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ABSTRAK

Penelitian ini bertujuan untuk mengimplementasikan teknologi Internet of Things
(1oT) dalam sistem monitoring parameter fisis kualitas air pada keramba ikan di
Sungai Kahayan, Kota Palangka Raya. Sistem yang dikembangkan menggunakan
Arduino Uno sebagai pusat pengolah data dan NodeMCU ESP8266 sebagai modul
komunikasi untuk mengirimkan data melalui jaringan Wi-Fi ke platform
ThingSpeak. Parameter kualitas air yang dipantau meliputi pH, kekeruhan
(Turbidity), dan Total Dissolved Solids (TDS) menggunakan sensor pH E-201C,
sensor Turbidity SEN0189, dan sensor TDS DFRobot. Pengujian sistem dilakukan
melalui tahap karakterisasi dan kalibrasi sensor dengan lima kali pengulangan
pengukuran pada setiap variasi sampel. Hasil pengukuran sensor dibandingkan
dengan alat referensi, yaitu Water Quality Tester YG-9909 untuk parameter pH dan
TDS serta Turbidity Meter Digital TN500 untuk parameter kekeruhan. Reliabilitas
sistem dievaluasi berdasarkan nilai standar deviasi hasil pengukuran berulang untuk
mengetahui tingkat konsistensi data yang dihasilkan sensor. Hasil pengujian
menunjukkan bahwa sensor pH memiliki nilai standar deviasi sebesar 0,0071—
0,0179, sensor kekeruhan sebesar 0—2,3875 NTU, dan sensor TDS sebesar 0,0233—
0,7884 ppm pada variasi sampel yang digunakan. Nilai standar deviasi tersebut
menunjukkan bahwa hasil pengukuran sensor memiliki penyebaran yang relatif
kecil pada pengukuran berulang sehingga sistem mampu menghasilkan data yang
konsisten. Selain itu, sistem berhasil mengirimkan dan menampilkan data
parameter kualitas air secara real time pada platform ThingSpeak. Dengan
demikian, sistem monitoring berbasis 10T yang dirancang dapat digunakan untuk
pemantauan parameter kualitas air pada keramba ikan secara real time serta
memiliki reliabilitas yang baik berdasarkan konsistensi hasil pengukuran berulang.

Kata kunci: Internet of Things, monitoring kualitas air, pH, Total Dissolved Solids,
turbidity, standar deviasi, ThingSpeak.
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ABSTRACT

This study aims to implement Internet of Things (1oT) technology in a physical
parameter monitoring system for water quality in fish cages in the Kahayan River,
Palangka Raya City. The developed system uses an Arduino Uno as the main data
processing unit and a NodeMCU ESP8266 as a communication module to transmit
data via a Wi-Fi network to the ThingSpeak platform. The monitored water quality
parameters include pH, turbidity, and Total Dissolved Solids (TDS), measured
using an E-201C pH sensor, SEN0189 turbidity sensor, and DFRobot TDS sensor.
System testing was conducted through sensor characterization and calibration
stages with five measurement repetitions for each sample variation. The sensor
measurement results were compared with reference instruments, namely the Water
Quality Tester YG-9909 for pH and TDS parameters and the Digital Turbidity
Meter TN500 for turbidity measurements. System reliability was evaluated based
on the standard deviation of repeated measurements to determine the consistency
of the data generated by the sensors. The test results showed that the pH sensor
produced standard deviation values ranging from 0.0071 to 0.0179, the turbidity
sensor from 0 to 2.3875 NTU, and the TDS sensor from 0.0233 to 0.7884 ppm for
the sample variations used. These standard deviation values indicate that the sensor
measurements have relatively low data dispersion in repeated measurements,
demonstrating that the system is capable of producing consistent measurement
results. In addition, the system successfully transmitted and displayed water quality
parameter data in real time on the ThingSpeak platform. Therefore, the developed
loT-based monitoring system can be used to monitor water quality parameters in
fish cages in real time and demonstrates good reliability based on the consistency
of repeated measurement results.

Keywords: Internet of Things, water quality monitoring, pH, Total Dissolved
Solids, turbidity, standard deviation, ThingSpeak.
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