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ABSTRAK

DESAIN SISTEM MONITORING KETINGGIAN AIR
SUNGAI MENGGUNAKAN MULTINODE SENSOR
ULTRASONIK BERBASIS 10T

Kevin Nadiian Pratama, NIM: 2212048
Dosen Pembimbing I: Prof. Dr. Eng. Aryuanto Soetedjo, ST., MT.
Dosen Pembimbing II: Dr. Michael Ardita, ST., MT.

Penelitian ini membahas rancangan sistem pemantauan
ketinggian air sungai menggunakan arsitektur multi-node terintegrasi
berbasis Internet of Things. Masalah utama pada sistem pemantauan
konvensional adalah ketergantungan pada petugas lapangan dan
keterbatasan cakupan area, sementara sistem berbasis teknologi digital
terdahulu  umumnya menggunakan node tunggal yang kurang
representatif untuk aliran sungai yang panjang. Sistem yang diusulkan
terdiri dari lima node sensor menggunakan mikrokontroler TTGO LoRa-
32 dan Cosmic LoRa Aurora yang terhubung ke node master melalui
jaringan komunikasi nirkabel LoRa. Sensor ultrasonik HC-SR04
digunakan pada setiap node untuk mengukur ketinggian permukaan air
secara real-time, di mana data hasil pengukuran selanjutnya diunggah ke
platform ThingSpeak untuk keperluan visualisasi dan pemantauan jarak
jauh. Sistem ini juga dilengkapi dengan fitur peringatan dini otomatis
melalui Telegram Bot yang akan mengirimkan notifikasi peringatan
secara langsung kepada pengguna apabila ketinggian air terdeteksi berada
pada kondisi kritis. Hasil pengujian menggunakan prototipe menunjukkan
tingkat akurasi rata-rata sensor ultrasonik mencapai 99,806%. Transmisi
data ke platform ThingSpeak berjalan sukses dengan rata-rata tunda
waktu sebesar 5,4 detik, sementara pengiriman notifikasi peringatan dini
Telegram memiliki rata-rata tunda waktu sebesar 2,292 detik. Secara
keseluruhan, sistem multi-node ini dapat berfungsi dalam memantau
fluktuasi air sungai secara real-time serta layak diimplementasikan
sebagai solusi mitigasi bencana banjir skala luas.

Kata kunci: Internet of Things, multi-node sensor, LoRa, sistem
pemantauan ketinggian air sungai, sistem peringatan dini



ABSTRACT

DESIGN OF A RIVER WATER LEVEL MONITORING SYSTEM
USING I0T-BASED MULTINODE ULTRASONIC SENSORS

Kevin Nadiian Pratama, Student ID: 2212048
Supervisor I: Prof. Dr. Eng. Aryuanto Soetedjo, ST., MT.
Supervisor II: Dr. Michael Ardita, ST., MT.

This study presents the design of a river water level monitoring
system based on an integrated multi-node Internet of Things architecture.
The primary limitation of conventional monitoring systems lies in their
dependence on field personnel and restricted area coverage, while prior
digital technology-based approaches have predominantly employed
single-node configurations that are insufficiently representative for
extended river systems. The proposed system comprises five sensor nodes
utilizing TTGO LoRa-32 and Cosmic LoRa Aurora microcontrollers,
connected to a master node via a LoRa wireless communication network.
An HC-SR04 ultrasonic sensor is deployed at each node to measure water
surface levels in real-time, with measurement data subsequently uploaded
to the ThingSpeak platform for visualization and remote monitoring
purposes. The system is further equipped with an automated early
warning feature via Telegram Bot, which delivers instant alert
notifications to users upon detection of critical water level conditions.
Experimental results using a prototype demonstrate that the ultrasonic
sensors achieved an average accuracy of 99,806%. Data transmission to
ThingSpeak was completed successfully with an average upload delay of
5,4 seconds, while Telegram early warning notifications were delivered
with an average delay of 2,292 seconds. Overall, this multi-node system
is capable of monitoring river water level fluctuations in real-time and is
feasible for implementation as a large-scale flood disaster mitigation
solution.

Keywords: Internet of Things, multi-node sensor, LoRa, river water level
monitoring system, early warning system
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