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Quantitative Detection of Dust Storms with the Grimm180 Particle
Monitor in the Taklimakan Desert

MING Hu"?,WANG Minzhong',LIU Xinchun',YANG Huijuan®
(1. Institute of Desert Meteorology, Chinese Meteorological Administration, Urumgi 830002, China;

2.School of Electrical & Electronic Engineering, Shandong University of Technology, Zibo 255000, China;

3. The Northwest Regional Air Traffic Administration Bureau, Civil Aviation
Administration of China, Xi’an 710082, China)

Abstract In order to obtain the real time quantitative characters of dust particles and dust mass
concentration,the Grimm180 particle monitor was used to observe the dust storms in the Taklimakan
Desert. Through analyzing the data detected by Grimm180 particle instrument on May 20th and May
24th,2018,the results showed that:during the period of floating dust,blowing sand and dust storm
periods,the mass concentration of PM,s,which generally was less than 1 500 pg-m-,didn’t change
obviously ; while the mass concentration of PM;, changed obviously in different periods, between
2 000 pg-m=and 6 000 wg-m=. The distributions shapes of the dust particles spectrum and dust mass
concentration spectrum were consistent in the floating dust,blowing sand and dust storm periods;when
the particles’ diameter (D) was larger than 0.35 wm,the distributions of dust particle conformed to M-P
basically. From floating dust to blowing sand and then to dust storm,the proportion of small particle area
(D<1 pum) was smaller and smaller,while that of medium particle area (1<D <10 um) and large
particle area (D>10 wm) was more and more.When the diameter of particle was 0.35 wm,the particle
number was the largest; whereas,when the diameter of particle was within 25-32 wm, the particle mass
concentration was the maximum. In the floating dust and blowing sand,the PM,s;/ PM,, was larger than
25%;also,the sum of particles were about 4x10° and the largest mass concentration was less than 20 pg
in 1 L per minute. In dust storm period,the PM,;/ PM;, was less than 15% ;also,the sum of particles
were larger than 5x10° and the largest mass concentration was larger than 25 pg in 1 L per minute.
These conclusions provide a scientific basis for accurate analysis of the quantitative characteristics of
dust storms.
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