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potential grassland management activities. The proposed methodology is for improved grassland 

management activities not restricted by the above applicability conditions.  

 



                                                METHODOLOGY: VCS Version 3 

 

     

 

 v3.0 3 

 

Table of Contents 

1 Sources............................................................................................................................................ 5 

2 Summary Description of the Methodology....................................................................................... 5 

2.1 Baseline methodology.............................................................................................................. 6 

2.2 Project methodology ................................................................................................................ 6 

2.3 Leakage ................................................................................................................................... 6 

2.4 Monitoring Plan ....................................................................................................................... 6 

3 Definitions....................................................................................................................................... 6 

4 Applicability Conditions .................................................................................................................. 7 

5 Project Boundary ............................................................................................................................. 8 

5.1 Project boundary...................................................................................................................... 8 

5.2 Selected carbon pools and emission sources ............................................................................. 8 

6 Procedure for Determining the Baseline Scenario........................................................................... 10 

7 Procedure for Demonstrating Additionality .................................................................................... 10 

8 Quantification of GHG Emission Reductions and Removals .......................................................... 11 

8.1 Baseline Emissions ................................................................................................................ 11 

8.1.1 Baseline N2O emissions due to fertilizer use ................................................................... 11 

8.1.2 Baseline emissions due to the use of N-fixing species ..................................................... 13 

8.1.3 Baseline emissions due to burning of biomass................................................................. 14 

8.1.4 Baseline CH4 emissions due to enteric fermentation........................................................ 15 

8.1.5 Baseline N2O emissions from manure and urine deposited on grassland soil during the 

grazing period................................................................................................................................ 15 

8.1.6 Baseline CO2 emissions due to the use of fossil fuels for grassland management............. 18 

8.1.7 Baseline removals from existing woody perennials ......................................................... 19 

8.1.8 Baseline removals due to changes in soil organic carbon................................................. 20 

8.1.9 Total baseline emissions and removals............................................................................ 20 

8.2 Project Emissions................................................................................................................... 21 

8.2.1 Project N2O emissions due to fertilizer use...................................................................... 21 

8.2.2 Project emissions due to the use of N-fixing species ....................................................... 23 

8.2.3 Project emissions due to burning of biomass ................................................................... 24 

8.2.4 Project CH4 emissions due to enteric fermentation .......................................................... 25 



                                                METHODOLOGY: VCS Version 3 

 

     

 

 v3.0 4 

8.2.5 Project N2O emissions from manure and urine deposited on grassland soil during the 

grazing period................................................................................................................................ 26 

8.2.6 CO2 emissions due to the use of fossil fuels for SGM...................................................... 28 

8.2.7 Project removals from woody perennials ........................................................................ 29 

8.2.8 Project removals due to changes in soil organic carbon ................................................... 30 

8.2.9 Actual net GHG emissions by sources and removals by sinks ......................................... 34 

8.3 Leakage ................................................................................................................................. 34 

8.4 Summary of GHG emission reduction and/or removals .......................................................... 35 

9 Monitoring .................................................................................................................................... 35 

9.1 Data and parameters available at validation ............................................................................ 35 

9.2 Data and Parameters Monitored.............................................................................................. 44 

9.3 Description of the Monitoring Plan......................................................................................... 51 

9.3.1 Monitoring of Project Implementation ............................................................................ 51 

9.3.2 Sampling Design and Stratification (Option 2)................................................................ 51 

Annex ................................................................................................................................................... 52 

Annex I: Parameters and data source if using default values recommended by IPCC .......................... 52 

Annex II: Nitrogen excretion ............................................................................................................. 54 

Annex III: Average annual aboveground biomass increment .............................................................. 55 

Annex IV: Methane emission factor for enteric fermentation.............................................................. 56 

Annex V: Tool for estimation of emissions due to displacement of grazing as part of SGM 

methodology...................................................................................................................................... 59 

1. Applicability, assumptions and units .............................................................................................. 59 

2. Procedure ...................................................................................................................................... 60 

10 References and Other Information.................................................................................................. 65 

 



                                                METHODOLOGY: VCS Version 3 

 

     

 

 v3.0 5 

 

1 SOURCES 

This methodology is based on the project “Three Rivers Grassland Carbon Sequestration Project” in 

Qinghai Province, China. The project will introduce improved grassland management practices such as 

improving the rotation of grazing animals between summer and winter pastures, limiting the timing and 

number of grazing animals on degraded pastures, and restoration of severely degraded lands by replanting 

with perennial grasses and ensuring appropriate management over the long-term. 

