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Abstract: Current status and the main progresses of the RF paper are reported. Firstly, title, 

objectives, methods, outline and structure of the paper are introduced for discussion and 

confirmation. Then, results, tables and figures are presented for discussion by all participants. Finally, 

the main problems are listed for consideration and arrangement in the near future. Although the 

results of RF paper are interesting and promising, more detailed analysis are needed to make them 

more impressive and more informative. Also, the mechanism of communication and feedback among 

participants may be strengthen for more productive collaboration in the future. 
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Objectives 
 

What  
is   

new? 

 To Attribute DRF of GHGs, aerosols, O3 and land use 
change 

 To understand current importance of China economy 
in the context of global RF changes 

China Attributions…A good case study ! 

Focuses 

Attribution of China to Global DRF 

Impact of RoG on DRF over China 

Time trends 



 

Objectives 
 

DRF,  China,  Global,  RoG  

States Initial state: Pre- Industrial (PI), 1750 
Perturbed state: Present Day (PD),  2000/2007/2012 

Forcing 
Agents 

GHGs: FF CO2, LUC CO2, CH4, N2O, CFCs/SF6, O3 

 
Aerosols: NOx, SOx, BC, POM 
 
Land use change 

Existing datasets & New emission inventories 

Numerical modelling 



Attributions,  Source-receptor relationships 

 

Methods 
 



 

Methods 
 

Emissions – Concentrations – DRE – DRF – 
Attributions & Impacts 



 

Methods 
 

Emissions – Concentrations – DRE – DRF – 
Attributions & Impacts 

Trudinger and Enting, Comparison of formalisms for attributing responsibility for climate 

change: non-linearities in the brazilian proposal approach, Climatic Change 68: 67–99, 2005 



 

Methods 
 

NRM calculations (Models: OSCAR,  INCA,  LMD) 
 

Scenarios Global average 
DRF 

China average 
DRF 

All Sources A1 B1 

China Sources Only A2 B2 

All Sources but China A3 B3 

Attribution of China to global DRF = (A1 - A3) / (A1 - A2 + A1 - A3) 

Impact of RoG* on DRF over China = (B1 – B2) / (B1 - B2 + B1 - B3) 

Three scenarios 

Statistics for Global and China 

NRM Calculations 



Outlines       
China attribution to global Direct Radiative Forcing (TBD) 

Introduction ( DRF, Emissions, Attributions, China, Objectives ) 

Datasets ( Forcing agents, PI & PD emissions, resolutions... ) 

Models  ( OSCAR, LMDz-INCA ) 

NRM calculation ( Scenarios,  Attributions, Impacts ) 

Result 1: PI & PD emissions (by agents, for Global & China) 

Result 2: Attributions of China (PI & PD emission, DRF) 

Result 3: China attribution & impact of RoG on DRF over China 

(by species, Present day) 

Result 4: DRF caused by Total GHGs ( Global & China, China 

attribution, Temporal trends) 

Result 5: Attribution of China emitted GHGs to global DRF (by 

species, Temporal trends) 

Result 6: DRF effects of landuse change of China 

Discussions 

Conclusions 

 
 

Title: 
 
 

 
 

Outlines 
& 

Structure 
 



Tables 
& Text 
      Tables & text in supplementary information 

PI emissions of Global & China (Result 1) 

PD emissions of Global & China (Result 1) 

Model descriptions (OSCAR, LMDz-INCA) (Methods) 

NRM calculations (Scenarios, Attributions, Impacts) (Methods) 

PI & PD DRE for Scenario “All sources” 

PI & PD DRE for Scenario “China sources only” 

PI & PD DRE for Scenario “All sources but China” 

To be filled 

To be filled 

To be added 

To be filled 

To be filled 

To be filled 



      

Figures in 
Maintext 

Figure 1: 
China attributions to global emissions (PI and PD) and DRF  

Positive DRF 

  10.7 %  

  0.33 from 

  3.10 w/m2 

Negative DRF 

  15.9 %  

  -0.09 from 

  -0.56 w/m2 

Nitrate:  23.4 %  

BC:       19.9 %  

Sulfate: 15.5 %  

HaloC:   4.0 %  

O3:        8.0 %  



      
Figures in 
Maintext 

Figure 2: 
Contribution of China to the global DRF (left panel) and  

impact of RoG on DRF over China territory (right panel) at present day 

Nitrate:  ???  

BC:       35.4 % 

0.37 from 1.04 

Sulfate: 31.5 % 

-0.43 from -1.37 

POM:    27.2 % 

-0.068 from -0.25  

O3:        ??? 

FF CO2: 88.7 %  

LUC CO2:  89.6 %  

CH4:  89.4 %  

N2O:  89.2 %  

HaloC:  96.0 %  
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Figures in 
Maintext 

Figure 3: 
DRF of GHGs and China’s attribution during 1765 – 2007 

GHGs DRF 

  9.0 %  

  0.25 from 

  2.81 w/m2 
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Figures in 
Maintext 

Figure 3: 
DRF of GHGs and China’s attribution during 1765 – 2007 
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Figures in 
Maintext 

Figure 4: 
Global DRF caused by GHGs emitted from China during 1765 - 2007 

w/m2 



      

Figures in 
Maintext 

Figure 5: 
Attribution of China-emitted GHGs to the global DRF during 1765 - 2007 



      

Figures in 
Maintext 

Figure 4~5: 
DRF & Attribution of China-emitted CO2 during 1765 - 2007 
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Figures in 
Maintext 

Figure 6: 
Solar radiative forcing (at TOA) due to landuse change,  W/m2   

(2005-1850, only albedo effect)  

top Globe China
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Problems       Manuscript revision… 

Emission data  ( PI & PD, Global & China ) 

Model description ( OSCAR & LMDz-INCA ) 

Re-Calculation?  ( for O3 and Nitrates) 

Time trend of aerosols DRF? 

LUC related DRF ( How to include? ) 

Discussions 

Conclusions 



 

Future       What we don’t do in this paper? 

Future scenarios 

 

Cross-attributions of main regions 

 (should be easy) 

 

Attribute climate change from emissions 

(causally) 



Thanks ! 


