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distribution of clouds. This paper reviews the studies on the macrophysical and microphysical properties, the connection

with precipitation, the cloud radiative forcing and the problem in numerical simulations of clouds over the TP based on the
CloudSat/CALIPSO data. It is pointed out that there is less water vapor above the TP, which limits the vertical height of
clouds on the plateau and significantly affects the cloud thickness and the number of cloud layers. The relative contribution of

single layer cloud on the cloud fraction and its seasonal variation is greater than that in other Asian monsoon regions. The

convective cloud in summer is relatively shallow, the cumulus cloud occurrence frequency is the highest, and the drop

spectrum in the cloud is wider over the TP. Cirrus and cumulus clouds are major cloud types that have precipitation. The

cloud contribution to total precipitation decreases with the increase of the number of cloud layers. The number concentration

of ice particle tends to be denser at higher altitudes when precipitation enhances. In the summer, net radiative cooling effect

occurs over a layer of only 1 km thick at the height of 8 km over the TP, where the cooling is very strong. Below the cooling

layer is a strong radiative heating layer located between 4—7 km. Finally, the future studies are proposed.
Keywords CloudSat/CALIPSO dataset, Tibetan Plateau, Cloud, Radiation, Precipitation
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Fig. 1 Seasonal variation of Pentad-averaged cloud amounts over the (a) TP (Tibetan Plateau), (b) NIST (land to the south of the TP and north Indian) and (c)

TO (Tropical Ocean). Data are  from 15 June 2006 to 17 April 2011. Adapted from Yan et al. (2016)
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Fig. 2 Distributions of atmospheric circulation, moisture flux divergence and vertical profile of cloud amount along 95°E in (a—c) January from 2007 to 2011

and (d—f) July from 2006 to 2010 by ERA-Interim data: (a, d) 10 m wind (arrows, units: m s ') and divergence of vertically integrated moisture flux

(shadings, units: 10 kg s”' m ) integrated from surface to 100 hPa, and pink boxes represent domains of three regions; (b, ¢) vertical profiles of the

divergence of moisture transport (shadings, units: 10~ kg s ' m™2) and meridional-vertical velocity vectors (arrows, units: —Pa s ') along 95°E; (c, f) vertical

profiles of cloud amount along 95°E. The vertical pink lines and gray shadings in (b, e) and (c, f) represent zonal boundaries of the NIST and topography,

respectively. Adopted from Yan et al. (2016)
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Fig. 3 Monthly-mean contributions of precipitation intensity corresponding to clouds of 1-5 layers to mean precipitation intensity over the (a) TP, (b) NIST,

and (c) TO from the data period: 15 June 2006 to 31 December 2010. Quoted from Yan et al. (2016)
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summer from data period: 1 January 2007 to 31 December 2010. Quoted from Yan et al. (2018)
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Fig. 6 Seasonal cycles (units: W m2) of shortwave (SW), longwave (LW) and total (SW-+LW) CRE (Cloud radiation effect) at the top of the atmosphere
(TOACRE), in the atmosphere (TOACRE-BOACRE), and at the bottom of the atmosphere (BOACRE) over three regions. Positive (negative) values represent
heating (cooling) rates from data period: 6 July 2006 to 17 April 2011. Quoted from Yan et al. (2016).
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Fig. 7 Spatial patterns (units: W m ?) of atmospheric cloud shortwave (SW), longwave (LW), total (SW+LW) CRE in different seasons from data period: 6
July 2006 to 17 April 2011. Quoted from Yan et al. (2016)
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Fig. 8 Seasonal cycles (units: K d ') of vertical profiles of shortwave (SW, upper panel), longwave (LW, middle panel) and total (SW+LW, lower panel)

CRE per unit mass over the TP (left), NIST (middle) and TO (right). Positive (negative) values represent heating (cooling) rates from data period: 6 July 2006

to 17 April 2011. Quoted from Yan et al. (2016)
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