The following tools will be applied: 

� Tool for the identification of degraded or degrading lands for consideration in implementing A/R 

CDM project activities
1
; 

� Tool for the Demonstration and Assessment of Additionality in VCS Agriculture, Forestry and Other 

Land Use (AFOLU) Project Activities2; 

� Estimation of carbon stocks and change in carbon stocks of trees and shrubs in A/R CDM project 

activities
3
; 

� Calculation of the number of sample plots for measurements within A/R CDM project activities
4
; 

� Tool for testing significance of GHG emissions in A/R CDM project activities
5
. 

� Estimation of the increase in GHG emissions attributable to displacement of pre-project agricultural 

activities in A/R CDM project activity ar-am-tool-15-v1 

 

2 SUMMARY DESCRIPTION OF THE METHODOLOGY 

The methodology aims to estimate the reduction of greenhouse gas emissions from grassland and increase 

grassland soil organic carbon stock by applying sustainable grassland management practices (SGM). 

Carbon stock enhancement within the project boundary in above ground and soil carbon pools is 

considered. This methodology is applicable to projects that introduce SGM into a grassland landscape 

subject to conditions such that the soil organic carbon would remain constant or decrease in the absence 

of the project. Where biogeochemical models can be demonstrated to be applicable in the project region, 

they may be used in estimation of soil carbon pool changes. Where such models are not applicable, the 

methodology provides guidance for estimation of soil organic carbon pool changes using direct 

measurement methods. 

                                                           
1
 http://cdm.unfccc.int/methodologies/ARmethodologies/tools/ar-am-tool-13-v1.pdf 

2
 http://www.v-c-s.org/methodologies/VT0001 

3
 http://cdm.unfccc.int/methodologies/ARmethodologies/tools/ar-am-tool-14-v2.1.0.pdf 

4
 http://cdm.unfccc.int/methodologies/ARmethodologies/tools/ar-am-tool-03-v2.1.0.pdf 

5
 http://cdm.unfccc.int/methodologies/ARmethodologies/tools/ar-am-tool-04-v1.pdf 
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2.1 Baseline methodology 

The baseline emissions and removals are estimated using the following steps: 

1. Identify and delineate the project boundary; 

2. Identify the baseline scenario and demonstrate additionality; 

3. Estimate the annual emissions from the use of synthetic fertilizers; 

4. Estimate the annual emissions from the use of n-fixing species; 

5. Estimate the annual emissions from the burning of grass; 

6. Estimate the annual CH4 emissions from enteric fermentation; 

7. Estimate the annual emissions from manure deposition during grazing; 

8. Estimate the annual CO2 emissions due to the use of fossil fuels for GM; 

9. Estimate the annual removals from existing woody perennials; and 

10. Estimate the equilibrium soil organic carbon in the baseline assuming no changes in grassland 

management practices or inputs. 

2.2 Project methodology 

The project emissions and removals are estimated using the following steps: 

1. Estimate the annual emissions from the use of synthetic fertilizers; 

2. Estimate the annual emissions from the use of n-fixing species; 

3. Estimate the annual emissions from the burning of grass; 

4. Estimate the annual CH4 emissions from enteric fermentation; 

5. Estimate the annual emissions from manure deposition during grazing; 

6. Estimate the annual CO2 emissions due to the use of fossil fuels for SGM; 

7. Estimate the annual emissions and removals from woody perennials; and 

8. Project removals due to changes in soil organic carbon. 

2.3 Leakage 

GHG emissions by sources and removals by sinks caused by changes in grazing of livestock within and 

outside the project boundary in the project and baseline scenarios. 

2.4 Monitoring Plan 

3 DEFINITIONS 

The following definitions are specific to this methodology:  

1. Sustainable grassland management: Activities on lands falling under the VCS definition for 

Grassland, including improving the rotation of grazing animals between pastures, limiting the 
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number of grazing animals on degraded pastures, and restoration of severely degraded lands by 

replanting with perennial grasses and ensuring appropriate management over the long-term.  

