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Abstract Statistical characteristics of the vertical structure of clouds over East Asia are obtained by dividing the area
into six regions and analyzing the 2007, 2008, and 2009 datasets from the cloud observing satellite CloudSat and
Cloud-Aecrosol Lidar and Infrared Pathfinder Satellite Observations (CALIPSO). Results indicate that the total cloud

s B
BRI E
1EER-N
BIEE

2011-10-13, 2012-06-29 Y& EFi

[H 5% 3 R AT+ XI5 H 2011CB403405, 15 FIHARRIFIE ST H 41075056 FURHEHEA AT (RGO R T H GYHY201106022
@A, Y, WEERA, RENE TEERTORT. & — A AR, E-mail: pjayl63@163.com

5k4E, E-mail: huazhang@cma.gov.cn



92

PN S

Chinese Journal of Atmospheric Sciences

amount exhibits a distinct tendency of seasonal change at various altitudes, reaching a maximum in summer and
minimum in winter. The maximum value of single-layer cloud amount appears in winter above the ocean and in summer
above land. The frequency of occurrence of single-layer clouds in East Asia is 52.2%, 48.1%, 49.2%, and 51.9% for
spring, summer, autumn, and winter, respectively; that for multilayer clouds is 24.2%, 31.0%, 19.7%, and 15.8%,
respectively. For all six regions, the frequency of occurrence for both types of clouds is highest in summer and lowest in
winter. In all four seasons, cloud frequency in the southern region of East Asia is higher than that in the northern region
and is greater above the ocean than that above land. These results indicate that variance in the frequency of occurrence for
total clouds is decided by that of multilayer clouds. Cloud top height of the highest cloud layer in East Asia reaches a
maximum in summer and minimum in winter at 15.1 km and 8.2 km, respectively. The difference in levels is higher in
the southern region above the ocean than in the northern region above land at 15.1 km and 12.1 km, respectively. In
addition, the thickness of the cloud layer ranges from 1 km—3 km and is largest in summer and smallest in winter; little
difference appears among the regions. Moreover, when the number of cloud layers in the multilayer cloud system
increases, the mean cloud thickness decreases, and the mean thickness of the higher cloud layer is larger than that of the
lower. The intervals among cloud layers show single peak distribution with the peak value appearing between 1 km and 3

km; differences among regions and seasons are minimal. This work supplies useful information for accurate
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parameterization of vertical cloud structures.
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1989, 1990). z [R5 5RIE b H— 45 e KA
KBHE S () PR L W Es) S5 s
AAFALERS [ — KA KRR i w2 2 Ch)™
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Fig. 1 The schematic of regional divisions in this work
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Fig.3 Seasonal averaged probability of multilayer cloud occurrence in six regions: (a) Spring; (b) summer; (c) autumn; (d) winter
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Table 3 The mean values of intervals between cloud layers in different cloud systems in six regions for four seasons (units: km)

Nw North South
17 l ZI &S 1 Pl LI % 1 El 7 &S
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L3-L2 2.46 2.79 2.48 2.05 2.10 2.79 2.19 1.69 3.30 3.58 3.58 4.15
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Fig. 5 The occurrence probability distribution of intervals among cloud layers at summer in six regions: (a) For the intervals between the 1st and 2nd layers in

two-layer cloud system; (b) for the intervals between the 1st and 2nd layers in three-layer cloud system; (c) for the intervals between the 2nd and 3rd layers in

three-layer cloud system; (d) for the intervals between the 1st and 2nd layers in four-layer cloud system; (e) for the intervals between the 2nd and 3rd layers in

four-layer cloud system; (f) for the intervals between the 4th and 3rd layers in four-layer cloud system
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