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I. 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:

(2) 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 is September 24, 2012.

3. NORMATIVE REFERENCES

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

(a) Glossary of ZERO2NATURE™ terms;

(b) Tool “Estimation of carbon stocks and change in carbon stocks of trees and shrubs in

ZERO2NATURE™-PREFOR project activities”;

() ZERO2NATURE™ standard.

4. DEFINITIONS

The definitions contained in the Glossary of ZERO2ZNATURE™ terms shall apply. Where a
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term is not defined in the Glossary of ZERO2NATURE™ terms, project participants should
consult the definitions provided in the /PCC 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:

Table 1. Parameters determined by the tool

Parameter Unit Description

Cow.y tEIP Carbon stock in dead wood within the project boundary at
a given point of time in year y

ACpw .y tEIP Change in carbon stock in dead wood within the project
boundary in year y

Ciry tEIP Carbon stock inwastewithinthe project boundary at a
given point of time n year y

ACy, tEIP Change in carbon stock inwastewithinthe project
boundary in year y

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

(a) In the baseline scenario:

Cow _gsLy 0T Cpwy and G, gsp,y fOT Gyl

ACpw msLy for ACpy,, and ACy BsrLy for AC,,, ’

(b) In the project scenario:

Cow proyy fOr Cpw,y and Gy proy, for Gy

ﬂﬂﬂw_pggfl_-,.- for ﬂ.cﬂwa and ﬂﬂw_pggfl_-,.- for ﬂEWJy ‘

b

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

or the purpose of this tool, the term “species” also implies a group of species when a biometric
For th f this tool, the t | | f h b t
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 jin sample plot p in stratum 7 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:

(2) 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.
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 ;'in sample plot p is calculated as:
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Bpws_rreg,jpiy = Dy X BEFy; X (1 +R;) X Z Vrgeg,; (DBH Hy) X @

Where:

B DWS_TREE.,j.p.i.y

Vrres,j(DBHy Hy,)

DBH,

Hj

K

Equation (1)

k=1

Biomass of dead wood in dead trees of species jin sample
plot p of stratum / at a point of time in yeary; td.m.

Stem volume of the k" dead tree of species J in plot p of
stratum / as returned by the volume function for species j using
the tree dimension(s) as entry data; m*

Diameter of the k" dead tree of species j in plot p of stratum / at
a point of time in yeary; metre or any other unit of length used by
the volume function

Height of the k" dead tree of species j in plot p of stratum / at a
point of time in yeary; metre or any other unit of length used by
the volume function

Biomass reduction factor for the k" dead tree, depending upon
its category; dimensionless

Basic wood density of species j; t d.m. m~

Biomass expansion factor for conversion of stem biomass to
above-ground tree biomass, for species J; dimensionless

Root-shoot ratio for tree species j; dimensionless

1, 2, 3, ... tree species in plot p

1, 2, 3, ... dead trees of species j in plot p in stratum /

1, 2, 3, ... sample plots in stratum /

1, 2, 3, ... biomass estimation strata within the project boundary

1, 2, 3, ... years elapsed since the start of the ZERO2NATURE-PREFOR
project activity

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 ; in sample plot p is

calculated as:
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K _ Equation (2)
Bpws trEE,jpiy = (1 + Rj) X Z f; (DBH, H;) X ay
k=1

Where:

Bpws rres,jpiy - Biomass of dead wood in standing dead trees of species jin
sample plot p of stratum / at a point of time in yeary; t d.m.

fi(DBHy, Hy) = Above-ground biomass of the k™ dead tree of species j in sample
plot p of stratum / returned by the allometric function for species j
using the tree dimension(s) as entry data; t d.m.

ay = Biomass reduction factor for the k" dead tree, depending upon its
condition ; dimensionless

R; = Root-shoot ratio for tree species j; dimensionless

j = 1,2 3 ...tree species in plot p

k = 1,2, 3 ... dead trees of species jin plot p in stratum /

p = 1,2, 3 ... sample plots in stratum /

i = 1, 2, 3, ... biomass estimation strata within the project boundary

y = 1,2, 3 ... years elapsed since the start of the ZERO2NATURE-PREFOR

project activity

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 7 in sample plot p of stratum 7is calculated as follows:
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Cows_ TREE.jp.iy = 12 X CFrpeg X Bpws TREE.jp.iy

Where:

CDWS'_TREE,j.p,E._‘,-‘

CFTREE

BDW.S‘_TREE. jpiy

Equation (3)

Carbon stock in dead wood in standing dead trees of species jin
sample plot p in stratum / at a given point of time in yeary; t CO.e

Carbon fraction of tree biomass; dimensionless

Biomass of dead wood in standing dead trees of species jin
sample plot p of stratum / at a point of time in yeary; t d.m.

