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Black carbon radiative forcing over a GAW site in Korea



Black Carbon Characteristics and radiative forcing 
over a Korean GAW site 









Aethalometer High volume sampler 



                    MODELS 







SBDART………. 

  Fluxes at different levels (Surface & TOA) 
   Downward, Upward, and Direct Fluxes 

    

  Heating Rates for different levels 
– From surface to 100km 



 Aerosol- Shortwave radiative forcing  and BC 
contribution…. 

Methodology 

  Aerosol Short wave radiative forcing 
estimation for  composite aerosols 

  Water soluble, Acid soluble componets and 
BC data as inputs in OPAC 

  OPAC derived Composite aerosol optical 
properties: AOD, SSA and ASP from 0.2-4 
µm as inputs in SBDART  

  Short wave radiative forcing at Surface, 
TOA and Atmosphere by total aerosol mass 

  Aerosol Short wave radiative forcing    
estimation for Black Carbon (BC)  
aerosols 

   Black carbon data alone as input in 
OPAC 

  OPAC derived BC aerosol AOD, SSA 
and ASP from 0.2-4 µm as inputs in 
SBDART  

  Short wave radiative forcing at 
Surface, TOA and Atmosphere byBC 
aerosols 

Aerosol Radiative forcing = Fluxes with aerosols- Fluxes with out aerosols 



Seasonal variation of TSP Mass 





Chemical composition of TSP 



Monthly and Seasonal variation 
of BC mass 



Variation of TSP mass and BC 
contribution 

Season TSP (µg/m3) WS(µg/m3) BC(µg/m3) 
% of BC mass  
in TSP 

Spring_03 94.47 22.12 2.24 2.37 

Summer_03 37.35 25.88 1.77 4.74 

Autumn_03 36.71 20.33 1.98 5.39 

Winter_03 88.25 16.88 2.03 2.30 

Spring_04 217.80 57.38 1.17 0.54 

Summer_04 95.89 53.86 1.23 1.28 

Autumn_04 110.56 51.84 1.73 1.56 

Winter_04 123.10 42.00 1.44 1.17 



Composite and BC aerosol forcings…….. 

Composite aerosol forcing BC aerosol forcing 

BC contribution to total aerosol atmospheric 
aerosol forcing 



Summary 

•   Black carbon (BC) concentrations and radiative forcing has been estimated over a Korean Global 
weather watch (GAW) site, Anmyeon during 2003-04 periods. 

•  .BC showed significant monthly and seasonal variations with higher concentrations observed during 
winter (December-February2) and early spring (March) months. Lower values of BC were observed 
during summer, especially during July, could be associated with the rain out and washout due to 
rainfall during monsoon (Changma). 

•  OPAC derived aerosol optical properties for composite aerosols and for BC fraction alone has been 
incorporated in SBDART to derive composite and BC only aerosol forcing respectively for different 
seasons  

•  The atmospheric forcing for total aerosol fraction found to be +22.9 to +30.2 Wm-2  during spring, 
+17 to +19 Wm-2 in summer, +15.8 to +19.3 Wm-2 in  autumn and +17.6 to +19.6 Wm-2  during winter 
respectively. The respective BC atmospheric forcing were +12.2 to +16.6 Wm-2, +13 to +14.2 Wm-2, 
+14.4 to +15.8 Wm-2 and +15.4 to +16.6 Wm-2  during spring, summer, autumn and winter. 

•  The study suggests that Black carbon induced atmospheric forcing contributes up to 70-88% of total 
aerosol atmospheric warming, which can alter cloud formation process by inducing lower 
atmospheric inversions.  
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