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ABSTRAK 

 

ANALISIS PERUBAHAN GARIS PANTAI DI PANTAI WATU ULO 

KABUPATEN JEMBER DENGAN CITRA SATELIT LANDSAT 8 

 

 

Muhammad Roikhan Salim 

21035010129 

Mahasiswa S1 Jurusan Teknik Sipil 

Fakultas Teknik dan Sains Universitas Pembangunan Nasional ”Veteran” Jawa 

Timur 

 

Perubahan garis pantai merupakan indikator penting dinamika wilayah pesisir, 

khususnya di pesisir selatan Kabupaten Jember yang menjadi kawasan wisata 

sekaligus permukiman nelayan. Penelitian ini bertujuan memetakan dan 

menganalisis perubahan garis pantai di Pantai Watu Ulo selama periode 2016–2025 

menggunakan citra satelit Landsat 8. Garis pantai diekstraksi menggunakan 

algoritma NDWI (Normalized Difference Water Index) berbasis kombinasi Band 3 

(Green) dan Band 5 (Near Infrared), kemudian dipetakan pada 20 transek dan 

dihitung pergeserannya dengan metode Euclidean Distance menggunakan 

perangkat lunak ArcGIS. Hasil analisis menunjukkan bahwa perubahan garis pantai 

di Pantai Watu Ulo didominasi oleh abrasi, terjadi pada 14 dari 20 transek, dengan 

abrasi terbesar pada Transek 3 (-27,04 m) dan terkecil pada Transek 8 (-1,70 m). 

Akresi terjadi pada 6 transek, dengan nilai terbesar pada Transek 11 (+18,51 m) dan 

terkecil pada Transek 14 (+0,76 m). Zona abrasi terkonsentrasi di segmen barat 

(Transek 1–8) dan timur (Transek 17–20), sementara zona akresi terpusat di segmen 

tengah (Transek 9, 11–14, dan 16) yang dipengaruhi keberadaan formasi batuan 

keras sebagai pemecah gelombang alami. Metode NDWI berbasis citra Landsat 8 

terbukti efektif untuk mengekstraksi dan memantau perubahan garis pantai secara 

multitemporal dan konsisten. Hasil penelitian ini diharapkan menjadi acuan bagi 

mitigasi abrasi, pengelolaan kawasan pesisir secara berkelanjutan, serta 

pengambilan keputusan pembangunan di wilayah pesisir Pantai Watu Ulo. 

 

Kata Kunci: Perubahan Garis Pantai, Pantai Watu Ulo, Landsat 8, NDWI, 

Euclidean Distance, ArcGIS. 
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ABSTRACT 

MAPPING OF SHORELINE CHANGES AT WATU ULO BEACH, 

JEMBER REGENCY, USING LANDSAT 8 SATELLITE IMAGERY 

 

 

Muhammad Roikhan Salim 

21035010129 

Undergraduate Student of Civil Engineering 

Departmen Faculty of Engineering and Science National Development 

University ”Veteran” East Java 

 

Shoreline change is a crucial indicator of coastal dynamics, particularly along the 

southern coast of Jember Regency, which serves as both a tourism area and a 

fishing settlement. This study aims to map and analyze shoreline changes at Watu 

Ulo Beach during the 2016–2025 period using Landsat 8 satellite imagery. 

Shorelines were extracted using the Normalized Difference Water Index (NDWI) 

algorithm—based on a combination of Band 3 (Green) and Band 5 (Near-

Infrared)—mapped across 20 transects, and analyzed for displacement via the 

Euclidean Distance method using ArcGIS software. The analysis reveals that 

shoreline changes at Watu Ulo Beach are dominated by abrasion, occurring at 14 

of the 20 transects; the most significant abrasion was observed at Transect 3 (-

27.04 m) and the least at Transect 8 (-1.70 m). Accretion occurred at 6 transects, 

with the highest value at Transect 11 (+18.51 m) and the lowest at Transect 14 

(+0.76 m). Abrasion zones were concentrated in the western (Transects 1–8) and 

eastern (Transects 17–20) segments, whereas accretion zones were centered in the 

middle segment (Transects 9, 11–14, and 16), influenced by the presence of hard 

rock formations acting as natural breakwaters. The Landsat 8-based NDWI method 

proved effective for the consistent, multi-temporal extraction and monitoring of 

shoreline changes. These findings are expected to serve as a reference for abrasion 

mitigation, sustainable coastal zone management, and development decision-

making in the Watu Ulo Beach coastal area. 

Keywords: Shoreline Change, Watu Ulo Beach, Landsat 8, NDWI, Euclidean 

Distance, ArcGIS. 
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