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1T Summary

This tool is part of the PV Climate Agriculture and Forestry Carbon Benefit Assessment
Methodology (PM0O01), and is applied within Module PUOO1 Estimation of baseline and project GHG
removals by carbon pools in Plan Vivo projects. It provides procedures for estimating changes in
woody biomass carbon stocks in PV Climate project areas under baseline and project scenarios.
Procedures include using stratified random sampling or double sampling of woody biomass to
determine values for the following parameters that are used to estimate baseline and project

removals in non-woody biomass following PUOOT:

C ) Average carbon stock in tree biomass in the control plots for baseline
TREEBsLt2,i

scenario stratum /in year £2(t CO,e/ha; see Section 5.2.3)

C ) Average carbon stock in tree biomass in the control plots for baseline
TREEBsL t1,i

scenario stratum /in year £7(t CO,e/ha; see Section 5.2.3)

CSHRUBBSL,tZ,i Average carbon stock in shrub biomass in the control plots for baseline

scenario stratum /in year £2(t CO,e; see Section 5.4.1)

CsHruBgs, .., AVerage carbon stock in shrub biomass in the control plots for baseline

scenario stratum /in year £7(t CO.e; see Section 5.4.1)

ACrREE prROJLE Change in carbon stock in tree biomass under the project scenario within

the project area in year £(t CO,e; see Section 5.1)

ACsurus proj,e Change in carbon stock in shrub biomass under the project scenario within

the project area in year ¢ (t CO,e; see Section 5.3)

The tool is applicable globally to project areas in cropland, grassland, shrubland, savanna, woodland,

and forestland; and project interventions that increase carbon stored in woody biomass.

Compliance with the relevant methodology requirements is summarised in Appendix 2.

2 Sources

Procedures applied in the tool are derived from the following sources:

AR-TOOL14 Estimation of carbon stocks and change in carbon stocks of trees and shrubs

in A/R CDM project activities, Version 4.2,
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3 Definitions

The tool follows all definitions in the latest versions of the PV Climate Glossary, PM001 and

PUO001, and the following:

Species - can also refer to a species group when a species-specific biometric parameter
(e.g. biomass expansion factor), or a model (e.g. allometric equation), is demonstrated to

be applicable to more than one species

Tree biomass - refers to above-ground and below-ground living biomass of trees
Shrub biomass - refers to above-ground and below-ground living biomass of shrubs
Plot biomass - refers to tree biomass per hectare in a plot

Measurement of a sample plot - refers to the measurement of one or more dimensions
(e.g. diameter) of the trees in a sample plot, or measurement of a plot parameter (e.g.
basal area per hectare), and conversion of the measured tree dimensions, or the
measured plot parameter into plot biomass by using one of the methods provided in

Appendix 1

Conservative value of a parameter - refers to the value which, when used in calculations,

is more likely to result in underestimation rather than overestimation of carbon benefits
4 Applicability Conditions

The tool is applicable globally to project areas and project interventions that meet applicability

conditions of PM001 and PUOO1.
5 Procedures

5.1 Estimating Change in Carbon Stock in Trees Between Two Points in Time

Change in carbon stock in trees in a year (annual change) between two successive monitoring
events is estimated on the assumption of linear change. Change in carbon stock in trees in a year

in the project scenario is estimated with Equation 1.

ACrgeg
ACTREE_PRO Jt = T

Equation 7
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Where:

ACrRrEE PROJLE Change in carbon stock in tree biomass under the project scenario within

the project area in year £(t CO,e; see Equation 1)

ACrper Change in carbon stock in tree biomass within the project area in time

period 7(t CO.e; see Sections 5.1.1and 5.1.2)

T Time elapsed between two successive estimations (7=¢2 - t7; years). Note
that the value of 7does not have to be a whole number (e.g. an interval of 4 years and 5

months implies 7= 4.417 years).

Change in carbon stock in tree biomass (ACyggg) Can be estimated from the difference of two-
independent stock estimates (see Section 5.1.1) or direct estimation of change by re-

measurement of sample plots (see Section 5.1.2).

5.11 Difference of Two Independent Stock Estimates
Under this method, change in carbon stock in trees is estimated as the difference between two

successive and independent carbon stock estimations.