2. Significance: The sum of increase in greenhouse gas emissions from the increase in the number of 

livestock, displacement of manure, increase in fossil fuels from agricultural management and 

increase of fossil fuels for cooking as a result of the project is insignificant if it is less than 5% of the 

emission reductions by the project. 

 

Acronyms used in this methodology: 

 

1. SGM: Sustainable grassland management. 

2. SOC: Soil organic carbon. 

3. AEZ: Agroecological Zone. 

4. Pps:project proponents. 

 

 

4 APPLICABILITY CONDITIONS 

This methodology is applicable to projects that introduce sustainable grassland management practices into 

a grassland landscape subject to the following conditions: 

a) Land is grassland at the start of the project;  

b) Grassland to be sustainably managed is degraded (due to physical constraints as well as 

anthropogenic actions) and the lands are still degrading
i6
;  

c) There is no displacement of manure from outside the project boundary to within the project 

boundary; 

d) There is no significant increase of use of fossil fuels, fuel wood from non-renewable sources for 

cooking and heating as a result of the project activity; 

e) There is no significant change in manure management systems within the project boundary;  

f) The project activity does not include land use change. To clarify, seeding fodder grasses or 

legumes on degraded grassland is not considered a land-use change activity; 

g) If there are studies (for example scientific journals, university theses, or work carried out by the 

project proponents) that demonstrate that the use of the selected model
ii7

is valid for the project 

region or a similar agroecological zone (AEZ)
8
, the model can be applied for estimating of carbon 

stock changes for the SGM VCS project. Otherwise, direct measurement of actual carbon stocks 

will be carried out; 

                                                           
6
 The latest version of the “Tool for the identification of degraded or degrading lands for consideration in 

implementing A/R CDM project activities”
6
 shall be applied for demonstrating that lands are degraded or degrading. 

7
 The use of the selected model is appropriate for 2006 IPCC AFOLU Guidelines. The model to be applied in the 

SGM VCS project should be capable of representing the relevant management practices of the project and that the 

model inputs (i.e., driving variables) are validated from the project region-specific locations that are representatives 

of the variability of climate, soil and management systems. 
8
 The details of global agroecological zones classification outlined by Food and Agricultural Organization of United 

Nations (FAO), Rome, Italy and International Institute for Applied Systems Analysis, Laxenburg, Austria are 

available at: http://www.iiasa.ac.at/Research/LUC/GAEZ/index.htm. 
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h) Regions where precipitation is less or equal to potential evaporation in same period. The indirect 

N2O emission from leach and runoff is not considered according to Chapter 11, Volume 4 of 

2006 IPCC Guidelines. 

5 PROJECT BOUNDARY 

5.1 Project boundary 

The “project boundary” geographically delineates that the grasslands with sustainable grassland 

management practice are under control of the project participants. The SGM VCS project activity may 

contain more than one discrete area of land. At the time the PDD is validated, the following shall be 

defined: 

• Each discrete area of land shall have a unique geographical identification; 

• Aggregation of grassland properties with multiple landowners is permitted under the 

methodology with aggregated areas treated as a single project area;  

• The project participants shall describe legal title to ownership or exclusive use of the grassland, 

rights of access to the sequestered carbon and avoided GHG emissions; 

• The project participants shall justify, that during the crediting period, each discrete area of land is 

expected to be subject to a SGM project activity under the control of the project participants. 

5.2 Selected carbon pools and emission sources 

Table 1: Selected Carbon pools 

Carbon 

pools  

Selected 

Carbon 

pools 

Explanation / justification  

Above 

ground 

Optional In calculating the baseline net greenhouse gas removals by sinks 

and/or actual net greenhouse gas removals by sinks, project 

participants can choose not to account for above-ground biomass. 

This is subject to the provision of transparent and verifiable 

information that the choice will not increase the expected net 

anthropogenic greenhouse gas removals by sinks.  

Below 

ground 

Optional In calculating the baseline net greenhouse gas removals by sinks 

and/or actual net greenhouse gas removals by sinks, project 

participants can choose not to account for below-ground biomass. 

This is subject to the provision of transparent and verifiable 

information that the choice will not increase the expected net 

anthropogenic greenhouse gas removals by sinks.  

