
Institut für Waldökologie  
und Waldinventuren (WOI) 

Quito    Anke Benndorf    May 12th, 2011 

Forest Land  
- 

According to 2006 IPCC GL 
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2006 IPCC GL 

•  http://www.ipcc-nggip.iges.or.jp/ 
•  Volume 4 
•  Chapter 4 
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Carbon 
fraction 

Biomass Expension Factor 

ΔCG = A * IV * BCEFI * (1+R) * CF 
Lwood-removals = H * BCEFR * (1+R) * CF 

 Gw = Iv*D*BEFI 

Root-to-shoot-ratio 

Biomass Expension Conversion Factor 

Let‘s look at some of the ingredients 

Basic wood 
density 
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Estimating with proxies 

•  Expansion: 
–  from merchantable to total above-ground (BEF) 
–  from above-ground to total (1+R) 

•  Conversion: 
–  From wood volume to biomass (basic density) 
–  From biomass to carbon (carbon fraction) 

•  Combined: BCEF 
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Biomass Expansion Conversion Factor 

•  Forest inventories  
 record usually growing 
 stock, net annual increment, 
  and wood removals in m³ 

•  What is left out? 
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Biomass Expansion Conversion Factor 

•  Assessment of biomass & C stock change 
is on the total biomass, biomass growth, 
biomass removals in tonnes of dry weight 

How to estimate above-ground biomass 
and its changes? 
•  2 ways possible according to 2006 IPCC 

GL 
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Biomass Expansion Conversion Factor 

1.  Do the measuring in the field and apply 
species-specific allometric equations or 
biomass tables on these equations 

2.  Transform available volume data from 
forest inventories* 

*transformation is achieved by applying biomass 
regression functions, expresses biomass of species (t/
ha) or ist rate of change, directly as a function of 
growing stock density (m³/ha) and age, eco-regions, 
etc. 
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Biomass Expansion Conversion Factor 

Discrete transformation factor: 
•  BEF expands the dry weight to account for 

non-mechantable components of tree, stand, 
and forests 

•  BUT before applying BEF volume (m³) must 
be converted into dry-weight (tonne)  
multiply with wood density (D in t/m³) 

•  Good results when local D have been used 
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Biomass Expansion Conversion Factor 

Example: 
•  Above-ground growing stock volume is 80 

m³/ha 
•  BEF = 1,3 (tropical pine species, dbh 

 minimum of 10 cm) 
•  D = 0,51 t/m³ (Pinus caribea) 

Total above-ground biomass = 80 m³/ha* 0,51 t/m³*1,3 
  = 53, 04 t/ha 
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Biomass Expansion Conversion Factor 

Discrete transformation factor: 
•  BECF combines conversion and 

expansion 
•  Transforms with one single multiplication 

directly into above-ground biomass, 
biomass growth, biomass removals (t) 

•  BECFs very convenient, applicable on 
volume-based forest inventories data 

•  Good when derived locally  
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Example: 
•  Above-ground growing stock volume is 80 

m³/ha 
•  BECF = 0,76 (humid tropical, growing  

  stock volume of 80-120 m³) 

Total above-ground biomass = 80 m³* 0,76 
  = 60,8 t/ha 
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Biomass Expansion Conversion Factor 

•  Relation of BCEF and BEF: 

•  2006 IPCC GL uses 3 BCEFs: 
– BCEFS: vol. growing stock above-ground  

  biomass 

– BCEFI: vol. net annual increment above-  
  ground biomass growth 

– BCEFR: wood & fuelwood removal into above-
  ground biomass removal (including bark) 

BCEF = BEF*D 
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Biomass Expension Conversion Factor 

•  2006 IPCC GL, Table 4.5 provides default 
factors as a function of growing stock 
densitiy 
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Biomass Expansion Conversion Factor 

Wirth et al. 2004 
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Root-to-shoot ratio 

•  Ratio of below-ground biomass to above-
ground biomass 

•  t d.m. bgb/ t d.m. abb 
•  Table 4.4 
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Root-to-shoot ratio 
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Wood density 

•  Ratio between oven dry mass & fresh 
stem-wood volume w/o bark 

•  From m³ to t 
•  Table 4.13 for tropical tree species 
•  Table 4.14 for temperate & boreal tree 

taxa 
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Wood density 



Quito    Anke Benndorf    May 12th, 2011 

Carbon fraction 

•  Allows to estimate C in the biomass 
•  t C/t d.m. 
•  Table 4.3 
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Carbon fraction 
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What is needed for tier 1? 
Biomass DOM Soil 

FL remaining 
FL 

Tier 1 BCEFs, R, CF = 
0,47 t C/ t d.m. 

0 Mineral S = 0 
Organic S= A*1,36 

L converted 
to FL 

Tier 1 BCEFs, R, CF = 
0,47 t C/ t d.m. 

Data on  C – 
Stock in 
Litter, Table 
2.2 

Minerarl S: SOC Referenz C stock, table 
2.3, land-use factors, mgt-factors, C input 
factors 
Organic S= A*1,36 

FL converted 
to L 

Tier 1 BCEFs, R, CF = 
0,47 t C/ t d.m., 
 Tables 4.7 to 
4.12 

Data on  C – 
Stock in 
Litter, Table 
2.2 

SOC Referenz C stock table 2.3, land-use 
factors, mgt-factors, C input factors 
Minerarl S: SOC Referenz C stock, table 
2.3, land-use factors, mgt-factors, C input 
factors 
Organic S= A*1,36 
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Thank you! 


