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Figure 1. Topographic map of Mongolia and 

surrounding areas. The observation sites of the 

Gobi Desert lidar network (Dalanzadgad, 

Sainshand, and Zamyn-Uud) are shown by red 

and yellow dots. 

 

 

 

 

Figure 2. Observational models for (a) 

Dalanzadgad, (b) Sainshand, and (c) Zamyn-

Uud at a height of 0–4 km during the dust event. 

The distance was calculated by using the moving 

speed of the cold front (30 km h-1). The distance 

of 0 km indicates the leading edge of the cold air 

(i.e., the cold front on the ground) at each 

observation site. The right side is the moving 

direction of the cold front (southeast). The letter 

P means precipitation. 

 

 

 The Gobi Desert is one of the major sources of Asian dust. In this desert, three ground-based lidars 

are operated in Dalanzadgad, Sainshand, and Zamyn-Uud, Mongolia (Fig. 1). This study firstly 

combined these lidars into a lidar network and shows the spatial development of a dust layer over 

the desert and the long-range transport of the dust during 22–23 May 2013. 

 While the dust layer was moving across the desert with the cold frontal system, it was developing 

up to the free troposphere (Fig. 2). The mechanism of this development can be explained by the 

combination of two processes as follows: (1) the continuous emission of dust from the desert surface 

to the ABL by the strong wind around the cold front and (2) the continuous transport of the dust 

from the ABL to the free troposphere by the updraft of the warm air in the cold frontal system. 


