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Briefly	
  review:	
  previous	
  studies	
  show	
  pathway	
  from	
  Trop	
  to	
  
Stratosphere,	
  i.e.	
  Asian	
  summer	
  monsoon	
  



We	
  are	
  using	
  a	
  sec,onal	
  aerosol	
  model	
  

56	
  levels	
  
RRTMG	
  
MG	
  Cloud	
  

Yu et al., 2015, JAMES 



CARMA	
  has	
  broader	
  size	
  distribu,on	
  
compared	
  with	
  modal	
  aerosol	
  schemes	
  

POA	
  includes	
  biomass	
  burning	
  organics,	
  anthropogenic	
  organics,	
  marine	
  organics	
  and	
  
biological	
  par7cles.	
  



56-­‐level	
  CAM5/CARMA	
  has	
  similar	
  verDcal	
  
resoluDon	
  around	
  UTLS	
  compared	
  with	
  WACCM	
  



CARMA	
  captures	
  Global	
  AOD	
  distribu,on,	
  
while	
  underes,mates	
  AOD	
  over	
  ocean	
  



Model	
  captures	
  89%	
  of	
  AeroNet	
  AOD	
  on	
  average	
  



OC	
  is	
  about	
  equal	
  to	
  sulfate	
  mass	
  at	
  
TTL,	
  as	
  simulated	
  and	
  observed	
  



Sulfate	
  effec,ve	
  
radius	
  is	
  between	
  0.1	
  
to	
  0.18	
  um	
  in	
  
stratosphere	
  

Mixed	
  par,cles	
  
effec,ve	
  radius	
  at	
  
UTLS	
  is	
  0.16	
  um	
  



Simulated	
  Ex,nc,on	
  Ra,o	
  is	
  larger	
  than	
  
observa,on	
  by	
  a	
  factor	
  of	
  2-­‐3	
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Aerosol	
  +	
  Molecular	
  
_________________	
  	
  	
  	
  	
  	
  	
  

Molecular	
  

Vernier	
  et	
  al..	
  2013,	
  ACP	
  



ExDncDon	
  RaDo	
  at	
  1020	
  nm	
  

CARMA	
  ex,nc,on	
  ra,o	
  has	
  maximum	
  in	
  ATAL	
  
and	
  NATAL	
  

100	
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High	
  la,tude	
  gradient	
  of	
  Organics/Sulfate	
  
mass	
  ra,o	
  is	
  simulated	
  and	
  observed	
  



ATAL	
  is	
  POA	
  and	
  sulfate;	
  NATAL	
  is	
  mostly	
  
SOA	
  and	
  sulfate	
  

Organics,	
  µg/m2	
  

Sulfate,	
  µg/m2	
  

POA,	
  ppbm	
  

SOA,	
  ppbm	
  



Observa,ons	
  suggest	
  op,cal	
  depth	
  of	
  ATAL	
  increased	
  
in	
  last	
  decade	
  

Vernier	
  et	
  al.,	
  GRL,	
  	
  2015	
  



Op,cal	
  depth	
  changed	
  from	
  2000-­‐2010	
  due	
  to	
  
changing	
  emissions	
  of	
  sulfate	
  and	
  organics	
  



Summary 
•  CARMA is a sectional aerosol model and 

documented in Yu et al. [2015, JAMES] 
•  At UTLS, organics is about equal to sulfate mass; 
•  At UTLS, aerosol effective radius is 0.1-0.2 µm; 
•  ATAL and NATAL is simulated in CARMA; 
•  The intensity of ATAL is overestimated by a factor of 

three; 
•  ATAL is mainly composed of sulfate, SOA and POA; 
•  NATAL is mainly composed of sulfate and SOA; 
•  Asian anthropogenic emission may explain observed 

intensity trend of ATAL; 
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  al.,	
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  JAMES	
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  al.,	
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SAGE	
  II	
  retrieval	
  filter	
  by	
  Vernier	
  et	
  al.	
  [2013]	
  

19	
  



We	
  care	
  about	
  
the	
  impact	
  of	
  
emissions	
  on	
  
stratospheric	
  

aerosols	
  because	
  
it	
  may	
  explain	
  

part	
  of	
  “warming	
  
hiatus”	
  	
  

Neely	
  et	
  al.,	
  GRL,	
  2013	
  
	
  



OC	
  is	
  about	
  equal	
  to	
  sulfate	
  mass	
  at	
  
TTL,	
  as	
  simulated	
  and	
  observed	
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