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ABSTRAK 
 

Keberhasilan budidaya ikan nila sangat ditentukan oleh kualitas air karena 

berpengaruh terhadap pertumbuhan dan kesehatan ikan. Di Desa Janti, Kecamatan 

Polanharjo, Kabupaten Klaten, monitoring kualitas air masih dilakukan secara 

manual sehingga perubahan kondisi air terlambat diketahui dan berpotensi 

menurunkan produktivitas budidaya. Penelitian ini bertujuan merancang dan 

mengimplementasikan sistem monitoring dan controlling berbasis Internet of 

Things (IoT) untuk memantau kualitas air kolam budidaya ikan nila secara real-

time. Sistem juga mengendalikan pompa air secara otomatis berdasarkan nilai 

sensor untuk meningkatkan efektivitas pengelolaan kualitas air. Penelitian 

menggunakan metode prototipe dengan teknik observasi, wawancara, dan studi 

pustaka. Sistem dikembangkan menggunakan mikrokontroler ESP32 yang 

terintegrasi dengan sensor pH PH-4502C, sensor suhu DS18B20, sensor kekeruhan 

SEN-0189, dan sensor ultrasonik HC-SR04. Data sensor dikirim ke Google 

Spreadsheet dan ditampilkan melalui Telegram untuk pemantauan serta notifikasi 

kepada pengguna. Hasil pengujian menunjukkan sensor pH memiliki akurasi 

94,65% (MAPE 5,35%), sensor suhu DS18B20 99,21% (MAPE 0,79%), dan sensor 

ultrasonik 97,84% (MAPE 2,16%). Sensor kekeruhan juga mampu 

mengklasifikasikan kondisi air menjadi bersih, normal, dan kotor. Berdasarkan 

hasil implementasi dan pengujian, sistem mampu melakukan monitoring dan 

controlling kualitas air kolam secara real-time sehingga membantu pembudidaya 

menjaga kualitas air. 

 

 

Kata Kunci: Budidaya ikan nila, ESP32, Internet of Things (IoT), Metode 

prototipe, Monitoring kualitas air, Telegram. 
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ABSTRACT 
 

The success of Nile tilapia farming is highly dependent on water quality, as it 

significantly affects fish growth and health. In Janti Village, Polanharjo District, 

Klaten Regency, water quality monitoring is still carried out manually, causing 

changes in water conditions to be detected late and potentially reducing 

aquaculture productivity. This study aims to design and implement an Internet of 

Things (IoT)-based monitoring and control system for real-time monitoring of 

water quality in Nile tilapia ponds. The system also automatically controls a water 

pump based on sensor readings to improve the effectiveness of water quality 

management. This study employed the prototype method, with data collected 

through observation, interviews, and literature review. The system was developed 

using an ESP32 microcontroller integrated with a PH-4502C pH sensor, a 

DS18B20 temperature sensor, a SEN-0189 turbidity sensor, and an HC-SR04 

ultrasonic sensor. Sensor data were transmitted to Google Sheets for storage and 

displayed through the Telegram application for monitoring and user notifications. 

The testing results showed that the pH sensor achieved an accuracy of 94.65% with 

a MAPE value of 5.35%, the DS18B20 temperature sensor achieved an accuracy 

of 99.21% with a MAPE value of 0.79%, and the ultrasonic sensor achieved an 

accuracy of 97.84% with a MAPE value of 2.16%. The turbidity sensor was also 

able to classify water conditions into clean, normal, and dirty categories. Based on 

the implementation and testing results, the developed system successfully performed 

real-time water quality monitoring and control, thereby helping Nile tilapia farmers 

maintain water quality. 

 

 

Keywords: Tilapia Farming, ESP32, Internet of Things (IoT), Prototyping 

Method, Water Quality Monitoring, Telegram. 
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