Dead wood No None of the applicable SGM practices decrease dead wood. Thus 



                                                METHODOLOGY: VCS Version 3 

 

     

 

 v3.0 9 

it can be conservatively ignored. 

Litter No None of the applicable SGM practices decrease the amount of 

litter. Thus it can be conservatively ignored. 

Soil organic 

carbon 

Yes A major carbon pool covered by SGM practices. 

 

Table 2: Selected GHG sources and gases 

CO2 NO Not applicable. 

CH4 NO Not applicable. 

N2O Yes Main gas for this source. 

Source Gas Included? Justification/Explanation 

CO2 NO Not applicable. 

CH4 NO Not applicable. 

N2O Yes Main gas for this source. 

Use of 

fertilizers 

Other NO Not applicable. 

CO2 NO Not applicable. 

CH4 NO Not applicable. 

N2O Yes Main gas for this source. 

Use of N-

fixing 

species 

Other NO Not applicable. 

CO2 NO CO2 emissions from biomass burning in 

grassland are not reported since they are largely 

balanced by the CO2 that is reincorporated back 

into biomass via photosynthetic activity, within 

weeks to a few years after burning. 

CH4 Yes Non-CO2 emissions from the burning of biomass. 

N2O Yes Non-CO2 emissions from the burning of biomass. 

Burning of 

biomass 

Other NO Not applicable. 

CO2 NO CO2 emissions from biomass decomposition is 

not reported. 

CH4 NO Not main gas for this source. Excluded for 

simplification. 

N2O Yes Main gas for this source. 

Manure 

deposition 

on grassland 

Other NO Not applicable. 

CO2 Yes Main gas for this source. 

CH4 NO Not main gas for this source. Excluded for 

simplification. 

N2O NO Not main gas for this source. Excluded for 

simplification. 

Farming 

machine 

Other NO Not applicable. 

CO2 NO CO2 emission from enteric fermentation is not 

reported. 

CH4 Yes Main gas for this source. . 

N2O NO No N2O emission from enteric fermentation. 

B
as

el
in

e 

Enteric 

fermentation 

Other NO Not applicable. 



                                                METHODOLOGY: VCS Version 3 

 

     

 

 v3.0 10 

 Other NO Not applicable. 

CO2 NO Not applicable. 

CH4 NO Not applicable. 

N2O Yes Main gas for this source. 

Use of N-

fixing 

species 

Other NO Not applicable. 

CO2 NO CO2 emissions from biomass burning in grassland 

are not reported since they are largely balanced 

by the CO2 that is reincorporated back into 

biomass via photosynthetic activity, within weeks 

to a few years after burning. 

CH4 Yes Non-CO2 emissions from the burning of biomass. 

N2O Yes Non-CO2 emissions from the burning of biomass. 

Burning of 

biomass 

Other NO Not applicable. 

CO2 NO CO2 emissions from biomass decomposition is 

not reported. 

CH4 NO Not main gas for this source. Excluded for 

simplification. 

N2O Yes Main gas for this source. 

Manure 

deposition 

on grassland 

Other NO Not applicable. 

CO2 Yes Main gas for this source. 

CH4 NO Not main gas for this source. Excluded for 

simplification. 

N2O NO Not main gas for this source. Excluded for 

simplification. 

Farming 

machine 

Other NO Not applicable. 

CO2 NO CO2 emission from enteric fermentation is not 

reported. 

CH4 Yes Main gas for this source. 

N2O NO No N2O emission from enteric fermentation. 

 

Enteric 

fermentation 

Other NO Not applicable. 

 

6 PROCEDURE FOR DETERMINING THE BASELINE SCENARIO 

Project proponents shall use the most recent version of the “Tool for the Demonstration and Assessment 

of Additionality in VCS Agriculture, Forestry and Other Land Use (AFOLU) Project Activities” to 

identify the most plausible baseline scenario. 

