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For Coal combustion: 

For other sources: 

A bottom-up inventory 



Sectors, sources … 

222 countries 

7 sectors:  
power plants, industrial, residential, domestic 
transportation, biomass, international aviation 
and international shipping 

0.1  0.1 degree 

64 combustion sources 



Data 

Activity data:  PKU-Fuel 2007 

Emission factors:  Geometric mean of 
collected EFs (for non-coal sources) 

Coal:  S contents, S retention in ash, S 
reduction ratio 



Int. trading of hard coal and adjusted S content 

Unit: Tg 
(IEA) 

Unit: % 



Ash retention ratio (Unit: %) 

Name S % ash % Name S % ash % 

China 1.00  13.90  Indonesia 0.54  6.22  

India 0.54  23.70  Brazil 0.97  15.13  

Japan 0.64  9.04  Canada 1.08  10.39  

Russia 1.26  8.72  South Africa 0.83  17.63  

United States 1.00  8.87  United Kingdom 1.24  9.43  

Australia 0.50  7.61  New Zealand 0.75  4.39  



Reduction ratio (from Smith et al., 2005) 

 
max

01 { ( ) }
control

cap

f
f

c
Exp GDP GDP t





  

PPP-based GDP per cap 
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Reduction ratio & GDP for selected countries 



Total SO2 emission in Gg per grid cell (0.1 × 0.1°) 

Gridmap of global SO
2
 emission (2007) 



Regional SO
2
 emission (2007) 



Global SO
2
 emission by sectors(2007) 



Inter-comparison of SO
2
 emission (2007) 



Comparison of inventories for 2007 

TgS 



TgS 

Comparison of inventories for 2007 



Region Total 

Expected 

value 

(Gg) 

95% confidence 

inverval 

Africa 5958.9  15.6% 

East Asia, 

Ex. China 
1955.5  15.9% 

China 28889.0  30.8% 

South Asia 15376.9  19.0% 

West Asia 4868.2  23.3% 

Europe 11008.9  8.7% 

Central America 2453.7  44.3% 

North America 6616.0  21.5% 

Oceania 862.1  15.3% 

South America 2649.8  26.9% 

International 12903.6  36.8% 

Global 93542.5  11.8% 

Uncertainty 

Sector Total 

Expected value 

(Gg) 
95% confidence 

inverval 

Power 35337.2 24.6% 

Industrial 29195.2 17.3% 

Residential 4291.9 26.8% 

Land 

transportation 6697.1 19.7% 

Biomass 4568.7 19.9% 

Aviation 306.3 46.0% 

Shipping 13146.2 36.2% 

Global 93542.5  11.8% 



Thanks for attention ! 