This is method is efficient when the correlation between the plot biomass values on the two
occasions is absent or weak (e.g. when there has been harvest or disturbance in a stratum after
the first estimation, resulting in spatial re-distribution of tree biomass in the stratum). Under this

method, the change in aboveground carbon stock in trees is estimated with Equation 2.

ACrrge = CTREE,tZ - CTREE,tl

Equation 2
Where:

ACrrEE Change in carbon stock in tree biomass within the project area in time
period 7 (t CO.e; see Equation 2)

CrreE 1 Aboveground carbon stock in trees as estimated at time £7(t CO,e; see
Section 5.2)

CrREE t2 Aboveground carbon stock in trees as estimated at time £2(t CO,e; see
Section 5.2)

5.1.2 Direct Estimation of Change by Remeasurement of Sample Plots
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Under this method, the same sample plots are measured on two successive occasions, and the
plot-level change in biomass is obtained by subtracting the plot biomass on the first occasion

from the plot biomass on the second occasion.

This method is efficient when there is a significant correlation between the plot biomass values
on the two occasions (e.g. when there has been no harvest or disturbance in a stratum and
therefore no significant spatial re-distribution of biomass has occurred in the stratum after the

first estimation).

Under this method, the change in carbon stock is estimated as follows:

44
ACrrgp = 7o X CFrrgg X ABrrgg

12
Equation 3
ABrggg = A X Abrrgg
Equation 4
M
Abrggg = Z w; X Abrreg;
i=1
Equation 5
Ab _ 2;21 AbTREEp'i
TREE|; — n;
Equation 6
AbTREEp'i = bTREEp,i,tz - bTREEp,i,tl
Equation 7
Where:
ACrrEE Change in carbon stock in tree biomass within the project area in time
period 7 (t CO.e; see Equation 3)
CFrpep Carbon fraction of tree biomass (t C/t d.m; a default value of 0.47 is used

unless transparent and verifiable information can be provided to justify a different value)

ABrrpg Change in tree biomass within the biomass estimation strata (t d.m,; see

Equation 4)

A Sum of areas of the biomass estimation strata (ha)
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Abrper Mean change in tree biomass per hectare within the biomass estimation

strata (t d.m./ha; see Equation 5)

w; Ratio of the area of stratum /7 to the sum of areas of tree biomass

estimation strata (i.e. w; = A;/A; dimensionless)

Abrrpg; Mean change in carbon stock per hectare in tree biomass in stratum /(t

d.m./ha; see Equation 6)

AbTREEp ; Change in tree biomass per hectare in plot pin stratum j (t d.m./ha; see
Equation 7)

brREE ) 17 Tree biomass per hectare in plot gin stratum /at time £2(t d.m./ha; see
Annex 1)

bTREEp,i,tl Tree biomass per hectare in plot pin stratum 7at time £7(t d.m./ha; see
Annex 1)

M Total number of tree biomass estimation strata

n; Number of sample plots, in stratum j in which tree biomass was re-

measured (see Annex 1)

44

5 Molar mass of CO, used to convert to tCO,e (unitless)

5.2 Estimating Carbon Stock in Trees at a Point in Time

Carbon stock in trees at a point in time (CTREE,t) can be estimated by measurement of sample

plots, using one of the following approaches:

a) Stratified random sampling (see Section 5.2.1); or

b) Double sampling (see Section 5.2.2).

5.2.1 Stratified Random Sampling
Under this method, random sample plots are installed in the strata (e.g. systematic sampling with
a random start) and measured. Carbon stock in trees within the tree biomass estimation are

estimated as follows (all time-dependent quantities relate to the time of measurement):

Crree = 12 X CFrrge X Brreg

Equation 8
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Where:

5.2.2

Brreg = A X brggg

Equation 9

M
brree = Z Wi % brrek,i
i=

Equation 10

Yo, b /
_ 2ip=1DTREEp,i

b =
TREE,i ni

Equation 77

CrrREE Carbon stock in trees in the tree biomass estimation strata (t CO.g; see

Equation 8)

CFrrgg Carbon fraction of tree biomass (t C /t d.m; a default value of 0.47 is used unless

transparent and verifiable information can be provided to justify a different value)

