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ABSTRAK

Banjir merupakan bencana hidrometeorologi yang sering terjadi di kawasan
perkotaan, termasuk Kota Denpasar, Provinsi Bali, yang mengalami urbanisasi
pesat dan keterbatasan sistem drainase. Penelitian ini bertujuan menganalisis
distribusi spasial genangan banjir serta mengevaluasi keandalan pemetaan banjir
berbasis citra Sentinel-1 Synthetic Aperture Radar (SAR) menggunakan metode
change detection approach. Penelitian diawali dengan tahapan pre-processing citra
SAR meliputi koreksi orbit, kalibrasi radiometrik, speckle filtering, dan koreksi
medan, dilanjutkan dengan pembentukan ratio image, penentuan nilai threshold,
serta estimasi kedalaman genangan menggunakan Floodwater Depth Estimation
Tool (FwDET) berbasis Digital Elevation Model (DEM). Hasil penelitian
menunjukkan bahwa metode yang diterapkan belum mampu memetakan genangan
banjir secara akurat di wilayah perkotaan Kota Denpasar. Nilai overall accuracy
sebesar 51,52% dan nilai kappa sebesar 0,040 menegaskan kegagalan metode
dalam mencapai kesesuaian yang signifikan terhadap data referensi. Keterbatasan
ini disebabkan oleh resolusi spasial citra Sentinel-1, kompleksitas kawasan
terbangun, sehingga tidak terdeteksi optimal oleh pendekatan change detection
berbasis ambang batas. Penelitian ini memberikan kontribusi berupa evaluasi
terhadap keterbatasan metode sebagai dasar pengembangan pendekatan pemetaan
banjir yang lebih andal.

Kata Kunci : change detection, Flood water Depth Estimation Tool, genangan

banjir, Sentinel-1 SAR.
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UTILIZATION OF SENTINEL-1 SAR IMAGERY USING THE CHANGE
DETECTION APPROACH FOR FLOOD INUNDATION ANALYSIS
(Case Study: Denpasar City, Bali Province)
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ABSTRACT

Flooding is a hydrometeorological disaster that frequently occurs in urban areas,

including Denpasar City, Bali Province, which is characterized by rapid
urbanization and limited drainage system capacity. This study aims to analyze the
spatial distribution of flood inundation and to evaluate the reliability of flood
mapping based on Sentinel-1 Synthetic Aperture Radar (SAR) imagery using the
change detection approach. The research began with SAR image pre-processing
stages, including orbit correction, radiometric calibration, speckle filtering, and
terrain correction, followed by ratio image generation, threshold determination,

and flood depth estimation using the Floodwater Depth Estimation Tool (FwDET)
based on a Digital Elevation Model (DEM). The results indicate that the applied
method was not able to accurately map flood inundation in the urban environment
of Denpasar City. An overall accuracy of 51.52% and a kappa coefficient of 0.040
confirm the failure of the method to achieve a significant level of agreement with
reference data. These limitations are mainly attributed to the spatial resolution of
Sentinel-1 imagery and the complexity of built-up urban areas, which hinder
optimal flood detection using a threshold-based change detection approach. This
study contributes a critical evaluation of methodological limitations, which may
serve as a foundation for developing more reliable flood mapping approaches in
future research.

Keyword : change detection, Flood water Depth Estimation Tool, flood puddle,
Sentinel-1 SAR.
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