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1. INTRODUCTION 

This tool provides a step-by-step method for estimating carbon stocks and change in carbon stocks in 
dead wood and/or waste in the baseline and project scenarios of a ZERO2NATURE-PREFOR 
project activity.  The tool provides methods based on field measurements.  Simplified methods based 
on conservative default factors are also available where certain conditions are met. 

2. SCOPE, APPLICABILITY, AND ENTRY INTO FORCE 

2.1. Scope 

This tool can be used for estimation of carbon stocks and change in carbon stocks in dead wood 
and/or waste in the baseline and project scenarios of A ZERO2NATURE-PREFOR project 
activity. 

2.2. Applicability 

This tool has no internal applicability conditions. 

This tool makes the following assumptions: 

(a) Linearity of change of biomass in dead wood and waste over a period of time: 

Change of biomass in dead wood and waste may be assumed to proceed, on average, at an 
approximately constant rate between two points of time at which the biomass is estimated; 

(b) Appropriateness of root-shoot ratios: 

Root-shoot ratios appropriate for estimation of below-ground biomass from above-ground 
biomass of living trees are also appropriate for dead trees. 

2.3. Entry into force 

The date of entry into force of this Tool’s updated version is May 4, 2020. 

3. NORMATIVE REFERENCES 

The following documents are indispensable for the application of this tool: 

(a) Glossary of ZERO2NATURE terms; 
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(b) Tool “Estimation of carbon stocks and change in carbon stocks of trees and shrubs in 
ZERO2NATURE-PREFOR project activities”; 

(c) ZERO2NATURE standard. 

4. DEFINITIONS 

The definitions contained in the Glossary of ZERO2NATURE terms shall apply.  Where a term is 
not defined in the Glossary of ZERO2NATURE terms, project participants should consult the 
definitions provided in the IPCC Good Practice Guidance for Land Use, Land-Use Change and 
Forestry (IPCC GPG-LULUCF 2003). 

5. PARAMETERS 

This tool provides procedures to determine the following parameters: 

 

While applying this tool in a methodology, the following notation should be used: 

(a) In the baseline scenario: 

; 

(b) In the project scenario: 

. 
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6. ESTIMATION OF CARBON STOCK AND CHANGE IN CARBON STOCK IN DEAD 
WOOD 

Carbon stock in dead wood is estimated on the basis of the same strata, and the same sample plots, 
which are used for the purpose of estimation of living tree biomass.  However, project participants 
(PPs) applying this tool may use a different stratification for the purpose of estimation of carbon 
stock in dead wood if transparent and verifiable information can be given for justification of such a 
choice. 

Two methods are offered for estimation of carbon stock in dead wood: a measurement-based method 
and a conservative default-factor based method. 

6.1. Measurement-based methods for estimation of carbon stock in dead wood 

For the purpose of this tool, the term “species” also implies a group of species when a biometric 
parameter (e.g. biomass expansion factor, root-shoot ratio, basic wood density) or a model (e.g. 
allometric equation, volume equation or table) is applicable to more than one species. 

Biomass of dead wood of species j in sample plot p in stratum i at a given point of time in year y is 
calculated separately for the following two types of dead wood: 

(a) Standing dead wood; 

(b) Lying dead wood. 

Note: Uprooted trees lying on the ground, if not extracted, shall be treated as “standing dead wood” 
for estimation of deadwood biomass. 

6.1.1. Standing dead wood 

For the following two categories of standing dead wood, the biomass of standing dead wood is 
estimated by applying a biomass reduction factor to whole tree biomass: 

(a) Dead trees which have lost only leaves and twigs. 

Dead wood biomass is equal to whole tree biomass multiplied by a biomass reduction factor equal 
to 0.975; 

(b) Dead trees which have lost leaves, twigs and small branches (diameter < 10 cm). 

Dead wood biomass is equal to whole tree biomass multiplied by a biomass reduction factor equal to 
0.80. 



 

     ESTIMATIONS OF CARBON STOCKS AND CHANGE IN CARBON STOCKS OF DEAD WOOD 
AND WASTE IN ZERO2NATURE-PREFOR PROJECT ACTIVITIES 

      Version 1.1 – Scope 17 

  

6.1.1.1. Estimation of standing dead tree biomass using BEF method 

Under this method volume tables (or volume functions/curves) are used to convert tree dimensions 
to stem volume of trees. Stem volume of trees is converted to above-ground tree biomass using basic 
wood density and biomass expansion factors and the above-ground tree biomass is expanded to total 
tree biomass using root-shoot ratios. Thus, dead wood biomass in standing dead trees of species j in 
sample plot p is calculated as: 
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6.1.1.2. Estimation of standing dead tree biomass using allometric method 

Under this method allometric equations are used to convert tree dimensions to above-ground biomass 
of trees and the above-ground tree biomass is expanded to total tree biomass using root-shoot ratios. 
Thus, dead wood biomass in standing dead trees of species j in sample plot p is calculated as: 
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6.1.1.3. Estimation of carbon stock in standing dead wood in dead trees 

In both the BEF method and the allometric method, the carbon stock in dead wood biomass in 
standing dead trees of species j in sample plot p of stratum i is calculated as follows: 

6.1.1.4. Estimation of carbon stock in standing dead wood in tree stumps 

Each dead tree stump in a sample plot is categorized into a decay class as: 

(a) Sound; 

(b) Intermediate or 

(c) Rotten. 