1,2, 3, ... tree species in plot p

1, 2, 3, ... sample plots in stratum /

1, 2, 3, ... biomass estimation strata within the project boundary

1, 2, 3, ... years elapsed since the start of the ZERO2ZNATURE-PREFOR
project activity

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.

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:
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Where:

DM!D_STUMP

DBH =

Hr.‘:TTUMP

HDBH

0.80 Equation (4)

H
SLLLLLS ) for Horyype = 4

Hr.':TTUMP - HDBH

Mid-height diameter of the dead tree stump; m
Diameter at breast height of the dead tree stump, m

Height of the stump: m
Height above ground level at which DBH is measured; m

Carbon stock in dead wood in dead tree stumps of species jin plot pis calculated as:

44 . X
~ X CFragg X Dj X (1+ R;) X % Xx Dyrp stumpi” X Equation (5)

CDWS_.S‘T UMP,jpiy =

Hy = By

1

Where:

CDWS_.‘S'TUMPJ.P.E.}J'

CFTREE

D; =

DM!D_STUMP.k

H, =

B =

—- o Em e
I

Carbon stock in dead wood in dead tree stumps of species jin
sample plot p in stratum / at a given point of time in yeary; tEIP

Carbon fraction of tree biomass; dimensionless
Basic wood density of species j; td.m. m~
Root-shoot ratio for tree species j; dimensionless

Mid-height diameter of the k” dead tree stump of species j in
plot p in stratum /at a given point of time in yeary; m

Height of the k" dead tree stump of species j in plot p in stratum |
at a given point of time in yeary; m

Density reduction factor applicable to the k"dead tree stump of
species jin plot p in stratum f at a given point of time in yeary;
dimensionless

1, 2, 3, ... tree species in plot p

1, 2, 3, ... dead trees of species j in plot p in stratum /

1, 2, 3, ... sample plots in stratum i

1, 2, 3, ... biomass estimation strata within the project boundary

1, 2, 3, ... years elapsed since the start of the ZERO2NATURE-PREFOR
project activity
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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 7 in plot p is calculated as:

44 12 o Equation (6)
Cowrjpiy =75 X CFrpeg X Dj » —— X Z D,z *
n=1

12 8L
Where:
c o _ Carbon stock in lying dead wood of species j in sample plot p in
DWLpLy stratum / at a given point of time in yeary; t EIP
CFrprg = Carbon fraction of tree biomass; dimensionless
D; = Basic wood density of species j; td.m. m~
L — Sum of the lengths of the transect lines approximately orthogonally
bisecting each other at the centre of the plot p; m
D — Diameter of the n™ piece of lying dead wood intersecting a
" transect line; cm
8 — Density reduction factor applicable to the n™ piece of lying dead
n wood intersecting a transect line; dimensionless
j = 1,2, 3 ... tree species in plot p
P = 1,2 3, ... sample plots in stratum i
I = 1, 2, 3, ... biomass estimation strata within the project boundary
¥ = 1,2 3, ...vears elapsed since the start of the ZERO2NATURE-PREFOR

project activity

The carbon stock in dead wood in a stratum is then calculated as:
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A; Equation (7
Cow,iy = A—Iz Z (CDWS_TREE.j,p,I',y + CDWS_.?TUMP,j,p,i,y a ( )
PLOT. P i

+ CDWL.j,p,:',y)

Where:

Cow.iy = Carbon stock in dead wood in stratum 7 at a given point of time in
yeary; tEIP

A; = Total area of stratum /; ha

Aprori = Total area of sample plots in stratum /; ha

Cows tres.jpiy = Carbon stock in dead wood in standing dead trees of species jin

sample plot p in stratum 7 at a given point of time in yeary; tEIP

Carbon stock in dead wood in dead tree stumps of species jin
sample plot p in stratum 7 at a given point of time in yeary; t EIP

CDWS_.S'TUMPJ,D,I',}"

