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Abstract In order to improve the understanding of microphysical properties of clouds and precipitation over the Tibetan Plat-
eau, six cloud and precipitation processes with different intensities during the Third Tibetan Plateau Atmospheric Scientific Ex-
periment from 3 to 25 July 2014 in the Naqu region of the Tibetan Plateau are investigated using the mesoscale numerical pre-
diction model (WRF) with high resolution. The results indicate that the summer clouds and precipitation processes over the TP
have some unique properties. The initiation process of clouds is closely associated with strong solar radiation heating in the day-
time and the summer clouds and precipitation show an obvious diurnal variation. Generally, convective clouds would transform
into stratiform-like clouds with an obvious bright band and often produce strong rainfall in the midnight. The maximum cloud
top can reach more than 15 km above the sea level (ASL) and the velocity of updraft ranges from 10 m/s to 40 m/s. The simu-
lations show high amount of supercooled water content primarily located between 0°'C and —20°C layer in all the six cases. Ice
crystals mainly form above —20°C layer and even appear above —40C layer in the strong convective clouds. Rain water mostly
appears below the melting layer, indicating that its formation mainly depends on the melting process of precipitating ice parti-
cles. Snow and graupel particles have the characteristics of high content and deep vertical distribution, showing that the ice
process is very active in the development of clouds and precipitation. The transformation of hydrometeors and formation of pre-
cipitation over the plateau exhibit some obvious characteristics. Surface precipitation is mainly formed by the melting of graupel
particles. Although the warm cloud microphysical process makes small direct contribution to the formation of surface precipita-
tion, it makes important contribution to the formation of supercooled raindrops, which are essential for the formation of graupel
embryos through heterogeneous freezing process. The growth of graupel particles mainly relies on the riming process with su-
percooled cloud water and aggregation of snow particles.
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Fig.1 Triple-nested model domain

(color shadings show the terrain height, the black curve indicates the boundary of the
Tibetan Plateau, and the blue dotted box denoted by d04 (30.75° - 32. 25°N, 91. 25° —

92. 75°E) represents the main coverage of operational C-band Doppler radar)
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Fig.2 Time-height distributions of C-band continuous wave radar observations
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Fig.3 Areca-averaged hourly precipitation rates from simulations

and observations in d04 area for six cases from 3 —25 July 2014
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(a. from 12:00 LST 3 July to 12:00 LST 4 July, b. from 12:00 LST 9 July to 12:00 LST 10 July,
c. from 12.00 LST 13 July to 12:00 LST 14 July, d. from 12.00 LST 20 July to 12:00 LST 21 July,
e. from 12.00 LST 21 July to 12.00 LST 22 July, f. from 12.00 LST 24 July to 12:00 LST 25 July)
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