Brreg Aboveground tree biomass in the tree biomass estimation strata (t d.m.; see
Equation 9)

A Sum of areas of the tree biomass estimation strata (ha)

brreE Mean tree biomass per hectare in the tree biomass estimation strata (t

d.m./ha; see Equation 10)

w; Ratio of the area of stratum /7 to the sum of areas of tree biomass

estimation strata (i.e. w; = A;/A; dimensionless)

brreg,i Mean tree biomass per hectare in stratum /(t d.m./ha; see Equation 11)
brREE p,i Tree biomass per hectare in plot pof stratum /(t d.m./ha; see Annex 1)
n; Number of sample plots in stratum 7(see Annex 1)

44
12

Molar mass of CO, used to convert to tCO,e (unitless)

Double Sampling

Under this method, a secondary variable is measured in all the sample plots in a stratum and tree

biomass is measured in a sub-set of the same sample plots. The mean biomass is estimated from

the measured plot biomass values in the sub-sample and adjusted through regression of the plot

biomass values against the observed plot values of the secondary variable in the sub-sample.



PLAN = VIVO

This method is applicable only if there is a linear relationship between the plot biomass values and
the plot values of the secondary variable (i.e. the best-fit curve is a straight line) within the range
of the values. Examples of secondary variables that may be linearly related to tree biomass
include in-situ measurements such as basal area and metrics derived from remote sensing data

such as Normalized Difference Vegetation Index (NDVI) or canopy height.

To calculate the carbon stock in above ground tree biomass, Equation 8 to Equation 10 are applied,

but Equation 11 for calculating mean tree biomass per hectare in a stratum is replaced with

Equation 12.
brree; = Z—Zizl l;lTiREE'p’i +B %X (x' —X)
Equation 12

Where:

brreg,i Mean tree biomass per hectare in stratum /(t d.m./ha; see Equation 12)

brRrEE p,i Tree biomass per hectare in stratum /(t d.m./ha; see Annex 1)

n; Number of sample plots in the sub-sample

B Slope of the regression line of tree biomass per hectare in a sample plot

against the secondary variable value of the plot

x' Mean value of the secondary variable across all the sample plots

X Mean value of the secondary variable across the sub-sample of sample

plots in which tree biomass is also measured

5.2.3 Calculation of Average Tree Biomass Carbon Stock in Control Areas
When estimating tree biomass carbon stocks in control areas, average carbon stock in tree

biomass in each baseline scenario stratum at a point in time is calculated with Equation 13.

44
CTREEgsLe; = 12 X CFrrpe X brregi

Equation 13

Where:

C ) Average carbon stock in tree biomass in the control plots for baseline
TREEBsLt,i

scenario stratum /in year £(t CO,e/ha; see Equation 13)
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CFrnpe Carbon fraction of tree biomass (t C /t d.m; a default value of 0.47 is used

unless transparent and verifiable information can be provided to justify a different value)

brregi Mean tree biomass per hectare in stratum /(t d.m./ha; see Equation 11 or

Equation 12)
5.3 Estimating Change in Carbon Stock in Shrubs Between Two Points in
Time

Change in carbon stock in shrubs in a year (annual change) between two successive monitoring
events is estimated on the assumption of linear change. Change in carbon stock in shrubs in a year

in the project scenario is estimated with Equation 14.

AC _ CSHRUB,tZ - CSHRUB,tl
SHRUB_PROJ,t — T

Equation 74

Where:

ACsyrus projt Change in carbon stock in shrub biomass under the project scenario within

the project area in year £(t CO,e; see Equation 14)

CsuruB.t2 Carbon stock in shrubs within the project area at time t2 (t CO.e; see
Section 5.4)

CsuruB.t1 Carbon stock in shrubs within the project area at time t1 (t CO,g; see
Section 5.4)

T Time between t7and 2 (years)

5.4 Estimating Carbon Stock in Shrubs at a Point in Time

Carbon stock in shrubs at a point in time is estimated on the basis of shrub crown cover. The area
within the project boundary is stratified by shrub crown cover. Those areas where the shrub
crown cover is less than 5 per cent are treated as a single stratum, and the shrub biomass in this

stratum is estimated as zero.