Cowrjp.iy = Carbon stock in lying dead wood of species jin sample plot p in
stratum i/ at a given point of time in yeary; tEIP

j = 1,2 3, ... tree species in plot p

p = 1,2 3, ... sample plots in stratum i

i = 1,2 3, ... biomass estimation strata within the project boundary

y = 1,2 3, ... years elapsed since the start of the ZERO2NATURE-PREFOR

project activity

Finally, the carbon stock in dead tree biomass within the project boundary at a given point of time
in year yis calculated by summing up over all the strata, that is:
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Cow,, = Z Coway Equation (8)

Where:

Cow,y = (Carbon stock in dead wood within the project boundary at a given
point of time in yeary; tEIP

Cow.iy = Carbon stock in dead wood in stratum 7 at a given point of time in
yeary; tEIP

[ = 1,2 3, ... biomass estimation strata within the project boundary

y = 1,2 3. ... years elapsed since the start of the ZERO2NATURE-PREFOR

project activity

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

33. If PPs do not wish to make sampling based measurements for estimation of Cstock 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.

34. For all strata to which the default-factor based method is applied, the carbon stock in dead

wood is estimated as:

Equation (9)

CDW..I',_V = CTREE,L}-‘ X DFDW

Where:

Cow.iy = Carbon stock in dead wood in stratum / at a given point of time in
yeary; tEIP

Crresiy = Carbon stock in trees biomass in stratum i at a point of time in
yeary, as calculated in the tool “Estimation of carbon stocks and
change in carbon stocks of trees and shrubs in ZERO2NATURE-
PREFOR project activities™; tEIP

DFyy = Conservative default factor expressing carbon stock in dead wood
as a percentage of carbon stock in tree biomass; per cent

i = 1, 2,3, ... biomass estimation strata within the project boundary

y = 1, 2, 3, ... years elapsed since the start of the ZERO2NATURE-PREFOR

project activity
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Value of the conservative default factor expressing carbon stock in dead wood as a percentage of
carbon stock in tree biomass (DF,,,,) 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:

dCDW,(yl,yz] =
Where:

dCD W.(¥y.¥a)
Cow.y,

Cowy,

T

Change in carbon stock in dead wood within the project boundary in year y (< y< y2)is given

Cow.y, — Cow.y,

Equation (10)

T

Rate of change in carbon stock in dead wood within the project
boundary during the period between a point of time in yeary, and
a point of time in yearyz; t EIP yr’

Carbon stock in dead wood within the project boundary at a point
of time in yeary;; t EIP

Carbon stock in dead wood within the project boundary at a point
of time in yeary,; tEIP

Time elapsed between two successive estimations (T=¥, —¥); yr

by:
ACpwy =dCpy (y,,,) X 1yearfory, < y<y, Equation (11)
Where:
ACpwy = Change in carbon stock in dead wood within the project boundary
in yeary ; tEIP
ACow, (v, = Rate of change in carbon stock in dead wood within the project

7. ESTIMATION OF CARBON STOCK AND CHANGE IN CARBON STOCK IN

WASTE

boundary during the period between a point of time in yeary, and
a point of time in yeary z; t EIP yr~



Nature-

2

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

Version 1.0 — Scope 17

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:

44 Ay, i
Cwpiy =5 X CFu X 25+ a"'_ X By weTpi X DWRy Equation (12)
.l
w

Where:

Cw piy = Carbon stock in litter in plot p in stratum / in yeary ; t EIP

CFy = Carhon fraction of dry biomass in waste ; dimensionless (IPCC
default value of 0.37 is used)

By WET.p.i = Wet weight of the composite waste sample collected from plot p of
stratum 7; kg

DWRy, = Dry-to-wet weight ratio of the waste sub-sample collected from
plot p in stratum /; dimensionless
MNote: it is acceptable to determine this ratio for three randomly
selected sample plots in a stratum and then apply the average
ratio to all plots in that stratum

Ap.i = Area of sample plot p of stratum /; ha

ay,; = Area of sampling frame for plot p in stratum 7; m*
Note: The numerical factor 2.5 appears in this equation because of
coversion of units from kg to tonne and from m? to ha, as well as
because of the fact that By, warp: IS the wet weight of waste
collected from an area equal to four times the area of the sampling
frame

i = 1, 2, 3, ... biomass estimation strata within the project boundary

p = 1,2 3, ... sample plots in stratum §

¥ = 1,2 3. ...vyears elapsed since the start of the ZERO2NATURE-PREFOR

project activity
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Carbon stock in waste in stratum 7'is then calculated as:

