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Abstract In this research, the atmospheric, environmental, and aerosol parameters of the Da Qaidam area are

measured by a modified multi-rotor unmanned aerial vehicle (UAV) carrying various types of loads and joint
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ground-based observation equipment. Through the measurement data, this paper analyzes the characteristics of the
aerosol particle in the near-surface layers over this area, including aerosol particle number concentration (the
number of aerosol particles per unit volume of air), extinction coefficient, and meteorological elements. The results
show that in the Da Qaidam area, the number concentration of aerosol particles in the near-surface layers varies
significantly in a day and presents a double peak form. The concentration range is 75-220 cm ™ *, and the extinction
coefficient range is 0.004—0.038 km '. When the wind speed is lower than 6 m/s, the number concentration of
aerosol particles is negatively correlated with the wind speed. When the wind speed is greater than 6 m/s, there is a
positive correlation between them. Relative humidity has a small influence on aerosol particles, and a possible reason
is that the dominant dust-type aerosol in this area is less moisture-absorbing. This research shows that refined
atmospheric and environmental structures of the near-surface layers can be effectively detected by the multi-rotor
UAYV detection platform. This platform can help researchers understand the structure and change characteristics of

the aerosol over this area and build aerosol models. It can also provide technical support and ideas for detection

methods of aerosol, atmospheric, and environmental parameters.
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Table 1 Main performance parameters of UAV
Parameter Value
Working temperature /°C —10-40
Working frequency /GHz 2.400-2. 483

Takeoff weight /kg 15.5
+0.5 (vertical) ,

Hovering accuracy /m
+2 (horizontal)
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Fig. 2 Land-surface aerosol particle number concentration, visibility, temperature, and relative humidity in Da Qaidam ({from

2020-08-18 to 2020-08-20). (a) Aerosol particle number concentration and visibility; (b) temperature and relative humidity
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Table 2 UAV f{light schedule and meteorology in Da Qaidam

Wind
Temperature /  Relative Wind
Region Date Flight Time Weather . o speed / o .
C humidity /% B direction /(%)
(me+s™ ")
No. 1 09:21-09.37 Sunny 14.5 59.7 0. 88 262. 88
No. 2 11:21-11:32 Sunny 15.5 58.2 1.32 61.49
2020-08-14 No. 3 11:38-11:49 Sunny, cloudy 16.1 62.1 1.48 66. 70
No. 4 15:11-15:22 Sunny, cloudy 22.5 29.5 1.78 254.78
No. 5 15:28-15:39 Sunny, cloudy 22.1 34.2 3.48 281. 48
Da Qaidam No. 1 11:10-11:26 Sunny. cloudy 16.0 33.0 5. 80 89. 06
2020-08-18 No. 2 16:44—16:54 Sunny, cloudy 20.9 34.5 7.20 263.93
No. 3 19:59—20:09 Sunny, cloudy 18.1 49.5 3.00 296. 67
No. 1 16:39-16:50 Cloudy 24.3 31.3 4. 50 171. 85
2020-08-20 No. 2 17:11-17:21 Cloudy 24.5 32.4 3.50 154,12
No. 3 19.:57-20:08 Cloudy 23.0 45.1 5. 00 135. 35
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Fig. 5 Vertical distribution profiles of aerosol particle number concentration, extinction coefficient, temperature, and

relative humidity in Da Qaidam. (a) Aerosol particle number concentration; (b ) extinction coefficient;

(¢) temperature; (d) relative humidity
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Fig. 6 Measured data of MPL in Da Qaidam. (a) 2020-08-14; (b) 2020-08-18; (c) 2020-08-20
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Fig. 7 C, of aerosol particle number concentration in Da Qaidam. (a) 2020-08-14; (b) 2020-08-18; (c) 2020-08-20
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