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Abstract Using the level 2 CloudSat-CALIPSO product 2B-CLDCLASS-LIDAR from January 2007 to December 2010, the oc-
currence frequencies of convective clouds over China and its surrounding oceans are calculated. Based on the frequencies, China
and the surrounding oceans are first divided into four regions, i. e. the Tibetan Plateau region (TP), the eastern land region
(EC) . the southern ocean region (SO), and the Northwest Pacific region (WP). Horizontal and vertical scales of convective
clouds over these four regions are then studied. Results show that the horizontal scales of cumulus clouds over the ocean and
land are about 2 and 1 km respectively,indicating a more scattered feature over land than over the ocean. Cumulus clouds over
the ocean show a larger scale because of the homogeneous thermodynamic property of ocean. Horizontal scales of deep convec-
tive clouds show a feature opposite to the cumulus clouds, the scale range is 10 — 50 km with the largest scale of approximately
45 km in EC, and the smallest scale of about 30 km in WP. The horizontal scale of deep convective clouds over land is larger
than that over the ocean and displays a multi-scale feature. which is attributed to the complicated weather background over the
ocean. The vertical scale of cumulus clouds is within the range of 0. 24 — 2 km without obvious differences among the four sub-
regions. The vertical scale of deep convective clouds over the ocean are deeper than that over the continent, with the maximum
(15 km ) in SO and the minimum ( 10 km ) in the TP. Deep convective systems show a smaller and deeper range over the o-
cean than over land.
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Fig.2 Terrain height (shaded ) and the 4 sub-regions in
China and the surrounding oceans ([ , I, I
and [V represent the Tibetan Plateau region (TP),
the eastern land region (EC), the southern ocean
region (SO), and the Northwest Pacific
region (WP), respectively )

Global distributions of the occurrence frequency of Cu (a) and DC (b)
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Table 1  Occurrence frequencies and sample numbers of convective clouds over the 4 sub-regions

o SR CTP) 2R b H (EC) T B 3K (SO) PG-34 (WP)
ey 2 4427912 2382723 2081040 7464660
Cu &5 694058 213469 243969 1099256
DC [ £ %% 46118 69985 82465 267035
Cu = A%k 249282 69984 75103 316216
DC = 1%k 2131 1734 1966 6408
Cu & A4 % 15.7% 8.9% 11.7% 14.7%
DC &k A 4 % 1.0% 2.9% 3.9% 3.5%
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Fig. 3 Occurrence frequencies of Cu (a) and DC (b) at different levels

(WP, SO, EC and TP represent the Northwest Pacific, the southern ocean,

the eastern land and the Tibetan Plateau respectively )
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