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ABSTRAK

FAIZ RAMADHAN. Prediksi Dinamika Tinggi Muka Air Berdasarkan Rambatan
Aliran Lateral dan Data Cuaca Menggunakan Pembelajaran Mesin. Dibimbing oleh
I Putu Santikayasa dan Apip.

Lahan gambut tropis berperan penting dalam menjaga keseimbangan
hidrologi, akan tetapi dinamika tinggi muka air di dalamnya sangat kompleks
karena dipengaruhi faktor meteorologi dan rambatan aliran lateral yang tidak instan.
Penelitian ini bertujuan mengembangkan model prediksi dinamika tinggi muka air
di lahan gambut Desa Sponjen, Provinsi Jambi, menggunakan algoritma Random
Forest dengan mengintegrasikan variabel meteorologi dan rambatan aliran lateral.
Data beresolusi temporal 30 menit dari November 2023 hingga September 2024
digunakan, meliputi curah hujan, suhu udara, tekanan atmosfer, serta tinggi muka
air Sungai Kumpeh, GW1, dan GW6. Analisis dilakukan melalui korelasi rank
Spearman dan pemodelan Random Forest dengan beberapa skenario waktu tunda
(lag-time). Hasil menunjukkan tinggi muka air GW1, GW6, dan Sungai Kumpeh
berkorelasi sangat kuat (0,95-1,00), sedangkan pengaruh curah hujan baru
meningkat pada skala harian akibat efek lag-time. Model prediksi terbaik untuk
GW1 dicapai oleh Model 14 dengan skenario lag-time 12 jam (NSE = 0,990; RMSE
=0,04), yang didominasi oleh suhu dan tekanan udara. Sementara itu, model terbaik
untuk GW6 diperoleh dari Model 14 dengan skenario /ag-time 30 menit (NSE =
0,997; RMSE = 0,028), yang dikontrol oleh variabel rambatan aliran lateral. Secara
umum, suhu, tekanan udara, dan rambatan aliran lateral menjadi variabel prediktor
paling dominan. Temuan ini membuktikan bahwa integrasi variabel meteorologi
dan rambatan aliran lateral menggunakan algoritma Random Forest menghasilkan
akurasi tinggi yang berpotensi mendukung manajemen tata air serta mitigasi banjir
ekosistem gambut.

Kata kunci: lahan gambut, meteorologi, rambatan aliran lateral, random forest,
tinggi muka air
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ABSTRACT

FAIZ RAMADHAN. Predicting Groundwater Level Dynamics Based on Lateral
Flow Propagation and Weather Data Using Machine Learning. Supervised by I Putu
Santikayasa and Apip.

Tropical peatlands play an important role in maintaining hydrological
balance, however, the water table dynamics within them are highly complex
because they are influenced by meteorological factors and lateral flow propagation
which are not instant. This study aims to develop a prediction model for water table
dynamics in the peatland of Sponjen Village, Jambi Province, using the Random
Forest algorithm by integrating meteorological variables and lateral flow
propagation. Data with a 30 minute temporal resolution from November 2023 to
September 2024 were used, including rainfall, air temperature, air pressure, as well
as the water level of the Kumpeh River, GW1, and GW6. The analysis was
conducted through Spearman's rank correlation and Random Forest modeling under
several lag-time scenarios. The results show that the water levels of GW1, GW6,
and Kumpeh River are very strongly correlated (0.95-1.00), while the influence of
rainfall only increases on a daily scale due to the lag-time effect. The best prediction
model for GW1 was achieved by Model 14 with a 12-hour lag-time scenario (NSE
= 0.990; RMSE = 0.04), which was dominated by temperature and air pressure.
Meanwhile, the best model for GW6 was obtained from Model 14 with a 30-minute
lag-time scenario (NSE = 0.997; RMSE = 0.028), which was controlled by lateral
flow propagation variables. In general, temperature, air pressure, and lateral flow
propagation became the most dominant predictors. These findings prove that the
integration of meteorological variables and lateral flow propagation using the
Random Forest algorithm produces high accuracy which has the potential to support
water management and flood mitigation in peatland ecosystems..

Keywords: lateral flow propagation, meteorology, peatland, random forest, water
level
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