For the strata with a shrub crown cover of greater than 5 per cent, carbon stock in shrubs is

estimated as follows:
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44
Csurupt = 12 X CF; X (14 Rg) X ZASHRUB,L' X bsprus,i
i
Equation 75

bsyrus,i = BDRsp X bporgst X CCsyrus,i

Equation 16

Where:

Csyrype Carbon stock in shrubs within the project area at a given point of time in year t (t

C0,e; see Equation 15)

CF; Carbon fraction of shrub biomass (t C/t.d.m.). A default value of 0.47 is used unless

transparent and verifiable information can be provided to justify a different value.

Ry Root-shoot ratio for shrubs (dimensionless). The default value of 0.40 is used

unless transparent and verifiable information can be provided to justify a different value.
AsuruB,i Area of shrub biomass estimation stratum /(ha)

bsyrupi Shrub biomass per hectare in shrub biomass estimation stratum / (t d.m./ha; see

Equation 16)

BDRgp Ratio of shrub biomass per hectare in land having a shrub crown cover of 1.0 (i.e.
100 per cent) and the default above-ground biomass content per hectare in forest in the
region/country where the project is located (dimensionless). A default value of 0.10 should be
used unless transparent and verifiable information can be provided to justify a different

value.

broresy  Default above-ground biomass content in forest in the region/country where the
project is located (t d.m./ha). Values from Table 3A.1.4 of IPCC GPG-LULUCF 2003 are used

unless transparent and verifiable information can be provided to justify different values.

CCsyrup,; Crown cover of shrubs in shrub biomass estimation stratum /at the time of

estimation, expressed as a fraction (e.g. 10 per cent crown cover implies = 0.10; dimensionless)

5.4.1 Calculation of Average Shrub Biomass Carbon Stock in Control Areas
When estimating shrub biomass carbon stocks in control areas, average carbon stock in shrub

biomass in each baseline scenario stratum at a point in time is calculated with Equation 17.

CSHRUBgsLe; = 12 X CFs X bsyrys,i
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Equation 17

Where:

CshruBgs,,; ~ Average carbon stock in shrub biomass in the control plots for baseline

scenario stratum /in year £(t CO,e; see Equation 17)

CFs Carbon fraction of shrub biomass (t C/t.d.m). A default value of 0.47 is
used unless transparent and verifiable information can be provided to justify a different

value.

bsuruB,i Shrub biomass per hectare in shrub biomass estimation stratum j (t

d.m./ha; see Equation 16)
5.5 Uncertainty

Uncertainty calculations depend on the approach used to estimate the woody biomass carbon

stocks and carbon stock changes:

o Where sampling approaches are used, uncertainty must account for sampling error
following the procedures in PUOOS Section 5.1.1. Measurement error is assumed to be zero
provided QA/QC procedures in field procedures are applied.

o Where double sampling is used, uncertainty must account for model error following the
procedures in PUOOS5 Section 5.1.2. Percentage uncertainty of the estimate of carbon

stock in trees in the tree biomass estimation strata is calculated as follows:

Equation 18

n; 2 g 2

, MiX Ype1 bTREE DI — (ZpéleREE'p’i) x(1—-(1—-a)xp?)
3 n; X (ni - 1) g
Equation 19

Where:

- 0 ' . . .
Ucrrer Uncertainty in C;rgp at @ 90% confidence level (dimensionless; see

Equation 18)
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tyaL Two-sided Student's t-value for a confidence level of 90 per cent and
degrees of freedom equal to n- M, where nis total number of sample plots within the
tree biomass estimation strata and Mis the total number of tree biomass estimation

strata

w; Ratio of the area of stratum /to the sum of areas of tree biomass

estimation strata (i.e. w; = 4;/A; dimensionless)

sl-z Variance of tree biomass per hectare across all sample plots in stratum /

((t d.m/ha)? see Equation 19)
n; Number of sample plots in stratum /

brreg Mean tree biomass per hectare in the tree biomass estimation strata (t

d.m./ha; see Equation 10)

brrEEp,i Tree biomass per hectare in plot pof stratum /(t d.m./ha; see Annex 1)

a Ratio of number of sample plots in the sub-sample to the number of

sample plots in the sample (¢ <1)

p Coefficient of correlation between the secondary variable and the tree
biomass per hectare in a sample plot, estimated across all the sample plots in the sub-

sample

6 Parameters

Data/Parameter CFrreg

Units tC/tdm

Description Carbon fraction of tree biomass

Equations Equation 3; Equation 8; Equation 13

Source IPCC 2006

Value A default value of 0.47 is used unless transparent and

verifiable information can be provided to justify a different

value

Justification of choice of | Default value is provided in the IPCC's 2006 National

data or description of Guidelines for Greenhouse Gas Inventories. This value is not
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measurement methods

and procedures applied

updated in the 2019 Refinement to the 2006 IPCC Guidelines

for National Greenhouse Gas Inventories.

