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•  The Community Radiative Transfer Model (CRTM) is developed by the 
U.S Joint Center for Satellite Data Assimilation (JCSDA).  

•  CRTM is a powerful tool to perform radiance (and Jacobian) 
simulations at the top of the atmosphere (TOA) for a versatile of 
satellite instruments including visible, infrared and microwave sensors.  

•  Accurate cloud optical property look-up table is the prerequisite of 
accurate radiance simulation under cloudy sky. 

•  Temperature dependence of microwave ice property is significant. 
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Figure	  1.	  Complex	  ice	  refrac,ve	  index	  at	  160	  and	  230	  K.	   Figure	  2.	  Bulk	  scaMering	  proper,es	  of	  MC6	  ice	  model	  
in	  the	  VIS+IR.	  

Figure	  3.	  Bulk	  scaMering	  proper,es	  of	  MC6	  ice	  model	  in	  the	  microwave	  
region	  and	  temperature	  dependence.	  
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Figure	  4.	  Comparison	  of	  observed	  and	  simulated	  brightness	  
temperatures	  (BTs)	  at	  MODIS	  band	  29	  and	  32.	  

Figure	  5.	  ScaMer	  plot	  of	  observed	  and	  simulated	  MC6	  BTs	  at	  MODIS	  
band	  29	  and	  32.	  

Figure	  6.	  BT	  differences	  between	  MC6	  simula,ons	  and	  AMSU-‐A	  
observa,ons.	  

Figure	  7.	  BT	  differences	  between	  CRTM	  simula,ons	  and	  
AIRS	  observa,ons.	  

•  The ice cloud optical property lookup table for the Community Radiative Transfer Model is updated using the MODIS collection 6 ice particle model.  
•  Temperature dependence of ice refractive index has been added to the microwave ice optical properties. 
•  Comparisons between simulated and observed brightness temperatures are carried out for spectral and narrow band instruments like AIRS, MODIS, and AMSU-A. 
•  CRTM simulations with updated MC6 ice optical properties show much better performance in ice cloud modeling capabilities than the default MC5 ice model. 
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