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Abstract

The data of atmospheric vertical profile are very important for weather forecast, aviation safety, and mil-
itary activities. In order to obtain detailed atmospheric state (temperature, humidity, pressure) sounding data,
the observation method often used in the past mostly used sounding balloons to mount the radiosonde pro-
duced by Vaisala Company in Finland. The radiosonde is for one-time use and can cause waste pollution. The
import cost also considers high. In recent years, unmanned aerial vehicle (UAV) technology has become more
and more mature, and many researches have been applied to atmospheric observation and air pollution, but
there is still a gap in reaching the goal of routine operations. This study introduces a self-developed low-level
atmospheric UAV sounding system that cooperates with the Central Weather Administration. The whole sys-
tem includes a quadrotor drone, an atmospheric sensor unit (Aeromount), and a ground station for data trans-
mission. This system is IP65 and can operate in rainy days. The maximum wind speed for allowing operation
is 13.9 m/s. The maximum flight altitude reaches 3,000 meters. Through the ground flight control software,
mission path planning, uploading flight parameters, automatic take-off and automatic return, and real-time
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transmission of flight data can be done without human intervention. Aeromount integrates sensors such as
temperature, humidity, and air pressure, PM, ; and motion. The motion sensing data can be used to retrieve the
wind speed and wind direction on the vertical profile. An inter-comparison experiment was carried to evaluate
the feasibility and reliability of this system during the Yilan heavy rainfall observation experiment in 2020.
The uncertainty of various parameters was quantitatively described and the direction of future improvement
were addressed. In addition, we also provide three observation cases as examples (e.g., severe rainfall, PM, s
air pollution, and land-sea breeze) to demonstrate the application potential of this system. Overall, the new
generation of lower atmosphere UAV sounding system has world-leading technology and shows the potential
to implement as routine operation.

Keywords: Unmanned Aerial Vehicle (UAV), atmospheric observation technology, sounding, atmospheric
Sensors
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