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Abstract: This study is to demonstrate whether the accurate and high spatio-temporal resolution thermody-
namic profiles of the lower atmospheric boundary layer (ABL) over the urbanized areas could be obtained
by small unmanned aircraft system (sUAS). Twenty flights in total were conducted in Shanghai during
winter (in December 2018) and spring (in March 2019) months, and 19 profiles (surface—200 m) of tem-
perature and relative humidity were collected. Measurements from automatic weather station (AWS) and
radiosonde at the same site were used to evaluate these profiles. The results showed that surface tempera-
ture and relative humidity observed by sUAS are close to those from AWS, with the mean differences of —0.5°C,
4. 9% for winter flights and 0. 9°C, —5. 9% for spring flights. The general features of temperature and
relative humidity profiles obtained by sUAS are consistent with those from radiosonde, such as tempera-
ture inversion near the ground and so on. These findings indicate that sSUAS is capable of revealing detailed

structures and variations of the lower ABL over the urbanized areas.
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Fig. 1 (a) Vertically taking off and landing fixed-wing

UAS deployed and sensor placement configurations;

(b) picture of sensors used in this study
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Table 1 Specifications of temperature and humidity sensors
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Table 2 Summary of sUAS flights performed at Baoshan Station
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Fig.4 Temperature (a) and relative humidity (b) observed by sUAS (red dots)

at Baoshan Station during 11—14 December 2018

(Temperature and relative humidity data from AWS are minutely, measurements of sUAS here

represent the lowest 3 m mean values of the profiles obtained during the ascending portions of flights)
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precipitation (d) observed by sUAS (red dots) at Baoshan Station during 25—28 March 2019

(Temperature and relative humidity measurements from AWS are minutely,

visibility and rainfall measurements are hourly, measurements of sUAS here represent

the lowest 3 m mean values of the profiles obtained during the ascending portions of flights)
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Fig. 6 Differences of (a) temperature and (b) relative humidity measured by sUAS and radiosonde

(The numbers in the legend indicate the time performing sUAS flights, for instance,

“121307” means 07:00 BT 13 December 2018, and “032507” means 07:00 BT 25 March 2019)
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