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INTISARI

Budidaya ikan nila (Oreochromis niloticus) sangat dipengaruhi oleh kualitas
air, meliputi suhu, pH, kekeruhan, dan ketinggian air. Kondisi air yang tidak terpantau
dapat menimbulkan stres, menghambat pertumbuhan, hingga menyebabkan kematian
ikan. Untuk itu, penelitian ini merancang sistem pemantauan dan pengendalian kualitas
air berbasis ESP32 yang terintegrasi dengan aplikasi mobile guna memberikan
peringatan otomatis dan real-time.

Sistem menggunakan sensor suhu DS18B20, sensor pH 4502C, sensor
kekeruhan, serta sensor ultrasonik HY-SRF05. Data sensor dikirim melalui protokol
MQTT menuju server Node.js dan ditampilkan pada aplikasi React Native. Aplikasi
ini dilengkapi pengaturan ambang batas dan notifikasi otomatis melalui Firebase Cloud
Messaging (FCM), sehingga pengguna dapat memantau kondisi air sekaligus
mengendalikan pompa air secara otomatis berdasarkan parameter sensor.

Hasil implementasi menunjukkan sistem mampu memantau parameter air
secara real-time dengan akurasi memadai serta komunikasi data yang stabil. Sistem ini
mendukung pemantauan langsung maupun jarak jauh, sehingga efektif dan efisien
untuk budidaya ikan nila. Pengembangan lebih lanjut disarankan dengan penambahan
sensor oksigen terlarut serta peningkatan fitur aplikasi.

Kata Kunci: ESP32, Ikan Nila, Sensor Suhu, Sensor pH, Sensor Kekeruhan, Sensor
Ultrasonik, MQTT, React Native, Firebase Cloud Messaging.
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ABSTRACT

Tilapia (Oreochromis niloticus) farming is highly dependent on water quality,
including temperature, pH, turbidity, and water level. Unmonitored water conditions
can cause stress, hinder growth, and even lead to fish mortality. Therefore, this study
designs a water quality monitoring and control system based on the ESP32
microcontroller integrated with a mobile application to provide automatic and real-time
alerts.

The system employs the DS18B20 temperature sensor, 4502C pH sensor,
turbidity sensor, and HY-SRFO5 ultrasonic sensor. Sensor data are transmitted via the
MQTT protocol to a Node.js server and displayed in a React Native mobile application.
The application is equipped with threshold configuration and automatic notification
features using Firebase Cloud Messaging (FCM), enabling users to monitor water
conditions and control water pumps automatically based on sensor parameters.

The implementation results show that the system can monitor water parameters
in real time with sufficient accuracy and stable data communication. The system
supports both local and remote monitoring, making it effective and efficient for tilapia
aquaculture. Future development is suggested by adding a dissolved oxygen sensor and
enhancing application features.

Keywords: ESP32, Tilapia, Temperature Sensor, pH Sensor, Turbidity Sensor,
Ultrasonic Sensor, MQTT, React Native, Firebase Cloud Messaging.
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