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Wave clouds and PSCs above Scott's Discovery Hut at sunset, Sept. 26, 2004. 
Photo by Alan Robock  
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SDWACCM/CARMA ~20km [ 2011 ]   
Balloon STS ~23km [2003] 

Balloon NAT ~25km [2003] 
ACE STS and NAT 18~23km [2005] 
ER-2 airplane Type1 ~20km [1989]  
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The NAT nucleation probability is as a function of temperature and HNO3 mole 
fraction of the STS particles [Tabazadeh, 2002].  

The NAT nucleation temperature is highly related with H2O 
and HNO3 amount. 6 
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CALIPSO data from 
22km and model 
output at 36 mbar 
(about 22 km) on 
Jan23, 2011  



 
∗ The PSC model in SD-WACCM/CARMA captures the 

microphysical features (size distribution and particle volume) 
very well. 
 

∗ By tuning the NAT nucleation rate, the model case Slopeflat 
predicts the same amount of denitrification as MLS 
observes. 
 

∗ The backscattering ratio and PSC compositions from 
CALIPSO observations match the model results. 
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∗ Replace WACCM cirrus model with CARMA aerosols for ice 

particles and simulate the Antarctic winter. 
 

∗ Exam the NAT heterogeneous nucleation on micro 
meteorite. 
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Photo by Alan Robock  

Thank  You ! 

Yunqian 2013. 6.  
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1st step: Growth and 
evaporation of STS based 
on sulfate aerosols 

2nd step: Homogeneous 
nucleation of NAT from 
STS particles 
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Some of the NAT 
particles don’t 
nucleate until 
188K, which could 
be because of the 
H2O or HNO3 
amount are small 
in that specific 
area. 
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