HALAMAN MOTTO

"Those who cannot remember the past are condemned to repeat it."

— George Santayana

“We don't read and write poetry because it's cute. we read and write poetry because
we are members of the human race. and the human race is filled with passion.
Medicine, law, business, engineering, these are all noble pursuits, and necessary to
sustain life. but poetry, beauty, romance, love, these are what we stay alive for”.

— John Keating, Dead Poets Society

"Misere et grandeur de ce monde : il ne propose pas de vérités, mais des objets
d'amour." —Albert Camus

"Tujuan pendidikan itu untuk mempertajam kecerdasan, memperkukuh kemauan
serta memperhalus perasaan."— Tan Malaka

“Rasa penasaran itu bisa melukaimu, tapi kalau tidak seperti itu maka aku tak pantas
menjadi ilmuwan, lagi pula menjadi ilmuwan adalah hal yang paling romantis”

— Kurisu Makise-

“Mengingat sesuatu yang tidak bisa dilakukan orang lain adalah hal yang
menyakitkan. Kamu tidak dapat berbicara dengan siapa pun tentang hal itu. Tidak
ada yang akan mengerti Kamu. Kamu akan sendirian.” — Rintaro Okabe
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ABSTRAK

Prediksi curah hujan jangka pendek skala lokal di wilayah Desa Jerukagung,
Klirong, Kebumen memiliki kompleksitas tinggi akibat sifat atmosfer yang non-
linear dan fluktuatif. Penelitian ini membandingkan performa algoritma machine
learning (XGBoost) dan deep learning (LSTM) menggunakan pendekatan 7wo-
Stage Modeling yang memadukan pre-training data reanalisis ERAS5 dan satelit
dengan fine-tuning data observasi stasiun Automatic Weather Station (AWS)
berbasis IoT. Evaluasi dari satellite-based precipitation products (SPPs)
menunjukkan GSMaP memiliki tingkat kesalahan volume paling minimal terhadap
observasi AWS dengan nilai MAE 0,525 mm/jam dan RMSE 1,5 mm/jam,
sehingga dipilih sebagai substitusi prediktor curah hujan. Pada pengujian
pemodelan lokal, arsitektur LSTM Fine-Tuned terbukti sebagai model paling
optimal dan presisi, mendominasi klasifikasi kejadian hujan (F1-Score: 0,618;
ROC-AUC: 0,867) serta menghasilkan deviasi eror regresi volume paling minimal
(MAE: 1,530 mm/jam; RMSE: 3,186 mm/jam). Sementara itu, XGBoost Fine-
Tuned cenderung lebih selektif dengan Precision tertinggi (0,695), namun
sensitivitas deteksinya menurun (Recall 0,452). Keunggulan LSTM mengonfirmasi
bahwa mekanisme gerbang memori sekuensial waktu lebih adaptif dalam
menangkap kontinuitas temporal presipitasi lokal dibandingkan tree-boosting.

Kata Kunci: Prediksi Curah Hujan, LSTM, XGBoost, ERAS, SSPs.
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ABSTRACT

Short-term, local-scale rainfall forecasting in the Jerukagung Village area,
Klirong, Kebumen, is highly complex due to the nonlinear and fluctuating nature
of the atmosphere. This study compares the performance of a machine learning
algorithm (XGBoost) and a deep learning algorithm (LSTM) using a Two-Stage
Modeling approach that combines pre-training with ERAS5 reanalysis and satellite
data with fine-tuning using IloT-based Automatic Weather Station (AWS)
observation data. An evaluation of satellite-based precipitation products (SPPs)
showed that GSMaP had the lowest volume error relative to AWS observations,
with an MAE of 0.525 mm/hour and an RMSE of 1.5 mm/hour, therefore, it was
selected as the substitute precipitation predictor. In local modeling tests, the Fine-
Tuned LSTM architecture proved to be the most optimal and precise model,
dominating rainfall event classification (FI1-Score: 0.618; ROC-AUC: 0.867) and
producing the smallest volume regression error (MAE: 1.530 mm/hour; RMSE:
3.186 mm/hour). Meanwhile, the fine-tuned XGBoost model tended to be more
selective with the highest precision (0.695), but its detection sensitivity was lower
(recall 0.452). The superiority of LSTM confirms that the sequential temporal
memory gate mechanism is more adaptive in capturing the temporal continuity of
local precipitation compared to tree-boosting.

Keyword: Rainfall forecasting, LSTM, XGBoost, ERAS, SSPs.
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