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ABSTRAK

Teluk Jakarta merupakan kawasan pesisir yang memiliki peran penting secara
ekologis dan ekonomi, namun menghadapi tekanan pencemaran akibat aktivitas
domestik, industri, dan urbanisasi. Evaluasi kualitas air laut umumnya dilakukan
melalui pendekatan konvensional berbasis baku mutu yang belum sepenuhnya
mampu menangkap hubungan nonlinier antarparameter lingkungan. Penelitian ini
bertujuan untuk menganalisis dan membandingkan kinerja algoritma machine
learning berbasis ensemble learning, yaitu Random Forest, LightGBM, dan
CatBoost, dalam mengklasifikasikan kualitas air Teluk Jakarta berdasarkan
KEPMEN LH No. 51 Tahun 2004.

Data yang digunakan merupakan data in-sifu tahun 2024 dari 53 stasiun
pemantauan pada dua periode pengambilan sampel, yang setelah preprocessing
menghasilkan 104 sampel lengkap dengan tiga kategori kelas: Baik, Cemar Ringan,
dan Cemar Sedang. Evaluasi model dilakukan menggunakan metrik accuracy,
precision, recall, dan Fl-score dengan pendekatan Stratified K-Fold Cross
Validation. Analisis interpretabilitas menggunakan metode SHAP untuk
mengidentifikasi parameter dominan, serta visualisasi spasial menggunakan QGIS

untuk menggambarkan distribusi geografis kualitas air.

Hasil penelitian menunjukkan bahwa CatBoost memberikan performa paling stabil
dan optimal dibandingkan model lainnya, sehingga efektif dalam mendukung

analisis kualitas air Teluk Jakarta secara akurat dan interpretatif.

Kata Kunci: Kualitas air laut, Teluk Jakarta, LightGBM, CatBoost, SHAP
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ABSTRACT

Jakarta Bay is a coastal area with significant ecological and economic importance,
vet it faces increasing pollution pressures from domestic, industrial, and urban
activities. Conventional water-quality assessment methods based on regulatory
threshold comparisons often fail to capture complex nonlinear relationships among
environmental parameters. This study aims to analyze and compare the
performance of ensemble-based machine learning algorithms Random Forest,
LightGBM, and CatBoost in classifying Jakarta Bay water quality according to
KEPMEN LH No. 51 of 2004.

The dataset consists of 2024 in-situ measurements collected from 53 monitoring
stations across two sampling periods. After preprocessing, 104 complete samples
were obtained and categorized into three classes: Good, Lightly Polluted, and
Moderately Polluted. Model performance was evaluated using accuracy, precision,
recall, and FI-score metrics with a Stratified K-Fold Cross Validation approach to
ensure stability and generalization.- SHapley Additive exPlanations (SHAP) were
applied to identify dominant contributing parameters, while spatial visualization

using QGIS illustrated the geographic distribution of water-quality classes.

The results indicate that. CatBoost achieved the most stable and optimal
performance among the evaluated models, demonstrating its effectiveness for

accurate and interpretable water-quality classification in Jakarta Bay.

Keywords: Water Quality, Jakarta Bay, LightGBM, CatBoost, SHAP
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