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ABSTRAK 

Indonesia merupakan negara dengan frekuensi sambaran petir yang tinggi 

sehingga diperlukan sistem pemantauan yang mampu merekam aktivitas petir 

secara efektif. Penelitian ini merancang sistem monitoring perhitungan sambaran 

petir berbasis mikrokontroler ESP32 dengan dukungan konektivitas LoRa. Sistem 

deteksi menggunakan rangkaian analog berbasis komponen pasif yang menangkap 

sinyal elektromagnetik sambaran petir, kemudian diubah menjadi sinyal digital oleh 

ESP32 dan dikirimkan melalui modul LoRa E220-900T22D ke unit penerima. 

Prototipe terdiri dari dua bagian, yaitu transmitter dan receiver. Transmitter 

dilengkapi rangkaian detektor petir, baterai 18650, modul TP4056, serta panel surya 

sebagai sumber daya mandiri. Receiver menggunakan ESP32, modul LoRa, dan 

LCD I2C untuk menampilkan jumlah sambaran secara real-time. Hasil pengujian 

menunjukkan sistem dapat mendeteksi perubahan sinyal dari rangkaian detektor 

dan menghitung jumlah sambaran petir yang terdeteksi. Modul LoRa mampu 

mengirimkan data secara stabil tanpa jaringan Wi-Fi pada jarak tertentu. Sistem ini 

dapat menjadi alternatif solusi monitoring sambaran petir berbasis IoT yang 

ekonomis, mandiri, dan dapat diterapkan pada area terpencil. Pengembangan 

lanjutan dapat dilakukan dengan integrasi penyimpanan data cloud dan sensor 

khusus sambaran petir untuk meningkatkan akurasi. 

 
 

Kata Kunci: Sambaran Petir, ESP32, LoRa E220-900T22D, Monitoring, 

Detektor Petir 
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ABSTRACT 

Indonesia is one of the countries with the highest lightning strike frequency, 

which necessitates an effective monitoring system to record lightning activity. This 

research presents the design of a lightning strike monitoring and counting system 

based on the ESP32 microcontroller with LoRa connectivity. The detection 

mechanism uses an analog circuit composed of passive components that captures 

electromagnetic interference generated by lightning strikes. The output signal is 

processed by ESP32 and transmitted using the LoRa E220-900T22D module to the 

receiver unit. The prototype consists of two units: a transmitter and a receiver. The 

transmitter integrates the lightning detector circuit, a 18650 battery, TP4056 

charging module, and a solar panel as an autonomous power source. The receiver 

is equipped with an ESP32, LoRa module, and I2C LCD to display real-time strike 

detection data. Testing results indicate that the system successfully detects signal 

variations caused by lightning strikes and counts their occurrences. Data 

transmission through LoRa remains stable at a certain operational distance without 

the need for a Wi-Fi network. This system demonstrates a practical and cost-

efficient IoT-based solution for monitoring lightning strikes, suitable for remote 

field deployments. Further development can be carried out by integrating cloud 

data storage and dedicated lightning detection sensors to improve accuracy. 

 

Keywords: Lightning Strike, ESP32, LoRa E220-900T22D, Monitoring, 

Lightning Detector. 
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