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Comparison in IWC between ARM-SGP and TWP-ICE

Over ARM-SGP Over TWP-ICE

from Zeng et al. (2011, JAS)



Effect of Vertical Circulations on Ice Crystal 
Concentration



Observations of Downdrafts and Entrainments
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Physical Process Connection in CRMs

Red line is proposed to represent the effect of (subgrid) downdrafts on ice 

crystal concentration.



Turbulence Parameterization for CRMs

Decomposition for parameterization

However,

ϕ = IN concentration
ice crystal concentration 
cloud water  
equivalent potential temperature
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Future Work

• Use high-resolution cloud models to simulate convective 
downdrafts and evaluate them with field campaign observations.

• Model the interaction between convective downdrafts and ice 
crystal concentration

• Develop a turbulence parameterization scheme on the 
interaction between convective downdrafts and ice crystal 

concentration