Purpose of Data Conversion of tree biomass to carbon stock estimate
Comments NA

Data/Parameter A

Units ha

Description

Sum of areas of the biomass estimation strata

Equations Equation 4; Equation 9

Source Measurement of project areas from maps, satellite imagery
or using handheld GPS.

Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Measurements should be made following standard operating

procedures with QA/QC measures in place.

Purpose of Data Scaling change in tree biomass to the stratum level.
Comments NA

Data/Parameter w;

Units Unitless

Description

Ratio of the area of stratum /to the sum of areas of tree

biomass estimation strata

Equations Equation 5; Equation 10; Equation 19

Source Calculated from the extent of each stratum and extent of all
strataie.w; = A4;/A

Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Calculated as a ratio.
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Purpose of Data Combining measurements from different strata to a value
for all strata.

Comments NA

Data/Parameter bTREEp,i,tl; bTREEp,i,tz; brrEEp,i

Units td.m./ha

Description

Tree biomass per hectare in plot pin stratum 7at time ¢7, £2

Equations Equation 7; Equation 11; Equation 12; Equation 19

Source Measurements in sample plots following the procedures in
Appendix 1.

Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Sample plot measurements following the procedures in
Appendix 1can be used to accurately estimate tree biomass.
Measurements should be made following standard operating

procedures with QA/QC measures in place.

Purpose of Data Calculating change in tree biomass in a plot.
Comments NA

Data/Parameter B

Units Unitless

Description

Slope of the regression line of tree biomass per hectareina

sample plot against the secondary variable value of the plot

Equations

Equation 12

Source

For two linearly related data sets of equal size, the
correlation coefficient and the slope of regression line are
calculated as follows:

S
y
= p X —=
Eps

X

Where:
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p Sample correlation coefficient between the
dependent variable ()) and the independent variable

(0

Sy, Sx Sample standard deviation of the dependent variable
(1) values and the independent variable (x) values

respectively

Value

NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Established statistical method.

Purpose of Data Estimation of mean tree biomass per hectare.

Comments May also be calculated using commercial or open source
computer software (e.g. statistical packages).

Data/Parameter X' x

Units Depends on secondary variable selected

Description

Mean value of the secondary variable across all the sample
plots; Mean value of the secondary variable across the sub-

sample of sample plots in which tree biomass is also

measured
Equations Equation 12
Source Depends on secondary variable selected
Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Examples of secondary variables that may be linearly related
to tree biomass include in-situ measurements such as basal
area and metrics derived from remote sensing data such as
Normalized Difference Vegetation Index (NDVI) or canopy

height.

Purpose of Data

Estimation of mean tree biomass per hectare.

Comments

NA
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Data/Parameter

R

Units

Unitless

Description

Root-shoot ratio for shrubs

Equations Equation 15
Source IPCC 2006
Value The default value of 0.40 is used unless transparent and

verifiable information can be provided to justify a different

value.

Justification of choice of
data or description of
measurement methods

and procedures applied

The default value of 0.40 is provided in Table 4.4 of 2006 IPCC
Guidelines for National Greenhouse Gas Inventories. This
value is not updated in the 2019 Refinement to the 2006 IPCC

Guidelines for National Greenhouse Gas Inventories.

Purpose of Data Estimation of root biomass carbon stock in shrubs
Comments NA

Data/Parameter AsyruB,i

Units ha

Description

Area of shrub biomass estimation stratum 7

Equations Equation 15

Source Measurement of project areas from maps, satellite imagery
or using handheld GPS.

Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Measurements should be made following standard operating

procedures with QA/QC measures in place.

