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Topics 

1.  BC‐model‐measurement ACPD paper update 
2.  “Bounding BC” project 
3.  BC‐Indirect effect model exercise 





ACPD paper conclusions and next genera'on? 
•  Compared to surface concentra'on measurements, BC 

models were generally not underes'ma'ng. However will 
aerosol microphysics decrease BC life'me and result in 
underes'ma'on, especially in remote loca'ons? 

•  Compared to column retrievals of absorp'on aerosol op'cal 
depths (AAOD), old models generally underes'mate, 
especially in Asia, biomass burning regions, remote regions. 
Aerosol microphysics (BC‐core‐shell) will improve this. 

•  Compared to aircraW SP2 data over North America, models 
typically overes'mate BC aloW at low‐mid la'tudes; they 
underes'mate lower tropospheric BC in the Arc'c. Aerosol 
microphysics may again decrease transport to the Arc'c since 
BC life'me will typically decrease. 



Summary tables, ra'o of model to observed 

aircraW Surface, AAOD measurements 





Low‐mid‐
la'tude SP2 
data and 
models 



Arc'c SP2 
data and 
models 



2. “Bounding the Role of Black Carbon in Climate” 
led by Tami Bond, with AC&C support  

•  Purpose: Produce a document that synthesizes 
the current state of science regarding BC as a 
climate forcing agent and present it in a form 
accessible to policy makers. 

•  Timeline: first draW by November 30, next 
author mee'ng January. 



BBC sec'ons and lead authors 
•  BC Emissions (Venkataraman) 
•  BC Direct radia've forcing (Schulz) 
•  BC snow (Warren) and cloud indirect (Lohmann) 
forcings (including both liquid and ice‐cloud 
effects) 

•  Climate response (Boucher) and metrics 
(Berntsen). Climate response includes response 
to above forcings as well as cloud semi‐direct 
effects 

•  Impacts (Bond, Ghan) and mi'ga'on (DeAngelo) 
of BC‐rich sources (i.e. considering whole 
sources, not BC in isola'on) 



3. BC effects on the indirect effect:  
Add‐on experiments to last set of AeroCom indirect effect experiments 

•  Since BC (primary par'cle) influences CCN, 
reduc'on in BC could either: 

1)  Reduce CCN since secondary species would 
condense upon a reduced number of primary 
par'cles, therefore reduce the indirect effect  

and/or 
2) Increase CCN since cleanup of BC par'cles 

could enhance nuclea'on from secondary 
species, therefore increase the indirect 
effect. 



AeroCom BC‐IE year 2000 Experiments 

1)  BC_FF fossil fuel BC emissions are zero. 

2)  BCOC_BF biofuel BC and OC are zero. 

3)  BCOC_D BC/OC with zero diesel emissions 
(provided) 

4)  BCOC_WS using BC/OC with zero woodstove 
emissions (soon to be provided) 



Par'cipa'ng models 

1)  LSCE 
2)  CAM‐Oslo 

3)  ECHAM5‐HAM 

4)  GISS  
5)  CAM‐PNNL 

6)  SPRINTARS  



VERY preliminary results for no FF BC 
GISS model (Bauer et al.) 

Removal of FF BC: 
CDNC, cloud cover and LWP increase in some regions, decrease in others…. 

So far looks like posi've forcing change (loss of cloud) 

Cloud droplet number  
concentra'on change  



VERY preliminary results for no FF BC 
GISS model 

But regions where CDNC INCREASE have increased cloud op<cal depth, nega<ve forcing. 

So DE is about ‐0.08 and IE is small, so net effect is nega<ve. 

Cloud op<cal 
depth 

Indirect effect is 
close to zero… 



VERY preliminary results for no FF BC 

GISS 

Sprintars 

Sprintars has +CDNC, clouds, LWP, probably also nega<ve forcing 


