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ABSTRAK

Tio Firnanda. Pemodelan Groundwater Level (GWL) Lahan Gambut
Menggunakan Metode Random Forest Regression. Dibimbing oleh Prof. Dr. Muh.
Taufik, S.Si., M.Si.

Lahan gambut tropis Indonesia menyimpan cadangan karbon masif dan
berfungsi sebagai regulator air alami, namun degradasi akibat drainase berlebihan
dan kebakaran berulang mengancam kestabilan Groundwater Level (GWL) yang
menjadi kunci integritas ekosistemnya. Penelitian ini bertujuan mengembangkan
dan mengevaluasi model Random Forest Regression untuk memprediksi fluktuasi
GWL harian berdasarkan parameter meteorologi pada tiga tipe lahan gambut di
Kalimantan Tengah, yaitu lahan terbakar berulang (DB), hutan berkanal (DF), dan
hutan alami (UF) periode 2005-2015. Pemodelan dilakukan dengan menguji 15
skenario kombinasi variabel prediktor yang mengintegrasikan radiasi netto, suhu
udara, Vapor Pressure Deficit, curah hujan harian, dan Lag curah hujan berdasarkan
analisis Cross Correlation Function. Model terbaik (M15) mencapai nilai R? 0,61—
0,67 dan Nash-Sutcliffe Efficiency 0,44—0,60 pada fase pengujian, dengan VPD dan
radiasi netto sebagai prediktor paling dominan. Lahan terdegradasi merespons
curah hujan lebih cepat (lag -1) dibandingkan hutan alami (lag -2). Hasil ini
membuktikan bahwa pendekatan machine learning berbasis data meteorologi dapat
menjadi alternatif pemantauan GWL yang efisien untuk mendukung mitigasi
kebakaran gambut.

Kata kunci: cross correlation function, lahan gambut, machine learning, muka air
tanah, random forest
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ABSTRACT

Tio Firnanda. Modeling of Groundwater Level (GWL) In the Peatland Using the
Random Forest Regression. Supervised by Prof. Dr. Muh. Taufik, S.Si., M.Si.

Indonesian tropical peatlands store massive carbon reserves and act as
natural water regulators, but degradation from excessive drainage and repeated
burning has threatened the stability of Groundwater Level (GWL), which is critical
for maintaining ecosystem integrity. This study aimed to develop and evaluate a
Random Forest Regression model to predict daily GWL fluctuations based on
meteorological parameters across three peatland types in Central Kalimantan,
namely repeatedly burned forest (DB), drained forest (DF), and undrained forest
(UF) over the period 2005-2015. Fifteen predictor combination scenarios were
tested, incorporating net radiation, air temperature, Vapor Pressure Deficit, daily
precipitation, and lagged precipitation derived from Cross-Correlation Function
analysis. The best-performing model (M15) achieved R? values of 0,61-0,67 and
Nash-Sutcliffe Efficiency of 0,44—0,60 during the testing phase, with VPD and net
radiation identified as the most dominant predictors. Degraded lands responded to
rainfall faster (one-day lag) compared to natural forest (up to two-day lag). These
findings suggest that a meteorological data-driven machine learning approach can
serve as an efficient alternative for GWL monitoring to support peatland fire
mitigation efforts.

Keywords: cross-correlation function, groundwater level, machine learning,
peatland, random forest
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