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ABSTRAK

Program Sarjana Informatika Universitas Nasional
Program Studi Informatika

Skripsi, 10 Desember 2025

Banjir merupakan bencana hidrometeorologi yang berdampak signifikan terhadap
wilayah perkotaan, terutama pada kawasan dengan urbanisasi cepat dan perubahan
penutup lahan. Penelitian ini bertujuan membandingkan kinerja Artificial Neural
Network (ANN) dan Random Forest (RF) untuk klasifikasi kejadian banjir (banjir vs
non-banjir), sekaligus merancang mekanisme audit trail berbasis blockchain agar hasil
prediksi dapat ditelusuri dan diverifikasi. Dataset disusun dari ekstraksi variabel
geospasial-hidrometeorologi melalui Google Earth Engine (GEE) pada wilayah
Jabodetabek dan Bandung Raya, dengan total 4.000 observasi seimbang (2.000 banjir
dan 2.000 non-banjir); Variabel yang digunakan mencakup curah hujan
rata-rata/maksimum, temperatur, NDVIL, elevasi, slope, kelas penutup lahan, serta

atribut spasial-administratif (kabupaten, provinsi, lintang, bujur).

Proses penelitian meliputi pra-pemrosesan (pembersihan data, encoding variabel
kategorikal, standardisasi fitur numerik), pelatihan model ANN dan RF, serta evaluasi
pada final test set menggunakan accuracy, precision, recall, F1-score, dan ROC-AUC.
Hasil eksperimen menunjukkan bahwa Random Forest memberikan performa yang
lebih tinggi dibanding ANN, terutama dalam menekan kesalahan false negative pada
kelas banjir. Selain itu, implementasi blockchain pada jaringan lokal Ganache (EVM)
menunjukkan bahwa ringkasan prediksi dapat dicatat melalui smart contract dan
menghasilkan jejak transaksi (tx hash) serta event log yang mendukung auditabilitas.
Penelitian ini menyimpulkan bahwa RF lebih sesuai untuk klasifikasi banjir pada
dataset tabular yang digunakan, sementara integrasi blockchain layak digunakan

sebagai lapisan kepercayaan untuk meningkatkan keterlacakan keluaran model.
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Kata kunci: prediksi banjir, Artificial Neural Network, Random Forest,

Google Earth Engine, blockchain, Ganache, audit trail.

ABSTRACT

Undergraduate Program in Informatics, Universitas Nasional
Informatics Study Program

Thesis, 10 December 2025

Flooding is a major hydrometeorological hazard in urban areas, amplified by
rapid land-use change and increasing extreme rainfall events. This study compares
the performance of Artificial Neural Network (ANN) and Random Forest (RF) for
binary flood classification (flood vs non-flood) and proposes a blockchain-based
audit trail to improve traceability and verifiability of model outputs. The dataset was
constructed from Google Earth Engine (GEE) extractions covering Greater Jakarta
(Jabodetabek) and Bandung Metropolitan Area, consisting of 4,000 balanced
observations (2,000 floed and 2,000 non-flood). Features include
average/maximum rainfall, temperature, NDVTI, elevation, slope, land cover class,

and spatial-administrative attributes (district/province, latitude, longitude).

The pipeline includes data cleaning, categorical encoding, numerical feature
standardization, model training for ANN and RF, and evaluation on a held-out test
set using accuracy, precision, recall, F1-score, and ROC-AUC. Experimental results
indicate that Random Forest consistently outperforms ANN, particularly by
reducing false negatives for the flood class—an important requirement for early
warning contexts. In addition, blockchain integration using a local Ganache (EVM)
network demonstrates that prediction summaries can be recorded via a smart

contract, producing transaction hashes and event logs that support auditing and
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integrity checks. The study concludes that RF is more suitable for the evaluated
tabular flood dataset, while blockchain-based logging is feasible as a trust layer to

enhance accountability of prediction outcomes.

Keywords: flood prediction, Artificial Neural Network, Random Forest, Google
Earth Engine, blockchain, Ganache, audit trail.
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