A; Equation (13
Curay =7ﬁz Gy iy q (13)
APLOT,E >

Where:

Cw.sy = Carbon stock in waste in stratum 7 at a given point of time in yeary;
tEP

A; = Area of stratum /; ha

Aprori = Area of sample plots in stratum /; ha

Copiny = Carbon stock inwastein plotp in stratum /; t EIP

p = 1,2 3 ... sample plots in stratum i

i = 1,2, 3 ... hiomass estimation strata within the project boundary

y = 1,2, 3, ... years elapsed since the start of the ZERO2NATURE-PREFOR

project activity

Finally, the carabon stock in waste biomass within the project boundary at a given point of time in
year yis calculated by summing up (C Wi },>over all the strata, that is:

Equation (14
G =Z G, q (14)
Where:
Covy = Carbon stock in waste within the project boundary at a given point of

time in yeary; tEIP

Gz = Carbon stock in waste in stratum Jj at a given point of time in yeary;
v tEIP

i = 1, 2, 3. ... biomass estimation strata within the project boundary

Y = 1,2 3, ... years elapsed since the start of the ZERO2NATURE-PREFOR

project activity

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
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is applicable only if waste remains in situ and is not removed from the project boundary through
any type of anthropic activities.

45. For all strata to which this default method is applied, the carbon stock in waste is estimated as:

Cwiy = Crregiy X DFy Equation (15)

Where:

Gy = Carbon stock in waste in stratum / at a given point of time in yeary;
tEIP

Crreg,iy = Carbon stock in trees biomass in stratum / at a point of time in

yeary, as calculated in the tool "Estimation of carbon stocks and
change in carbon stocks of trees and shrubs in ZERO2ZNATURE -
PREFOR project activities”; t EIP

DFy; = Conservative default factor expressing carbon stock in waste as a
percentage of carbon stock in tree biomass; percent

i = 1,2, 3, ... biomass estimation strata within the project boundary

¥ = 1,2, 3, ... years elapsed since the start of the ZERO2ZNATURE-PREFOR
project activity

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

47. 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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dac

wr(}'p}'zj

Where:
dac

wr(}'lr}’z)

Cw-}"z

CW.}':L

T

Cw.y, — Cwry, Equation (16)

Rate of change in carbon stock in waste within the project boundary
during the period between a point of time in yeary, and a point of
time in yeary s tEIP yr

Carbon stock in waste within the project boundary at a point

of time in yearyz; t EIP

Carbon stock in waste within the project boundary at a point
of time in yeary;; tEIP

Time elapsed between two successive estimations (T=¥, = ¥); yr

Change in carbon stock in waste within the project boundary in year y(y: < y< yz) is given by:

ACwy =dCy vy X Lyearfory, = v <y,

Where:
ﬂCW.y

dcw,(yl,yzj

Equation (17)

Change in carbon stock in waste within the project boundary
in yeary ; tEIP

Rate of change in carbon stock in waste within the project
boundary during the period between a point of time in yeary, and
a point of time in yeary; tEIP yr’

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.
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8.1. Data and parameters not measured

Data / Parameter table 1.

‘ Data / Parameter:

| Data unit:
| Used in equations:
Description:

Source of data:

BEF,

Dimensionless

1

Biomass expansion factor for conversion of stem biomass to above-
ground biomass for tree species j

Values from Table 3A.1.10 of IPCC GPG-LULUCF 2003 are used
unless transparent and vernfiable information can be provided to
justify different values

Measurement

Any comment:

procedures (if any):

BEFs in IPCC literature and national inventory are usually applicable
to closed canopy forest. If applied to individual trees growing in an
open field it is recommended that the selected BEF be increased by
30 per cent

‘ Data / Parameter: CFrgee
| Data unit: tCt'dm.
‘ Used in equations: 3.5, 6

| Description:

Carbon fraction of tree biomass

‘ Source of data-

Measurement
procedures (if any):

| Any comment:

A value of 0.5 shall be used unless transparent and verifiable
information can be provided to justify a different value
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Data / Parameter table 3.

| Data / Parameter: CFy,
| Data unit: tCt'dm.
| Used in equations: 12
| Description: Carbon fraction of litter biomass
| Source of data: IPCC default value of 0.37 t C t' d.m. may be used
‘ Measurement -
procedures (if any):
| Any comment: -

Data / Parameter table 4.