7 PROCEDURE FOR DEMONSTRATING ADDITIONALITY 

Project participants shall use the most recent version of the “Tool for the Demonstration and Assessment 

of Additionality in VCS Agriculture, Forestry and Other Land Use (AFOLU) Project Activities” to justify 

additionality. 
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8 QUANTIFICATION OF GHG EMISSION REDUCTIONS AND REMOVALS 

8.1 Baseline Emissions 

8.1.1 Baseline N2O emissions due to fertilizer use 

Baseline N2O emissions due to fertilizer use include two components: 1) Baseline direct N2O emission 

from synthetic nitrogen fertilizer use; 2) Baseline indirect N2O emission from the synthetic nitrogen 

fertilizer use. Total baseline N2O emissions due to fertilizer use equals baseline direct N2O emission plus 

indirect N2O emission, as described in equation (1). 

)(
2222 ,, SNSNSN ONIDONDONON BEBEGWPBE +×=       (1) 

SNONBE
2

 Total baseline N2O emissions due to fertilizer use, t CO2e  

SNONDBE
2,  Baseline direct N2O emission from synthetic nitrogen fertilizer use, t N2O 

SNONIDBE
2,  Baseline indirect N2O emission from synthetic nitrogen fertilizer use, t N2O 

ONGWP
2

 Global warming potential for N2O 

1) Baseline direct N2O emission from synthetic nitrogen fertilizer use 

The baseline direct N2O emission from synthetic fertilizer use, 
SNONDBE

2, , is calculated using IPCC 

methodology recommended by 2006 IPCC Guidelines for National Greenhouse Gas Inventories
iii
 

(thereafter ‘2006 IPCC Guidelines’), as described in equation (2): 

28/441,, 2
××= EFFBE BSNOND SN

        (2) 

BSNF ,  Annual amount of synthetic fertiliser N applied to grassland soils under baseline, 

adjusted for volatilization as NH3 and NOx, t N. 
BSNF , can be calculated according to 

equation (3) below 

1EF  N2O emission factor for synthetic N fertiliser use, kg N2O-N (kg N applied)
-1

  

Project participants may use N2O emission factors from the peer reviewed scientific 

literature that are specific for the project area. When country-specific factors are 

unavailable, default  N2O emission factor recommended by the 2006 IPCC  

Guidelines can be used (Table 11.1, volume 4 of 2006 IPCC  Guidelines) 

44/28 
Conversion of N2O-N to N2O 

∑
=

−××=
I

i

iFGASBSNiBSNiBSN FracNCMF
1

,,,,, )1(        (3) 
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BSNiM ,  Mass of synthetic N fertilizer type i applied under baseline, t N  

BSNiNC ,  Nitrogen content of synthetic N fertilizer type i applied, g-N (g fertilizer)
-1

 

iFGASFrac ,,  Fraction of synthetic N fertilizer type i that volatilises as NH3 and NOx, kg N 

volatilised (kg of N applied)
-1

. Project participants may use values that are specific 

for the project area. When country-specific values are unavailable, default  data 

recommended by 2006 IPCC  Guidelines can be used (Table 11.3, volume 4 of 2006 

IPCC Guidelines) 

i 
Index of synthetic N fertilizer types 

2) Baseline indirect N2O emission from synthetic N fertilizer use 

Indirect N2O emission from the synthetic N fertilizer use excluding N2O emissions from leaching and 

runoff in regions where leaching and runoff occurs according to the applicability conditions, as described 

in equation (4).  

SNSN ONIDVONONID BEGWPEBE
22 ,2, ×=      (4) 

SNONIDBE
2,  Annual baseline indirect N2O emission from the synthetic N fertilizer use in baseline, 

t CO2e 

SNONIDVBE
2,  Annual baseline indirect N2O emission from atmospheric deposition of N volatilized 

as NH3 and NOx from fertilizer applied, t N2O 

� Indirect N2O emission from atmospheric deposition of N volatilized 

The N2O emission from atmospheric deposition of N volatilised NH3 and NOx from fertilized grassland is 

estimated using Equation (5).  

