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Analysis of cloud microphysical properties using CALIPSO - MODIS - CloudSat
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We developed CALIPSO-MODIS-CloudSat algorithm to retrieve ice microphysics. The method is based on split
window method using MODIS with help of cloud boundary-information from CALIPSO and CloudSat. We also
compared the conventional split window method based solely on MODIS. The ice clouds were determined by using
8.695 p mand 11.03 y mdata for MODIS-only method. In the three-sensor method, ice clouds were discriminated by
using the cloud particle type product (KU-type) from CALIPSO. Retrieved t obtained by three-sensor algorithm
was about 60% larger than that by the MODIS method. Retrieved effective radius r,; obtained by the three sensor
algorithm was about 30% smaller than that by the MODIS method. The differences attributed to the difference in

cloud top and bottom heights between the two methods.
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Fig.1 (a) Time-altitude cross section of radar
reflectivity by CloudSat on 28 Oct. 2008. (b)

Attenuated backscattering coefficient at 532nm from
CALIPSO. (c) Depolarization ratio at 532nm from

CALIPSO. (d) Particle type. Green

indicates randomly oriented ice.

(3)

color

280f

__ 270

2

260

2500
2407\“‘”\”” AR T R E N B AR R SRR
-25.2 -25.4 -25.6 -25.8 -26.0

latitude

Fig.2 Latitude distribution of brightness temperature
at 8.70um, 11.03pm and 12.02um.
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Fig.3 Relationship between brightness temperature
at 11.03um and brightness temperature difference for
8.7 and 11.03um by using MODIS on 28 October
2008.
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Fig.4 Observed and theoretically estimated
relationship between BT and BTD. Theoretical
values are estimated for optical thickness t for O,
0.1,0.2,0.3, ..., 23.0 and effective radius for 5, 6,
7,8, ...,60 um of ice clouds. (a) MODIS-only method
and (b) CALIPSO-MODIS-CloudSat algorithm on 28
October 2008.
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Fig.5 (a) Latitudinal dependence of ice effective
radius retrieved from MODIS-only (red) and
CALIPSO-MODIS-CloudSat method (blue) on 28
October 2008. (b) Same as but for optical
thickness.
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