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ABSTRAK

Kondisi perairan seperti sungai, saluran irigasi, dan kolam memerlukan data
kedalaman serta suhu air sebagai informasi pendukung dalam kegiatan survei dan
perencanaan infrastruktur sumber daya air. Namun, proses pengambilan data secara
manual sering kali kurang efektif, terutama pada area perairan yang sulit dijangkau.
Untuk mengatasi permasalahan tersebut, dirancang dan dibangun sistem
monitoring kedalaman dan suhu air menggunakan kapal remote control berbasis
ESP32 dengan komunikasi LoRa. Data hasil pengukuran dikirim secara real-time
menggunakan modul LoRa E220-900T22D. Berdasarkan hasil pengujian, sistem
mampu mengukur kedalaman air pada rentang 107 — 499 cm dan suhu air pada
rentang 24,94 — 29.3°C, dengan jangkauan komunikasi LoRa hingga 400 m serta
jangkauan remote control sejauh 64 m. Pengujian pada kondisi air jernih dan air
keruh menunjukkan bahwa perbedaan hasil pengukuran relatif kecil, dengan rata-
rata akurasi sensor JSN-SR04T sebesar 86,45% pada air jernih dan 82,95% pada air
keruh, serta sensor DS18B20 sebesar 98,57% pada air jernih dan 97,87% pada air
keruh. Secara keseluruhan, sistem mampu melakukan monitoring kondisi perairan
dengan baik dan dapat menjadi alternatif pengambilan data yang lebih efektif

dibandingkan metode konvensional.

Kata kunci: monitoring perairan, kedalaman air, suhu air, ESP32, LoRa



ABSTRACT

Water bodies such as rivers, irrigation channels, and ponds require water depth and
temperature data to support survey activities and water resources infrastructure
planning. However, manual data collection is often inefficient, particularly in areas
that are difficult to access. To address this issue, a water depth and temperature
monitoring system using an ESP32-based remote control boat with LoRa
communication was designed and developed. Measurement data were transmitted
in real-time using the LoRa E220-900T22D module. The test results showed that
the system was capable of measuring water depths ranging from 107 to 499 cm and
water temperatures ranging from 24.94 to 29.31°C, with an effective LoRa
communication range of up to 400 m and a remote control operating range of 64 m.
Testing under both clear and turbid water conditions showed only minor differences
in measurement results, with the JSN-SR04T sensor achieving an average accuracy
of 86,45% in clear water and 82.95% in turbid water, while the DS18B20 sensor
achieved an average accuracy of 98.57% in clear water and 97.87% in turbid water.
Overall, the proposed system was able to monitor water conditions effectively and
can serve as a more effective alternative to conventional water data collection

methods.

Keywords: water monitoring, water depth, water temperature, ESP32, LoRa
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