A density reduction factor is assigned to each of the decay classes, which is to be multiplied by the 
basic wood density of the species of the stump to obtain its estimated wood density.  The following 
default values of the density reduction factors for the three decay classes are used, unless PPs have 
more specific data available with them: for the decay class: 

(a) Sound, the density reduction factor = 1.00, for the decay class; 

(b) Intermediate, the density reduction factor = 0.80, for the decay class and 

(c) Rotten, the density reduction factor = 0.45. 
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For each dead tree stump of height less than 4m the mid-height diameter is measured.  For each dead 
tree stump of height 4m and above, the diameter at breast height (DBH) is measured. 

For stumps of height more than 4 m, the mid-height diameter of the stump is estimated as: 

 

Carbon stock in dead wood in dead tree stumps of species j in plot p is calculated as: 
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6.1.2. Lying dead wood 

Lying dead wood is estimated by using line transect method (Harmon and Sexton, 1996).  Two 
transect lines, of total length of at least 100 m, approximately orthogonally bisecting each other at the 
centre of the plot are established and the diameter of each piece of lying dead wood (with diameter 
≥10 cm) intersecting a transect line is measured. 

Each piece of dead wood is assigned to one of three decay classes and each of the three decay classes 
are assigned a density reduction factor as explained. 

Based on these measurements and categorization into decay classes, carbon stock in lying dead wood 
of species j in plot p is calculated as: 
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The carbon stock in dead wood in a stratum is then calculated as: 
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Finally, the carbon stock in dead tree biomass within the project boundary at a given point of time in 
year y is calculated by summing up over all the strata, that is: 

 

6.2. Conservative default-factor based method for estimation of carbon stock in dead wood 

If PPs do not wish to make sampling based measurements for estimation of C stock in dead wood, 
they may use the default-factor based method described in this section.  The default-factor based 
method is applicable only if dead wood remains in situ and is not removed from the project boundary 
through any type of anthropic activities. 

For all strata to which the default-factor based method is applied, the carbon stock in dead wood is 
estimated as: 

 



 

     ESTIMATIONS OF CARBON STOCKS AND CHANGE IN CARBON STOCKS OF DEAD WOOD 
AND WASTE IN ZERO2NATURE-PREFOR PROJECT ACTIVITIES 

      Version 1.1 – Scope 17 

  

Value of the conservative default factor expressing carbon stock in dead wood as a percentage of 
carbon stock in tree biomass (DFDW) is selected according to the guidance provided in the relevant 

table in Section 8 unless transparent and verifiable information can be provided to justify a different 
value. 

6.3. Change in carbon stock in dead wood 

The rate of change of dead wood biomass over a period of time is calculated assuming a linear change. 
Therefore, the rate of change in carbon stock in dead wood over a period of time is calculated as: 

 

Change in carbon stock in dead wood within the project boundary in year y (y1 ≤ y ≤ y2) is given by: 
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7. ESTIMATION OF CARBON STOCK AND CHANGE IN CARBON STOCK IN WASTE 

Carbon stock in waste is estimated on the basis of the same strata, and the same sample plots, which 
are used for the purpose of estimation of living tree biomass.  However, PPs applying this tool may 
use a different stratification for the purpose of estimation of carbon stock in waste if transparent and 
verifiable information can be given for justification of such a choice. 

Two methods are offered for estimation of carbon stock in waste: a measurement-based method and a 
conservative default-based approach. 

7.1. Measurement-based method for estimation of carbon stock in waste 

For estimating carbon stock in waste, four waste samples are collected from each sample plot, using a 
sampling frame which is placed in four randomly selected positions within the plot.  The four 
samples are well mixed into one composite sample and its wet weight is taken.  A sub-sample taken 
from the composite sample is weighed, oven dried, and weighed again to determine its dry weight.  
The dry-to-wet weight ratio of the sub-sample is calculated and used for estimating the dry weight of 
the composite waste sample. 

Carbon stock in waste biomass in plot p is then calculated as: 
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Carbon stock in waste in stratum i is then calculated as: 

 

Finally, the carbon stock in waste biomass within the project boundary at a given point of time in year 
y is calculated by summing up (CW,i,y)over all the strata, that is: 

 

7.2. Conservative default-factor based method for estimation of carbon stock in waste 

If PPs do not wish to make sampling based measurements for estimation of C stock in waste, they 
may use the default-factor based method described in this section.  The default-factor based method 
is applicable only if waste remains in situ and is not removed from the project boundary through any 
type of anthropic activities. 
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For all strata to which this default method is applied, the carbon stock in waste is estimated as: 

 

Value of the conservative default factor expressing carbon stock in waste as a percentage of carbon 
stock in tree biomass (is selected according to the guidance provided in the relevant table in Section 8 
unless transparent and verifiable information can be provided to justify a different value. 

7.3. Change in carbon stock in waste 

The rate of change of waste biomass over a period of time is calculated assuming a linear change. 
Therefore, the rate of change in carbon stock in waste over a period of time is calculated as: 
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Change in carbon stock in waste within the project boundary in year y (y1 ≤ y ≤ y2) is given by: 

 

8. DATA AND PARAMETERS USED IN THE TOOL 

The following tables describe the data and parameters used in this tool.  The guidelines contained in 
these tables regarding selection of data sources, and procedures to be followed in measurement, where 
applicable, should be treated as an integral part of this tool. 

8.1. Data and parameters not measured 
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8.2. Data and parameters measured 
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