local Mean, Local Standard Deviation, Random Forest, Sentinel-1 SAR, Tumpahan
minyak laut

Marine Oil Spill Analysis Using Random Forest Modeling Based on Sentinel-1 SAR
Data

Yudi Amril

Marine oil spills pose severe threats to coastal ecosystems, fisheries, and maritime safety. Synthetic
Aperture Radar (SAR) remote sensing is widely used for monitoring due to its all-weather and day-
and-night capability. This study aims to develop an oil spill classification method using Sentinel-1
Single Polarization (VV) imagery by integrating local statistical features with the Random Forest
algorithm (200 decision trees). Extracted features included VV backscatter, Local Mean, and Local
Standard Deviationusing a 5 X5 pixel window. The model was trained on 400,000 samples across
oil and non-oil classes and evaluated using a confusion matrix, precision, recall, F1-score, and
overall accuracy. Results demonstrate that integrating local statistical features enhanced
classification accuracy from 84.0% to 91.52%. Precision reached 0.93 for non-oil and 0.90 for oil,
while recall reached 0.89 and 0.94, respectively. The model identified an estimated oil spill area of
196.94 km? (1,969,436 pixels). Despite a slight over-estimation tendency, this approach effectively
improves classification performance and offers strong potential for rapid, automated operational
monitoring.

Keywords: Marine oil spill, Sentinel-1 SAR, Random Forest, Local Mean, Local Standard Deviation.



