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Introduction

Countries are reporting changes in their C stocks of 
forests to UNFCCC

Methodology should be transparent and verifiable
(IPCC Guidance)

Many countries lack representative biomass models
(eqs. and BEFs) and uncertainty estimates

IPCC Guidance "as estimated by expert judgment, 
overall uncertainty of BEFs should be 30%."

BEF = biomass expansion factor, a tool to convert stem
volume to whole tree biomass
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Introduction (2)

Sources of uncertainty in national estimates of carbon
of biomass:

- BEF based on < 50 trees, representativeness?

- The uncertainty of C stock change = uncertainty of 
stem volume increment ???

- Using 30% as default uncertainty
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Objective

To develop an approach for error propagation of BEFs

To analyze factors contributing to overall uncertainty

To develop BEFs for Norway spruce in Czech Republic 
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Material

Permanent sample plots of Czech Republic

Established 1960s, measurements 1996-2003 

Norway spruce plots (n=264), with tree-level 
measurements (dbh from 51035, every fifth for height) 

Local stem volume model by Korsun et al.,  f(dbh,h)

Biomass models from Wirth et al. 2004, f(dbh,h)

BEF calculated for each plot
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Material, Spruce plots
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Methodology, uncertainty estimation

- Error distribution of BEF by Monte Carlo simulation

- BEF=M/V, where M=aboveground biomass and 
V=merchantable volume



Pools and fluxes of carbon....16.3.2006

Assumptions of MC simulation

Measurement errors (standard errors):
- dbh ± 0.4 cm (based on VAPU)
- h ± 40-60 cm (based on VAPU, depending on 
height)
- stand age ± 15%

Model errors
- volume model ± 10%
- biomass model ± 10-100% (based on var-cov
matrices from Wirth et al.)

Methodology, uncertainty estimation
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Methodology, uncertainty estimation

Steps:

PLOT n
(dbh,h)

(20,8) (12,5) 

(25,?) 

biomass models
f (dbh, h)

volume models
f (dbh, h)

BEF
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Methodology, scenarios

Model errors at plot level between trees:
1. independent 
2. fully correlated 
3. 40% of variance of model error constant in a plot
4. 60% of variance of model error constant in a plot

Sensitivity analysis by ignoring errors one by one:
1. measurement error of dbh and h
2. stem volume model
3. biomass models
4. volume- and biomass models
5. stand age
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Results, uncertainty
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Results, uncertainty
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Results, sensitivity
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Conclusions
Dependencies of model errors affect the overall 
uncertainty -> assumptions of independent errors gave 
too optimistic error bounds

Most of the uncertainty was due to biomass- and 
volume models

Parameter uncertainty of biomass models can be 
substantial and should be taken into account

Carbon stock change of forest biomass may not be 
statistically significant due to wide error bounds -> more 
trees should be felled and/or existing data should be 
more thoroughly used,
Error bounds for Spruce BEF here (-17% , +24%)


