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Cloud Microphysics

The Rutledge-Hobbs Scheme 
+ Ice Crystal Concentration or

(or μ Ni )

Ni : ice nuclei concentration
μ : ice crystal enhancement factor



UT Ice Water Content vs  μNi



TWP-ICE Simulations

• Model Gridpoints: 256x256x41

• Horizontal Resolution: 1 km

• Period: 2100 UTC 6 to 12 February 2006



Modeled IWC vs Retrieved IWC

TWP-ICE ARM-SGP-00



Difference in Ice Crystal Enhancement Factor between 
Tropical and Mid-latitudinal Clouds

μ Ni >> μ Ni
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An Irreversible Process for Ice Crystal Enhancement
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Conclusions

• UT ice water content is sensitive to IN concentration 
and ice crystal enhancement factor. 

• The ice crystal enhancement factor is much larger in 
tropical clouds than in mid-latitudinal ones.

• Two-momentum microphysics schemes should take 
account of the effect of subgrid motions on ice crystal 
concentration.
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