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Change in carbon stocks of forests 
remaining forests (gain-loss)

Common AFOLU method used for dealing with 
timber removals (also fuel and disturbance)timber removals (also fuel and disturbance)



Estimating emissions from removals by 
selective logging in the tropical forests

• Impacts of selective logging on removals:

Logging Infrastructure:
•Roads
•Skid Trails
•Logging Decks

Collateral damage

Wood products

Proposed equation for estimating emissions 
from removals in selective logging

C emissions t C/yr = [vol timber extracted x WD x CF x (1 LTP)] +C emissions, t C/yr = [vol timber extracted x WD x CF x (1‐LTP)] +
[vol timber extracted x LDF ] +
[vol timber extracted x LIF ]

Where:
Vol = volume over bark (m3)
WD = wood density (t/m3)
CF = carbon fractionCF   carbon fraction
LTP = proportion of extracted wood in long term products still in 
use after 100 yr (dimensionless)
LDF = logging damage factor (t C/m3)
LIF = logging infrastructure factor (t C/m3)



Impact on carbon stocks of selective 
logging in Republic of Congo 

Pearson et al.  2004

Parameters used in emission estimates:
Region  Over‐bark 

volume of 
timber 
extracted 
(m3/yr)

WD‐Wood 
density (t dry 
mass/m3) 

LDF‐Logging 
damage factor 
(t C/m3 
extracted) 

LIF‐Logging 
infrastructure 
factor (t C/m3 
extracted) 

LTP‐
Proportion of 
extracted 
wood still in 
use after 100(m /yr)  use after 100 
yr 

Africa  Average of 
period 2000‐
2005 x 1.15 

0.58 0.38 0.29 0.11 

America  Average of 
period 2000‐
2005 x 1.15 

0.60 0.71 0.29 0.10 

Asia  Average of 
i d 2000

0.57 0.63 0.29 0.11 
period 2000‐
2005 x 1.15 

  •Factors developed from data for Bolivia, Brazil, ROC, Indonesia
•Industrial roundwood data from  FAO FRA2005 & Forest Products
•FAO data do not distinguish between production from native 
forests versus plantations in most cases



Pantropical estimate of carbon 
emissions from selective logging

 Region 

 Total 
Emissions 
(Pg C yr-1) 

 Timber 
Extraction 

Incidental 
Damage 

 Logging 
Infrastructure 

Africa 0.05               53% 16% 31%
Latin America 0.11               52% 25% 23%
Asia 0.05               44% 31% 25%
Total 0.22               50% 25% 25%

Emission 
estimates based 
on AFOLU 
guidance

Change in carbon stocks of forests 
remaining forests: outstanding issues

• Use of FAO Forest Products or FRA reports for Tier 1 data—
generally does not distinguish between plantations and native g y g p
forests

• Total emissions underestimated because not all sources included

• Gains by growth—need improved guidance as most apply growth 
factor to all forests not just those under concessions or active 
logging

– Regrowth occurs in gaps and maybe not enhanced by logging 
(smaller trees and gap closure)

– Occurs over limited time frame

– Many tropical countries report C sink for forests as a result

• Further investigation needed on all sources of emissions and  
guidance on how to apply growth



Classic 
example from 

AFOLU

Revisit default EFs for pantropics
• Root of Efs is 1996 Guidance—one value per each 
of 6 ecoregions per region (Africa, America, of 6 ecoregions per region (Africa, America,
continental and insular Asia) based on a 
combination of inventory data and forest C maps

• Or partial national estimate based on inventory of 
forests with potential commercial value and 
default biomass expansion factors (either FAO 
Forestry 134 [Brown 1997‐equation] or GPG‐Forestry 34 [ rown 997 equation] or GPG
range of factors)

• Updated in 2003 GPG –added a range but no 
guidance on how to use range



Geographic scope of new effort
Year ≈2000

New analysis by Sassan Saatchi  (JPL), Nancy Harris & Sandra Brown 
(Winrock), and Bill Salas (Applied Geosolutions) with support by World Bank

Biomass prediction model

Sassan Saatchi et al 2010
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Biomass data from field plots (4,000+)

Height derived from LIDAR points 
(150,000+) and 

Used for 3 steps: (1) develop regression equations of field data with LIDAR 
points (2) extrapolate C stocks over larger area and (3) validate mappoints, (2) extrapolate C stocks over larger area and (3) validate map



5/14/2010

Total Biomass Carbon Stocks

BGB was added to AGB using equation from Mokany et al. (2006)

Biomass Model Validation

Overall Accuracy = 76%
LA = 81% AF=86% SA=69%



Example of forest C stocks from map

Total Biomass Carbon AG+BG (t C/ha)
new data FAO‐FRA2005

Brazil 130 103
Bolivia 116 90
Peru 172 no data
DRC 140 173
ROC 159 231
Cameroon 155 90

COUNTRY 
Total Biomass Carbon AG+BG (t C/ha)

Cameroon 155 90
Indonesia 144 67
Malaysia 163 168
Vietnam 108 91
PNG 149 no data


