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Rosenkranz et al (1982)

Millimeter-Wave Sounding Channels
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Channels of Longest Record:  183±3 and 190/183±7 GHz
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Gong and Wu (2014)

Tcir = TB – TBclear



-- CloudSat IWP
-- MHS IWP

Valid MHS
IWP

MHS has no 
sensitivity to IWP

Gong and Wu (2014)

157 GHz 183/1 GHz

183/3 GHz 190 GHz

CloudSat-Constrained MHS IWP Retrieval
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Hurricane Earl (August 31, 2010) 





Kobayashi et al. (2017) 

• ERA-Interim and RRTOV to 
determine radiometric 
biases (Kobayashi et al., 
2017) 

• Simultaneous nadir 
overpasses (SNOs) (Cao et 
al., 2004; John et al., 2013)

Inter-sensor calibration



A-Train MLS Submillimeter-Wave Cloud Scattering 
and CALIPSO Lidar Cloud Ice

Microwave Limb Sounder (MLS)190 240 640



Microwave Limb Sounder (MLS) and CALIOP IWC

Wu et al. (2014)



A-Train on 15 Oct  2018 (After CC Departure)



MLS 640 GHz: Sensitive to cloud ice scattering at z >~12 km
CALIOP lidar: Partial column of ice water path (pIWP) for z >12 km



MLS 640 GHz pIWP
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Summary

• Approaches for cloud ice from passive mm-
and submm-wave sensors:
– CloudSat-constrained cloud ice retrievals from 

183/3 and 190 GHz
– CALIOP-constrained cloud ice retrievals from 

640 GHz

• Continuity of cloud ice monitoring from 
long-term, consistent passive microwave 
sensors
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