Purpose of Data Estimation of carbon stocks in shrubs.
Comments NA

Data/Parameter BDRgp

Units Unitless
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Description

Ratio of shrub biomass per hectare in land having a shrub
crown cover of 1.0 (i.e. 100 per cent) and the default above-
ground biomass content per hectare in forest in the

region/country where the project is located

Equations Equation 16
Source AR-TOOL14
Value A default value of 0.10 should be used unless transparent and

verifiable information can be provided to justify a different

value.

Justification of choice of
data or description of
measurement methods

and procedures applied

AR-TOOL14 provides a default value of 0.10.

Purpose of Data Estimation of shrub biomass
Comments NA

Data/Parameter brorest

Units td.m./ha

Description

Default above-ground biomass content in forest in the

region/country where the project is located

Equations Equation 16

Source Values from Table 3A.1.4 of IPCC GPG-LULUCF 2003 are used
unless transparent and verifiable information can be
provided to justify different values.

Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Default values from IPCC GPG-LULUCF 2003 describe average

biomass content of forest by region.

Purpose of Data

Estimation of shrub biomass

Comments

NA
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Data/Parameter

CCSHRUB,i

Units

Unitless

Description

Crown cover of shrubs in shrub biomass estimation stratum 7
at the time of estimation, expressed as a fraction (e.g. 10 per

cent crown cover implies = 0.10

Equations Equation 16
Source Field measurement.
Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Considering that the biomass in shrubs is smaller than the
biomass in trees, a simplified method of measurement may
be used for estimating shrub crown cover. Ocular estimation
of crown cover may be carried out or any other method such

as the line transect method or the relascope method may be

applied

Purpose of Data Estimation of shrub biomass

Comments When land is subjected to periodic cycles (e.g. slash-and-
burn, or clearing-regrowing cycles) so that the shrub crown
cover oscillates between a minimum and maximum values in
the baseline, an average shrub crown cover equal to 0.5 is
used unless transparent and verifiable information can be
provided to justify a different value

Data/Parameter tyaL

Units Unitless

Description

Two-sided Student’s t-value for a confidence level of 90 per
cent and degrees of freedom equal to n7- M, where nis total
number of sample plots within the tree biomass estimation

strata and Mis the total number of tree biomass estimation

strata
Equations Equation 18
Source Statistical tables.

Value

NA
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Justification of choice of
data or description of
measurement methods

and procedures applied

Established statistical method.

Purpose of Data Calculation of variance of tree biomass.
Comments NA

Data/Parameter a

Units Unitless

Description

Ratio of number of sample plots in the sub-sample to the

number of sample plots in the sample (¢ <1)

Equations Equation 19
Source Field measurements
Value NA

Justification of choice of
data or description of
measurement methods

and procedures applied

Ratio calculation.

Purpose of Data Calculation of variance of tree biomass.

Comments NA

Data/Parameter p

Units Unitless

Description Coefficient of correlation between the secondary variable
and the tree biomass per hectare in a sample plot, estimated
across all the sample plots in the sub-sample.

Equations Equation 19

Source For two linearly related data sets of equal size, the

correlation coefficient and the slope of regression line are

calculated as follows:
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b= Yicl g =0 — )}
VIR (g — )2 X Y (y; — ¥)?

Where:

x;;y;  Independent variable (x) and dependent

variable () values

Xy Mean of the independent variable (x) and

dependent variable () values

n Number of data values in each data set

Value NA

Justification of choice of | Established statistical method.
data or description of
measurement methods

and procedures applied

Purpose of Data Calculation of variance of tree biomass.

Comments May also be calculated using commercial or open source

computer software (e.g. statistical packages).
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Methodology. Available from: https://www.planvivo.org/projects/certify-a-

project/pvclimate/methodologies/approved-methodologies

PUOO1 Estimation of baseline and project GHG removals by carbon pools in Plan Vivo projects.

Version 1.2. PV Climate Module. Available From: https://www.planvivo.org/projects/certify-a-

project/pvclimate/methodologies/approved-modules

PUOOS5 Estimation of uncertainty of carbon benefit estimates in Plan Vivo projects. Version 1.1. PV

Climate Module. Available from: https://www.planvivo.org/projects/certify-a-

project/pvclimate/methodologies/approved-modules
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