∑
=

×××=
I

i

iFGASBSNiONIDV EFFracFBE
SN

1

4,,,, 28/44)(
2

      (5) 

4EF  Emission factor for N2O emission from atmospheric deposition of N on soils and 

water surfaces, [kg N2O-N (kg NH3-N + NOx-N volatilised)
-1

]. Project participants 

may use 4EF  from the peer reviewed scientific literatures that are specific for the 

project area. When country-specific factors are unavailable, default 
4EF  

recommended by 2006 IPCC  Guidelines can be used (Table 11.3, volume 4 of 

2006 IPCC  Guidelines)  
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8.1.2 Baseline emissions due to the use of N-fixing species 

The baseline emissions from the use of N-fixing species, NFONBE ,2
, a can be estimated using equations 

as follows: 

ONBCRON GWPEFFBE
NF 22

28/441, ×××=        (6) 

NFONBE
2

 N2O emission as a result of n-fixing species within the project boundary under 

baseline, tCO2e 

BCRF ,  Annual amount of N in N-fixing grass (above and below ground) , and from 

forage/pasture renewal, returned to soils, under baseline, t N. 

EF1  Emission Factor for N2O emissions from N inputs of n-fixing species to grassland 

soil, kg N2O-N (kg N input)
-1

. Project participants may use N2O emission factors 

from the peer reviewed scientific literature that are specific for the project area. 

When country-specific factors are unavailable, default  N2O emission factor 

recommended by 2006 IPCC  Guidelines can be used (Table 11.1, volume 4 of 

2006 IPCC  Guidelines) 

∑
=

××=
G

g

BgcontentBgBgBCR NCropAreaF
1

,,,,,
  (7) 

BgArea ,  Annual area of N-fixing species g under baseline, ha 

Expert survey within the project boundary before the start of the project activity 

to obtain 
BgArea , data. 

BgCrop ,
 Annual dry matter, including above ground and below ground, returned 

grassland soils for N-fixing species g under baseline, t dm ha
-1

  

Project participants may use
BgCrop ,

 from the peer reviewed scientific 

literatures that are specific for the project area. When country-specific factors are 

unavailable, expert survey within the project boundary before the start of the 

project activity should be carried out to obtain 
BgCrop ,

data. 

BgcontentN ,,  Fraction of N in dry matter for N-fixing species g under baseline, tN tm
-1

 

Project participants may use 
BgcontentN ,,  data from the peer reviewed scientific 

literature that are specific for the project area. When country-specific 
BgcontentN ,,  

data are unavailable, expert survey within the project boundary before the start 
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of the project activity should be carried to obtain 
BgcontentN ,, data. 

g Index of N-fixing species 

These equations can be used for both ex ante and ex post estimation of the nitrous oxide emissions from 

the use of nitrogen fixing species within the boundary of a SGM VCS project activity.  For ex post 

estimation purposes, activity data (quantities of N returned to grassland soil) are monitored or estimated.  

8.1.3 Baseline emissions due to burning of biomass 

The baseline emissions due to burning of biomass, BBBE , only include CH4 and N2O emissions, with the 

assumption that the CO2 emissions would be counterbalanced by CO2 removals from the subsequent re-

growth of the vegetation within one year. The baseline total GHG emissions equals CH4 emission from 

biomass burning plus N2O emission from biomass burning, as described in equation (8).  

BBBB
ONCHBB BEBEBE

24
+=           (8) 

BBBE  Total baseline GHG emissions from biomass burning under baseline, t CO2e 

BB
CHBE

4
 Baseline CH4 emission from biomass burning under baseline, t CO2e 

BBONBE
2

 Baseline N2O emission from biomass burning under baseline, t CO2e 

1) CH4 emission from biomass burning 

CH4 emission from biomass burning can be calculated using equation (9). 

444

3

, 10 CHCHfBBBCH GWPEFCMABE
BB

×××××=
−

      (9) 

BA  Area burned under baseline, ha 

BBM ,
 Above ground biomass burned under baseline, t ha-1.  

fC  
Combustion factor, dimensionless. Project participants may use fC  data from the 

peer reviewed scientific literature that are specific for the project area. When country-

specific fC data are unavailable, default fC  values in Table 2.6 of Chapter 2, volume 

4 of 2006 IPCC Guidelines can be used. 

4CHEF  CH4 emission factor for biomass burning, g kg
-1

 dry matter burnt. Project participants 

may use 
4CHEF  data from the peer reviewed scientific literature that are specific for 

the project area. When country-specific 
4CHEF  data are unavailable, default  

4CHEF  

values in table 2.5 of Chapter 2, volume 4 of 2006 IPCC Guidelines can be used. 
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4CHGWP  Global warming potential for CH4 

2) N2O emission from biomass burning 

N2O emission from biomass burning can be calculated using equation (10). 

