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Seasonal variation of spherical aerosol distribution in East Asia based on
ground and space Lidar observation and a Chemical transport model
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ABSTRUCT

Seasonal variation of spherical aerosol in East Asia was clarified using ground/space-based lidar
measurements and the Community Multi-scale Air Quality Modeling System (CMAQ) chemical
transport model over the period from July 2006 to December 2008. We found that CMAQ result
explains the typical seasonal aerosol characteristics by lidar observations. For example, CMAQ and
ground-based lidar showed a summertime peak of aerosol optical thickness (AOT) at Beijing, an
autumn AOT peak at Guangzhou and summertime AOT trough at Hedo, Okinawa. These
characteristics are mainly controlled by seasonal variations of Asian summer/winter monsoon
system. CMAQ seasonal average aerosol extinction profiles were also examined by ground lidar and
CALIOP extinction data. These comparisons clarified that the CMAQ tended to underestimate
concentration level, but reproduced the observed aerosol thickness well in downwind region.
Ground lidar and CALIOP seasonal profiles also showed good agreement with the aerosol layer

depth under cloud free condition.
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Figure 1 Time-to-height cross section of the spherical extinction coefficient by (a) NIES lidar and (b) CMAQ
from July 2006 to December 2008 at Hedo.
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Figure 2 Vertical profiles of spherical extinction coefficients for four seasons based on NIES lidar (solid line),

CALIOP(dashed line) and CMAQ(cross) at Hedo.
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Figure 3 Seasonal distributions of spherical extinction coefficients for altitude ranges of 0.0-2.0 km and
2.0-4.0 km by (a) CALIOP and (b) CMAQ.
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