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ABSTRAK

Kualitas perairan pesisir dapat mengalami perubahan akibat aktivitas manusia,
termasuk kegiatan industri dan pembuangan limbah. Kondisi tersebut perlu
dipantau untuk mengetahui perubahan kualitas perairan secara spasial dan
temporal. Penelitian ini bertujuan untuk mengetahui persebaran Total Suspended
Solid (TSS), Dissolved Oxygen (DO), dan salinitas di pesisir Kabupaten Lamongan
menggunakan citra Sentinel-2A, mengetahui tingkat akurasi hasil estimasi citra
terhadap data lapangan, serta menentukan kondisi kualitas perairan berdasarkan
Indeks Pencemaran. Pengolahan dilakukan menggunakan citra Sentinel-2A tahun
2024, 2025, dan 2026 melalui tahapan resampling, pemisahan daratan dan perairan
menggunakan Modified Normalized Difference Water Index (MNDWI), serta
penerapan algoritma untuk estimasi TSS, DO, dan salinitas. Hasil estimasi tahun
2026 kemudian diuji menggunakan Normalized Mean Absolute Error (NMAE) dan
koefisien determinasi (R?). Hasil pengolahan menunjukkan bahwa persebaran TSS
pada tahun 2024-2026 secara umum didominasi nilai 0—100 mg/L, namun terjadi
peningkatan pada beberapa wilayah pesisir pada tahun 2025. Nilai DO berada pada
kisaran 2,93-5,21 mg/L, sedangkan salinitas berkisar sekitar 26—35 PSU. Hasil uji
akurasi tahun 2026 menunjukkan nilai NMAE dan R? untuk TSS sebesar 15,77%
dan 0,621, DO sebesar 9,05% dan 0,576, serta salinitas sebesar 5,34% dan 0,599.
Seluruh nilai NMAE berada di bawah 30% dan R? lebih dari 0,5 sehingga hasil
estimasi citra menunjukkan akurasi yang baik. Berdasarkan Indeks Pencemaran,
kondisi perairan secara umum masih memenuhi baku mutu, meskipun pada
beberapa lokasi tahun 2025 ditemukan indikasi pencemaran ringan akibat
peningkatan TSS dan penurunan DO.

Kata Kunci : Dissolved Oxygen, Indeks Pencemaran, kualitas perairan, salinitas,
Sentinel-2A, Total Suspended Solid.



Mapping of Coastal Water Quality Affected by Coastal Waste Using Sentinel-2A
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ABSTRACT

Coastal water quality can change due to human activities, including industrial
activities and waste disposal. Such conditions need to be monitored to identify
spatial and temporal changes in water quality. This study aims to determine the
distribution of Total Suspended Solids (TSS), Dissolved Oxygen (DO), and salinity
in the coastal area of Lamongan Regency using Sentinel-2A imagery, assess the
accuracy of satellite-based estimations against field data, and determine water
quality conditions based on the Pollution Index. The analysis used Sentinel-24
imagery from 2024, 2025, and 2026 through resampling, land and water separation
using the Modified Normalized Difference Water Index (MNDWI), and the
application of algorithms to estimate TSS, DO, and salinity. The 2026 estimation
results were evaluated using the Normalized Mean Absolute Error (NMAE) and
coefficient of determination (R?). The results showed that TSS distribution during
2024-2026 was generally dominated by values of 0—100 mg/L, although an
increase was observed in several coastal areas in 2025. DO values ranged from
2.93 to 5.21 mg/L, while salinity ranged from approximately 26 to 35 PSU. The
2026 accuracy assessment resulted in NMAE and R? values of 15.77% and 0.621
for TSS, 9.05% and 0.576 for DO, and 5.34% and 0.599 for salinity, respectively.
All NMAE values were below 30% and R? values were above 0.5, indicating good
accuracy of the satellite-based estimations. Based on the Pollution Index, the
overall water quality condition still met the applicable water quality standards,
although several locations in 2025 showed indications of slight pollution associated
with increased TSS and decreased DO.

Keywords : Dissolved Oxygen, Pollution Index, water quality, salinity, Sentinel-24,
Total Suspended Solids.
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