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Analysis of ice cloud microphysics and water vapor amount from
Spaceborne cloud radar, lidar and infrared sounder
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Abstract: In this study, we analyze the relationship between ice cloud microphysics from cloud radar on CloudSat and
CALIOP on CALIPSO and water vapor amount from AIRS on AQUA satellites. In order to carry out the combined
analysis, we first sampled the retrieved water vapor and temperature information from AIRS data to match the CloudSat
and CALIPSO foot-print and the data were interpolated to have the same space and time resolution of CloudSat. In this
study, the ice water content was estimated from the application of radar-lidar algorithm to CloudSat and CALIPSO data.
Unique features of the study are as follows. The radar-lidar algorithm uses depolarization information in addition to radar
reflectivity factor (Ze) from CloudSat and attenuated backscattering coefficient from CALIOP [Okamoto et al., 2010].
And AIRS retrievals were done by Ishimoto [2009] algorithm that can retrieve water vapor amount in clear sky as well as
low-level clouds with cloud top altitude < 200hPa with horizontal13.5km while standard AIRS products report water
vapor amount for much coarser resolution of each 45km. In the new AIRS products, ice super saturation often reach 150%
while standard AIRS products do not show super saturation. ECMWF showed smaller ice super saturation than the new
AIRS products. In order to quantitatively compare the water vapor amount and retrieved IWC, we estimated the excess of
water amount respect to ice saturation from retrieved water vapor amount. Generally, retrieved IWC showed much smaller
values compared with the estimated IWC from water vapor of the new AIRS products. The similar analysis of ECMWF

showed the ECMWF generally showed smaller estimated IWC compared with the new products.
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Fig 1. (a) Time-height cross section of IWC for AIRS. (b)
Same as Figure 1a but for the CloudSat/CALIPSO product.
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Fig 2. Two-dimensional frequency distributions of IWC for
AIRS and IWC for CloudSat-CALIPSO in January 2009.
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Fig 3. Two-dimensional frequency distributions of IWC for
AIRS and IWC for ECMWF in January 2009.
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