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Horizontal and Vertical Distributions of Clouds of Different Types
Based on CloudSat-CALIPSO Data
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Abstract Global mean total amount of clouds is 66.7%. The total cloud fraction of Cirrus (Ci) and Stratocumulus (Sc)
clouds is comparable to the sum of clouds of other six types, indicating that Ci and Sc clouds are two most frequently
occurring cloud types over the globe. The amount of cumuliform clouds decreases from tropical to subtropical, while the
amount of stratiform clouds changes in the opposite direction, indicating different environments for the formation of
cumuliform and stratiform clouds. The topography and synoptic systems can affect cloud occurrence too. The cloud
height and thickness of eight types of clouds are significantly different in different regions. Ci clouds, with higher cloud
base and top, are very thin. Altostratus (As) clouds and Altocumulus (Ac) clouds are mid-level clouds, but As clouds are

W B 2015-10-27; MEETMHAREE  2016-04-20

TEBEIN AR Y, 1982 4FEHVE, fiid:, TR, FTENFAEFEDIIT. E-mail: fanglexinl 982@163.com

BIWAEE WS, 2, 1970 A, i, #BdR, FEENFHAREFIF. E-mail: liyunying2005@163.com

HEBIE R AREHEREE T 41475069, 41075034, W BGH/RHE A 8247 L L 15 201306068

Funded by National Natural Science Foundation of China (Grants 41475069 and 41075034), China R&D Special Fund for Public Welfare Industry (Grant
201306068)



U 5 O0F 5 21 %
548 Climatic and Environmental Research Vol. 21

thicker and located at higher levels than Ac clouds. Stratus (St), Sc, and Cumulus (Cu) clouds are thin clouds occurring in

the lower atmosphere. Nimbostratus (Ns) and deep convective (DC) clouds are thick clouds with lower cloud base and

higher cloud top. Overall, the height of the cloud base over the ocean is lower than that over the land. The cloud base is

higher and the cloud depth is thicker in relatively unstable atmosphere such as over the equator than in stable atmosphere.

Clouds over the Plateau are characterized by the features that high-clouds are not high and low-clouds are not low while

the cloud depth is usually thin.

Keywords CloudSat-CALIPSO data, Cloud type, Characteristics of distribution
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Fig. 1  Vertical distributions of total cloud amount (TC) and cloud
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Fig.2 Spatial distributions of total cloud amount and cloud fractions of eight types of clouds
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Fig.3 Spatial distributions of cloud base heights of eight types of cloud (grey shadings indicate missing data)
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Fig. 4 Spatial distributions of cloud top heights of eight types of cloud (grey shadings indicate missing data)
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Fig. 5 Spatial distributions of cloud thickness of eight types of cloud (grey shadings indicate missing data)
g g
= = 20%
= =
= .8b
(2] o
= = I 18%
1sJ@st 16%
g g ] I
=2 ]
%ﬂ 2 199 14%
Q L N
e T 57
| = = - 12%
0 I L | T T T
£ = 157 e 10%
% % 104 )
i B 8%
T T 54 I
Jmnc
g g 15 ] 4%
: £ 0 H
e 5 5] 2%
jan) jan ]
—T T T T T T O——T————7T 7T 71 71—
60°S 30°S 0° 30°N  60°N 60°S 30°S 0° 30°N  60°N

6 8 RGN —H N

Fig. 6 Meridional—vertical distributions of cloud fractions of eight types of clouds
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