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ABSTRAK

RAIHAN ABRAR BAIHAKI. Rancang Bangun Sistem Pemantauan Cuaca
Hiperlokal Berbasis Sensor GY-BME280 untuk Prediksi Jangka Pendek.
Dibimbing oleh LATHIFUNNISA FATHONAH.

Dinamika cuaca di Indonesia yang bersifat hiperlokal seringkali tidak
tertangkap presisi oleh sistem pemantauan makro. Penelitian ini bertujuan
merancang sistem pemantauan dan prediksi cuaca jangka pendek Dberskala
hiperlokal terintegrasi sebagai peringatan dini presipitasi. Sistem dikembangkan
menggunakan ESP32, sensor GY-BME280, dan GPS NEO-6M, dengan data yang
divisualisasikan melalui aplikasi Flutter. Server menjalankan prediksi cuaca
otomatis menggunakan algoritma empirical decision tree berdasarkan anomali
parameter iklim permukaan bumi. Validasi sensor terhadap data Open-Meteo
menunjukkan korelasi Pearson linier positif yang sangat kuat dengan tekanan
bernilai 0,9138, suhu bernilai 0,8941, dan kelembapan bernilai 0,8476. Algoritma
prediksi mencapai akurasi 93,91%, spesifisitas 95,55%, dan nilai F1 76,03%.
Pengujian membuktikan sistem beroperasi optimal pada jendela pengamatan
(lookback window) 60 menit, mencatat tingkat keberhasilan deteksi hujan 66,7%
dengan rata-rata lead time 24,5 menit sebelum presipitasi.

Kata kunci: ESP32, hiperlokal, jangka pendek, mikroklimat, peringatan dini

ABSTRACT

RAIHAN ABRAR BAIHAKI. Designing a Hyperlocal Weather Monitoring
System Based on GY-BME280 Sensor for Short-Term Predictions. Supervised by
LATHIFUNNISA FATHONAH.

Hyperlocal weather dynamics in Indonesia are often imprecisely captured by
macro-level monitoring systems. This study aims to design an integrated hyperlocal
weather monitoring and short-term prediction system as an early warning for
precipitation. The system was developed utilizing an ESP32, a GY-BME280
sensor, and a GPS NEO-6M module, with real-time data visualization via a Flutter
application. The server executes automated weather predictions using an empirical
decision tree algorithm based on surface climate parameter anomalies. Sensor
validation against Open-Meteo data demonstrated very strong positive linear
Pearson correlations with pressure on 0.9138, temperature on 0.8941, and humidity
on 0.8476. The prediction algorithm achieved 93.91% accuracy, 95.55%
specificity, and a 76.03% F1 score. Testing proved the system operates optimally
with a 60-minute lookback window, recording a 66.7% rain detection success rate
and an average lead time of 24.5 minutes prior to precipitation.

Keywords: advance warning, ESP32, hyperlocal, microclimate, short-term
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