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Innovation &
Investment

Zhongkai University Researchers
develop UAV-mounted water quality
sampling and multi-parameter
monitoring system

17 July 2023
By Darryl Jory, Ph.D.

Study published in Water presents a potential alternative
to traditional water-quality sampling methods

Researchers at Zhongkai University have developed and tested a UAV-mounted water quality sampling
and multi-parameter monitoring system. They have demonstrated that the system could meet the
requirements of water quality sampling and monitoring processes, having superior mobility and safety
and a lower cost of operation than existing water quality monitoring methods.

Those are the conclusions of a study (https://doi.org/10.3390/w15112129) from Zhongkai University
of Agriculture and Engineering (Guangzhou, China) published in the June 2023 issue of Water.

Monitoring and analyzing water quality parameters for water resources can provide an important
scienti�c basis and decision support for water resource management, environmental protection, water
pollution prevention and aquaculture operations. By regularly monitoring water quality parameters,
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abnormal conditions can be promptly detected and corresponding measures can be implemented.

The system developed consists of a multi-rotor UAV, water sampling and multi-parameter detection
device and path-planning algorithm. The water sampling device includes a rotating drum, a direct
current (DC) reduction motor, a water suction hose, a high-pressure isolation pump, sampling bottles
and a microcontroller.

(https://events.seafoodfromscotland.org/)

The system is equipped with �ve sampling bottles, each capable of holding 300 mL of samples, which
facilities the collection process of multiple samples in a single �ight, and reduces the time required for
sample collection. The multi-parameter detection device consisted of sensors for potential of hydrogen

A recent Zhongkai University-developed UAV-mounted water quality sampling and multi-parameter
monitoring system can be used to obtain real-time data to support timely management decisions.
Photo by David Perez, via Wikimedia Commons.
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(pH), turbidity, total dissolved solids (TDS) and a microcontroller.

The �ight path of the UAV was optimized using algorithms developed for obstacle avoidance and to
improve sampling e�ciency. The UAV’s payload capacity is 10 kg, and it has a maximum �ight time of
18 minutes when fully loaded. The system performs both manual and automatic control of the UAV to
reach sampling locations, activates the water sampling device upon reaching the target location and
entering hover mode, and collects samples and monitors parameters of the target water area. The
measured data are wirelessly transmitted to the upper computer for further analysis.

Field experiments were conducted at an aquaculture �sh farm, and the device achieved real-time
monitoring of three water quality parameters (pH, TDS, turbidity) at depths of 1 and 2 meters. A rapid
analysis of three parameters (ammonia nitrogen, nitrite and dissolved oxygen) was performed in the
laboratory on the collected water samples and validated the feasibility of this study.

UAVs have �exible and highly maneuverable �ight platforms and offer greater �exibility and
maneuverability compared to unmanned boats; this allows them to monitoring water bodies while
avoiding interference from water currents, rocks and other obstacles. UAV technology can also be
combined with remote sensing techniques, such as thermal infrared sensors and multispectral sensors
to obtain water-related data.

Rise of the machines: Aquaculture’s
robotic revolution

Technological advances are revolutionizing aquaculture. From airborne
inspection tools to underwater drones, innovative robotics and
automation technology are unveiling a brave new world of futuristic
farming.
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Remote sensing techniques primarily focus on speci�c water quality parameters such as water surface
temperature, chlorophyll concentration, turbidity and others. However, for certain pollutants or trace
elements, it may not be possible to directly obtain accurate concentration values through remote
sensing data.

By equipping UAVs with water quality sampling and monitoring devices, real-time on-site measurement
of water quality parameters can be achieved. And for parameters that cannot be directly measured,
water samples can be collected and further analyzed in the laboratory to better understand the spatial
distribution and variations in water quality parameters.

“Future research efforts will focus on optimizing the water quality sampling and multi-parameter
monitoring system, including accelerating sampling speed, increasing the number of collection bottles,
and deploying more water quality parameter detection probes,” the study authors wrote.

Read the full study. (https://doi.org/10.3390/w15112129)
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