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SOROTAN

KEYZHA MUTIARA AHDIAT. Perbandingan Performa Model Random Forest
Berdasarkan Metode Optimasi Hyperparameter pada Prediksi Curah Hujan di DKI
Jakarta. Dibimbing oleh FARIT MOCHAMAD AFENDI dan ANWAR
FITRIANTO.

1.

2.

Menganalisis optimasi hyperparameter pada model Random Forest untuk data
curah hujan harian di DKI Jakarta.
Penelitian ini menggunakan metode optimasi Genetic Algorithm, Bayesian
Optimization, dan Random Search.

. Bayesian Optimization menghasilkan error terendah berdasarkan RMSE dan

MAE dengan waktu komputasi sekitar 8 jam.
Genetic Algorithm menunjukkan konvergensi RMSE yang lebih cepat dan waktu
komputasi yang lebih singkat.

. Pemilihan hyperparameter memengaruhi kinerja model Random Forest.

HIGHLIGHTS

KEYZHA MUTIARA AHDIAT. Comparison of Random Forest Model Performance
Using Different Hyperparameter Optimization Methods for Rainfall Prediction in
DKI Jakarta. Supervised by FARIT MOCHAMAD AFENDI and ANWAR
FITRIANTO.

1.

2.

Analyzing hyperparameter optimization of Random Forest for daily rainfall data
in DKI Jakarta.

Applying Genetic Algorithm, Bayesian Optimization, and Random Search for
optimization.

. Bayesian Optimization achieves the lowest error based on RMSE and MAE with

around 8 hours of computation.

. Genetic Algorithm shows faster RMSE convergence and shorter computation

time.

. Hyperparameter selection affects the performance of the Random Forest model.
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Random Forest Optimization Comparison for Rainfall
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KEY TAKEAWAY: Although Bayesian Optimization achieves the lowest training errar, it requires very long computation time.
Genetic Algorithm offers the best balance of accuracy, fast convergence, efficiency (~18x faster than BO), and better generalization for daily rainfall prediction in DKI Jakarta.

Random Forest Optimization Comparison for Rainfall



ABSTRAK

KEYZHA MUTIARA AHDIAT. Perbandingan Performa Model Random
Forest Berdasarkan Metode Optimasi Hyperparameter pada Prediksi Curah Hujan
di DKI Jakarta. Dibimbing oleh FARIT MOCHAMAD AFENDI dan ANWAR
FITRIANTO.

Curah hujan merupakan unsur iklim yang berdampak signifikan terhadap
berbagai aspek kehidupan, seperti pertanian, transportasi, serta mitigasi bencana.
Polanya yang fluktuatif menyebabkan prediksi curah hujan sulit dilakukan secara
akurat, terutama di wilayah tropis. Random Forest merupakan salah satu metode
yang dapat digunakan karena mampu menangani pola nonlinear dan mengurangi
risiko overfitting. Namun, kinerjanya dipengaruhi oleh pemilihan hyperparameter,
sehingga diperlukan optimasi untuk memperoleh kombinasi yang optimal.
Penelitian ini bertujuan membandingkan Random Forest yang dioptimasi
menggunakan Random Search (RS), Bayesian Optimization (BO), dan Genetic
Algorithm (GA) untuk memprediksi curah hujan di DKI Jakarta. Penelitian
menggunakan 3288 data observasi curah hujan dan peubah meteorologi dengan
evaluasi berdasarkan Root Mean Squared Error (RMSE) dan Mean Absolute Error
(MAE). Hasil menunjukkan BO menghasilkan error terendah dengan RMSE 6,373
dan MAE 3,597 dengan waktu komputasi 8 jam 40 menit. RS menghasilkan RMSE
6,450 dan MAE 3,805 dalam 27 menit, sedangkan GA menghasilkan RMSE 6,456
dan MAE 3,813 dalam 29 menit. Berdasarkan hasil, Genetic Algorithm dipilih
sebagai metode optimasi terbaik karena mencapai kondisi konvergen lebih cepat
pada tahap awal pencarian dan membutuhkan waktu komputasi sekitar 18 kali lebih
cepat dibandingkan BO, dengan selisih RMSE hanya 1,3%. Hasil ini menunjukkan
bahwa GA mampu memperoleh solusi optimal lebih efisien.

Kata kunci: Bayesian Optimization, Curah Hujan, Genetic Algorithm, Random
Forest, Random Search



ABSTRACT

KEYZHA MUTIARA AHDIAT. Comparison of Random Forest Model
Performance Using Different Hyperparameter Optimization Methods for Rainfall
Prediction in DKI Jakarta. Supervised by FARIT MOCHAMAD AFENDI and
ANWAR FITRIANTO.

Rainfall is a climatic element that affects aspects of life, including
agriculture, transportation, and disaster mitigation. Its fluctuating pattern makes
rainfall prediction difficult, particularly in tropical regions. Random Forest is
suitable because it can handle nonlinear patterns and reduce the risk of overfitting.
However, its performance is influenced by hyperparameter selection, requiring
optimization to obtain best combination. This study aims to compare Random
Forest optimized using Random Search (RS), Bayesian Optimization (BO), and
Genetic Algorithm (GA) for rainfall prediction in DKI Jakarta. This study used
3288 observations of rainfall and meteorological variables, evaluated using Root
Mean Squared Error (RMSE) and Mean Absolute Error (MAE). BO achieved the
lowest errors, with an RMSE of 6,373 and an MAE of 3,597, but required 8 hours
and 40 minutes. RS achieved an RMSE of 6,450 and an MAE of 3,805 in 27 minutes,
while GA achieved an RMSE of 6,456 and an MAE of 3,813 in 29 minutes. GA was
selected as the best optimization method because it reached a converged condition
earlier during the initial search and required approximately 18 times less
computational time than BO, with only a 1,3% difference in RMSE. These results
indicate that GA can obtain solutions efficiently.

Keywords: Bayesian Optimization, Genetic Algorithm, Rainfall, Random Forest,
Random Search.
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