‘ Data / Parameter: D,
| Data unit: tdm. m™
‘ Used in equations: 1,5 6
| Description: Basic wood density for species |
Source of data: Yalues from Table 3A.1.9 of IPCC GPG-LULUCF 2003 are used

unless transparent and verifiable information can be provided to
Justify different values

Measurement -
procedures (if any):

| Any comment: -
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Data / Parameter table 5.

Data / Parameter: DFpy

Data unit: Per cent

Used in equations: 9

Description: Conservative default factor expressing carbon stock in dead wood as
a percentage of carbon stock in tree biomass

Source of data: Defaults conservatively derived from Delaney et al. 1997, Smith et

al. 2006, Glenday 2008, Keller et al. 2004, Eaton and Lawrence
2006, Krankina and Harmon 1995, and Clark et al 2002:

Biome Elevation Precipitation DFpw
Tropical <=2000m <1000 mm yr" 2%
Tropical =2000m 1000-1600 mm },fr'1 1%
Tropical <2000m =1600 mm yr" 6%
Tropical =2000m All 7%
Temperate/ All All 3%
boreal

Measurement -
procedures (if any):

Any comment: -
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Data / Parameter table 6.

‘ Data / Parameter: DF,,
| Data unit: Per cent
| Used in equations: 15
Description: Default factor for the relationship between carbon stock in litter and
carbon stock in living trees
Source of data: Defaults conservatively derived from sources cited above:
Biome Elevation Precipitation DFy;
Tropical <2000m =1000 mm yr" 4%
Tropical <2000m 1000-1600 mm },fr'1 1%
Tropical <2000m =1600 mm yr" 1%
Tropical =2000m All 1%
Temperate/ All All 4%
boreal
Measurement -
procedures (if any):
| Any comment: -

Data / Parameter table 7.

‘ Data / Parameter: R,
| Data unit: Dimensionless
‘ Used in equations: 1,2, 5
| Description: Root-shoot ratio for species j
Source of data: The value of R; shall be calculated as: R = exp[-

1.085+0.9256xIn{A)J/A, where A is above-ground biomass
{tdm. ha'1) [Source: Table 4 A4 of IPCC GPG-LULUCF 2003]
unless transparent and verifiable information can be provided to
justify a different value

Measurement -

procedures (if any):

Any comment: -
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8.2. Data and parameters measured

Data / Parameter table 8.

| Data / Parameter: A;
| Data unit: ha
| Used in equations: 7.13
| Description: Area of stratum i
| Source of data: Field measurement
Measurement Standard operating procedures (SOPs) prescribed under national
procedures (if any): forest inventory are applied. In the absence of these, S0OPs from
published handbooks, or from the IPCC GPG LULUCF 2003, may be
applied
| Monitoring frequency: | Every five years since the year of the initial verification
QA/QC procedures: Quality control/quality assurance (QA/QC) procedures prescribed
under national forest inventory are applied. In the absence of these,
QA/QC procedures from published handbooks, or from the IPCC
GPG LULUCF 2003, may be applied
Any comment: -

Data / Parameter table 9.

‘ Data / Parameter: Aprors
‘ Data unit: ha
| Used in equations: 7.12,13
\ Description: Total area of sample plots in stratum J
\ Source of data: Field measurement
Measurement Standard operating procedures (SOPs) prescribed under national
procedures (if any): forest inventory are applied. In the absence of these, SOPFs from
published handbooks, or from the IPCC GPG LULUCF 2003, may be
applied
Monitoring frequency: | Every five years since the year of the initial verification
QA/QC procedures: Quality confrol/quality assurance (QA/QC) procedures prescribed
under national forest inventory are applied. In the absence of these,
QA/QC procedures from published handbooks, or from the IPCC
GPG LULUCF 2003, may be applied
Any comment: -
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Data / Parameter table 10.

| Data / Parameter: a,;
| Data unit: m?
| Used in equations: 12
| Description: Area of litter sampling frame used in plot p in stratum J
| Source of data: Measurement
Measurement Standard operating procedures (SOPs) prescribed under national
procedures (if any): forest inventory are applied. In the absence of these, SOPs from
published handbooks, or from the IPCC GPG LULUCF 2003, may be
applied
Monitoring frequency: | Every five years since the year of the initial verification
QA/MQC procedures: Quality control/quality assurance (QA/QC) procedures prescribed
under national forest inventory are applied. In the absence of these,
QA/QC procedures from published handbooks, or from the IPCC
GPG LULUCF 2003, may be applied
Any comment: Often a litter sampling frame of 0.50 m” is used

Data / Parameter table 11.

