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ABSTRAK 

 

 

Tanah longsor merupakan salah satu bencana alam yang kerap terjadi di 

daerah dataran tinggi, terutama akibat perubahan kemiringan dan tingkat 

kelembapan tanah. Penelitian ini bertujuan untuk merancang dan 

mengembangkan sistem peringatan dini tanah bergerak berbasis Internet of 

Things (IoT) menggunakan sensor gyroscope dan sensor hygrometer yang 

dikendalikan oleh mikrokontroler ESP32. Sistem ini mampu membaca data 

kemiringan dan kelembapan tanah secara real-time dan mengirimkan peringatan 

berupa notifikasi melalui aplikasi Telegram serta aktivasi buzzer sebagai alarm 

lokal. Metode penelitian meliputi perancangan perangkat keras, pemrograman 

menggunakan Arduino IDE, dan pengujian di Desa Kayuares, Kecamatan 

Pagentan, Kabupaten Banjarnegara. Hasil pengujian menunjukkan bahwa sistem 

dapat mendeteksi perubahan sudut kemiringan dan tingkat kelembapan secara 

otomatis, serta memberikan peringatan sesuai kategori status: aman, siaga, 

waspada, dan awas. Seluruh notifikasi berhasil dikirim secara cepat ke Telegram, 

dan buzzer aktif sesuai tingkat bahaya. Kesimpulannya, sistem ini terbukti efektif 

dalam memberikan informasi dini kepada masyarakat terhadap potensi tanah 

longsor, sehingga dapat meningkatkan kewaspadaan dan meminimalisir risiko 

korban jiwa. 

 

Kata Kunci: tanah longsor, peringatan dini, Internet of Things, sensor 

gyroscope, sensor hygrometer, ESP32. 
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ABSTRACT 

Landslides are natural disasters that frequently occur in highland areas, 

primarily caused by changes in slope and soil moisture levels. This study aims to 

design and develop an early warning system for soil movement based on the 

Internet of Things (IoT), utilizing a gyroscope sensor and a soil moisture sensor 

controlled by an ESP32 microcontroller. The system is capable of reading soil 

inclination and moisture data in real-time, and sending alerts through Telegram 

notifications as well as activating a buzzer for local alarms. The research method 

includes hardware design, programming with Arduino IDE, and field testing in 

Kayuares Village, Pagentan District, Banjarnegara Regency. The test results 

show that the system can automatically detect changes in slope and moisture 

levels, and issue alerts categorized into safe, alert, warning, and danger levels. 

All notifications were successfully delivered via Telegram, and the buzzer 

responded accurately according to the hazard level. In conclusion, this system is 

proven to be effective in providing early information to the community regarding 

landslide potential, thereby enhancing preparedness and reducing the risk of 

casualties. 

Keywords: landslide, early warning, Internet of Things, gyroscope sensor, 

soil moisture sensor, ESP32. 
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