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Table 1 Seasonal and annual means of total cloud

radiation forcing over QXP
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Table 2 Seasonal and annual means of shortwave and

longwave up radiation fluxes over QXP
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Fig. 2 Distribution of cloud area fraction over QXP in summer(left) and winter(right).
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Table 3 Seasonal and annual means of different types of cloud fraction in the different regions over QXP
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Table 4 Seasonal and annual means of high cloud radiation forcing over QXP
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Table 5 Seasonal and annual means of upper-middle cloud radiation forcing over QXP
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Table 6 Seasonal and annual means of lower-middle cloud radiation forcing over QXP
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Analysis on Temporal and Spatial Variations for Cloud Radiation
Forcing over Qinghai-Xizang Plateau Using CERES(SYN) Data

ZHANG Ding-ling', HUANG Jianping'. LIU Yu-zhi', CHEN Bin', ZHANG Lei*
(1. Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, College of Atmospheric Science ,
Lanzhou University, Lanzhou 730000, China;

2. Unit of 92543 of People’s Liberation Army » Jiyuan 454650, China)

Abstract; The cloud and radiation data, archived in CERES (Clouds and the Earth’'s Radiant Energy
System) SYN (Synoptic Radiation Fluxes and Clouds) product, are applied to gain a better understanding
of the temporal and spatial variations of cloud radiation forcing over the Qinghai-Xizang Plateau (QXP)
from November 2001 to October 2005. The results indicate four important points: Firstly, the whole QXP
is the transition area of cloud radiation forcing, and this transition has significant seasonal and regional
variations. The southeast of QXP makes a cooling effect, the western and northeastern QXP regions, an
arid area, showed a weaker warming effect. Secondly, high cloud, upper-middle cloud and lower-middle
clouds all contribute to the seasonal and regional differences of cloud shortwave radiation forcing, and the
middle cloud is the main factor of regional differences; regional differences of longwave radiation forcing is
not so obvious, but it has significant seasonal difference, which is mainly caused by the high cloud and up-
per-middle clouds, and cloud amount is a main factor of influence. Although the cloud amount of high
cloud is small, but its impact is unnegligible. Thirdly, over QXP, high cloud causes a net heating effect,
upper-middle clouds have both heating effect and cooling effect, and low cloud cause a net cooling effect.
Fourthly, for the diurnal variation of cloud radiation forcing, the shortwave plays a dominating role. The
significant regional differences of diurnal variation are mainly caused by the cloud amount. During the day-
time, the lower-middle clouds have the greatest contribution on the diurnal variation of shortwave radia-
tion. At night, the high cloud plays an important role of diurnal variation of shortwave radiation, while

the lower-middle clouds inhibit the for longwave radiation forcing.

Key words: Qinghai-Xizang Plateau; CERES (SYN); Cloud radiation forcing; Temporal and spatial

variations
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