‘ Data / Parameter: Bt werpi
| Data unit: Kg
| Used in equations: 12
Description: Wet weight of the composite litter sample collected from plot p of
stratum 7, kg
| Source of data: Field measurements in sample plots
Measurement Standard operating procedures (SOPs) prescribed under national
procedures (if any): forest inventary are applied. In the absence of these, SOPs from
published handbooks, or from the IPCC GPG LULUCF 2003, may be
applied
Monitoring frequency: | Every five years since the year of the initial verification
QA/QC procedures: Quality control/quality assurance (QA/QC) procedures prescribed
under national forest inventory are applied. In the absence of these,
QA/QC procedures from published handbooks, or from the IPCC
GPG LULUCF 2003, may be applied
Any comment: -
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Data / Parameter table 12.

| Data / Parameter: DBH
| Data unit: cm or any unit of length as specified
| Used in equations: 1,2, 4
Description: Diameter at breast height of a tree. For the purpose of equations (1)

and (2), DBH could be any other diameter or dimensional
measurement (e.g. basal diameter, root-collar diameter, basal area,
etc.) applicable for the model or data source used

| Source of data: Field measurements in sample plots
Measurement Standard operating procedures (SOPs) prescribed under national
procedures (if any): forest inventory are applied. In the absence of these, SOFs from
published handbooks, or from the IPCC GPG LULUCF 2003, may be
applied
Monitoring frequency: | Every five years since the year of the initial verification
QA/QC procedures: Quality control/quality assurance (QA/QC) procedures prescribed

under national forest inventory are applied. In the absence of these,
QA/QC procedures from published handbooks, or from the IPCC
GPG LULUCF 2003, may be applied

Any comment: -

Data / Parameter table 13.

‘ Data / Parameter: D,
| Data unit: cm
| Used in equations: 6
Description: Diameter of the n” piece of lying dead wood intersecting a transect
line
‘ Source of data: Field measurements along transect lines in sample plots
Measurement Standard operating procedures (SOPs) prescribed under national
procedures (if any): forest inventory are applied. In absence of these, SOPs from
published handbooks, or from the IPCC GPG LULUCF 2003, may be
applied
Monitoring frequency: | Every five years since the year of the initial verification
QA/QC procedures: Quality control/quality assurance (QA/QC) procedures prescribed
under national forest inventory are applied. In the absence of these,
QA/QC procedures from published handbooks, or from the IPCC
GPG LULUCF 2003, may be applied
Any comment: -
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Data / Parameter table 14.

| Data / Parameter: H
| Data unit: m or any other unit of length as specified
| Used in equations: 1,2,4,5
| Description: Height of tree
| Source of data: Field measurements in sample plots
Measurement Standard operating procedures (SOPs) prescribed under national
procedures (if any): forest inventory are applied. In the absence of these, SOPs from
published handbooks, or from the IPCC GPG LULUCF 2003, may be
applied
Monitoring frequency: | Every five years since the year of the initial verification
QA/QC procedures: Quality control/quality assurance (QA/QC) procedures prescribed
under national forest inventory are applied. In the absence of these,
QA/QC procedures from published handbooks, or from the IPCC
GPG LULUCF 2003, may be applied
| Any comment: -

Data / Parameter table 15.

| Data / Parameter: T

Data unit: Year

Used in equations: 10, 16

Description: Time period elapsed between two successive estimations of carbon
stock

Source of data: Recorded time

Measurement MN/A

procedures (if any):

| Monitoring frequency: | -
| QA/QC procedures: | -

Any comment: If the two successive estimations of carbon stock are carried out at
different points of time in yeary; andy,, (e.g. in the month of April in
yeary, and in the month of September in yeary;), then a fractional
value shall be assigned to T
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