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Fig.2 The spatial distribution of aerosol absorption
optical depth in spring of 2006 and 2010
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Fig.8 Changes of cloud parameters ( cloud top effective radius, cloud optical depth, cloud top temperature and

cloud fraction and) with aerosol absorption optical depth for different relative humidity in spring of 2006 and 2010
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Effects of Dust Aerosols on Cloud in Semi-Arid Regions as Inferred
from OMI and MODIS Retrievals

CHEN Siyu, HUANG Jianping, LIU Jingjing, YU Haipeng,
WANG Xin, WANG Leidi

(1. Key Laboratory for Semi-arid Climate Change of the Ministry of Education, College of Atmospheric
Science, Lanzhou University, Lanzhou 730000, China)

Abstract ; Observational data reveals the difference between the impact of dust aerosol on warm cloud in spring
of 2006 and 2010 over semi-arid regions. In 2006 ,semi-direct effect plays an important role. With aerosol absorp-
tion optical depth (AAOD) increasing, Cloud top temperature increases by 3K, and cloud effective radius decrea-
ses by 5 wm. When AAOD is larger, cloud fraction decreases. In 2010, indirect effect appears to be dominant.
Cloud top temperature decreases by 10K with AAOD increasing. The cloud fraction increases by 0.5 while the de-
crease trend of cloud effective radius is not distinct as AAOD increases. We think that the difference of relative hu-
midity between the two years is the main reason for the different radiative effects. In 2006, warm cloud is less ex-
tensive and thinner in the dry atmospheric conditions and dust aerosols dissipate more easily. So semi-direct effect
is more important. In 2010 with humid atmospheric conditions, ‘ cloud heating’ is not evident. The additional re-
mark is that differences in aerosol absorption and its vertical distribution may have contributed to the observed inter-
annual change of smoke-cloud relationship but could not be determined due to lack of adequate measurements.

Key words: Semi-arid region; Dust aerosol; Warm cloud; MODIS; Cloud microphysical.



