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ABSTRAK 

AN ARADHA NURJAYA. A. Desain Alat Pengukur Suhu dan Kelembapan 

Tanah Portable Untuk Pengawasan Lahan Pertanian (dibimbing oleh Untung 

Suwardoyo dan Wahyuddin) 

Penelitian ini merancang dan membangun alat pengukur suhu dan kelembapan 

tanah portable untuk mendukung pengawasan lahan pertanian secara real-time. 

Permasalahan yang dihadapi petani adalah kurangnya pemantauan langsung 

terhadap kondisi lingkungan, khususnya suhu dan kelembapan tanah, yang 

berpengaruh pada produktivitas tanaman. Sistem ini menggunakan mikrokontroler 

ESP32 sebagai pengendali utama, sensor DS18B20 untuk pengukuran suhu, dan 

sensor Soil Moisture FC-28 untuk pengukuran kelembapan tanah. Data hasil 

pengukuran ditampilkan melalui LCD serta dikirimkan ke platform monitoring 

berbasis web. Pengujian dilakukan sebanyak sepuluh kali dan dibandingkan dengan 

alat Soil Survey Instrument, menghasilkan rata-rata selisih suhu 0,68°C dan rata-

rata error 2,46%, yang masih dalam batas toleransi akurasi. Alat ini juga mampu 

membedakan kondisi tanah “kering” dan “lembab” secara konsisten. 

Kata Kunci: Suhu tanah, Kelembapan tanah, ESP32, DS18B20, FC-28. 
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ABSTRACK 

AN ARADHA NURJAYA. A. Design of a Portable Soil Temperature and 

Moisture Measuring Device for Agricultural Land Monitoring (Supervised by 

Untung Suwardoyo and Wahyuddin) 

This study aims to design and implement a portable device for measuring soil 

temperature and moisture to support real-time agricultural land monitoring. The 

main problem faced by farmers is the lack of direct monitoring of environmental 

conditions, particularly soil temperature and moisture, which significantly affect 

crop productivity. The developed sistem utilizes an ESP32 microcontroller as the 

main controller, a DS18B20 sensor for soil temperature measurement, and an FC-

28 soil moisture sensor for soil moisture measurement. Measurement results are 

displayed on an LCD module and transmitted in real time to a web-based 

monitoring platform. Testing was conducted ten times by comparing the 

measurement results with those from a Soil Survey Instrument. The results showed 

an average temperature deviation of 0.68°C and an average error rate of 2.46%, 

which is within the acceptable accuracy tolerance. In addition, the device can 

consistently distinguish between “dry” and “moist” soil conditions. These findings 

indicate that the designed device can serve as a practical and accurate solution for 

monitoring soil conditions in agricultural land. 

Keywords: Soil temperature, Soil moisture, ESP32, DS18B20, FC-28. 
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