ONONfBBBON GWPEFCMABE
BB 222

3

,
10 ×××××=

−
      (10) 

ONEF
2  N2O emission factor, g kg-1 dry matter burnt. Project participants may use 

ONEF
2  data from the peer reviewed scientific literature that are specific for the 

project area. When country-specific ONEF
2 data are unavailable, default ONEF

2  

values in table 2.5 of Chapter 2, volume 4 of 2006 IPCC Guidelines can be used. 

8.1.4 Baseline CH4 emissions due to enteric fermentation 

Baseline CH4 emission from enteric fermentation is calculated based on the IPCC methodology 

recommended by 2006 IPCC Guidelines, equation (11). 

1000
1

,44
÷××= ∑

=

L

l

lBlCHCH EFPGWPBE
EF

       (11) 

EF
CHBE

4
 Baseline CH4 emission from enteric fermentation in year t, t CO2e 

BlP ,  Population of livestock type l t under baseline, head 

l 
Index of livestock type 

lEF  Enteric CH4 emission factor per head of livestock type l per year, kg CH4 head
-1

year
-1

. 

Project participants may use lEF  data from the peer reviewed scientific literature that are 

specific for the project area. When country-specific lEF data are unavailable, default  

lEF  values can be taken from tables 10.10, 10.11 of the 2006 IPCC Guidelines. See 

Annex IV of this methodology. 

8.1.5 Baseline N2O emissions from manure and urine deposited on grassland soil during the 

grazing period 

The baseline emissions from manure and urine deposited on grassland soil during the grazing period 

include two parts: 1) Baseline direct N2O emission from manure and urine deposited on grassland soil 

during the grazing period; 2) Baseline indirect N2O emission from manure and urine deposited on 

grassland soil during the grazing period.  
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Total baseline N2O emission from manure and urine deposited on grassland soil equals baseline direct 

N2O emission plus baseline indirect N2O emission from manure and urine deposited on grassland soil 

during the grazing period is calculated as described in equation (12). 

)(
2222 ,, MDMDMD ONIDONDONON BEBEGWPBE +×=       (12) 

MDONBE
2

 Total baseline N2O emission from manure and urine deposited on grassland soil 

in baseline, t CO2e 

MDONDBE
2,  Baseline direct N2O emissions from manure and urine deposited on grassland 

soil during the grazing period under baseline, t N2O 

MDONIDBE
2,  Baseline indirect N2O emission from manure and urine deposited on grassland 

soil during the grazing period under baseline, t N2O. 

1) Baseline direct N2O emission from manure and urine deposited on grassland soil 

Baseline direct N2O emission from manure and urine deposited on grassland soil is calculated using IPCC 

methodology recommended by 2006 IPCC Guidelines as described in equation (13 or 14).  

∑
=

××=
1

11

,,3,1,, 28/44
2

L

l

CPPPRPBlMDOND EFFBE
MD

       (13) 

Or 

∑
=

××=
2

12

,,3,2,, 28/44
2

L

l

SOPRPBlMDOND EFFBE
MD

       (14) 

BlMDF ,1,  Annual amount of nitrogen in cattle, poultry and pigs manure and urine deposited on 

grassland soil during the grazing period, adjusted for volatilization as NH3 and NOx, 

t-N under baseline. 
BlMDF ,1, can be calculated according to equation (15) 

BlMDF ,2,  Annual amount of nitrogen in sheep and other animals manure and urine deposited 

on grassland soil during the grazing period, adjusted for volatilization as NH3 and 

NOx, t-N ibaseline. 
BlMDF ,2, can be calculated according to equation (15) 

CPPPRPEF ,,3  N2O emission factor for cattle (dairy, non-dairy and buffalo), poultry and pigs 

manure and urine deposited on grassland soil during the grazing period, kg N2O-N 

(kg N input)
-1

. Project participants may use CPPPRPEF ,,3  data from the peer reviewed 

scientific literature that are specific for the project area. When country-specific 

CPPPRPEF ,,3 data are unavailable, default  CPPPRPEF ,,3  values in table 11.1 of Chapter 

11 of 2006 IPCC Guidelines can be used. 
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SOPRPEF ,,3  N2O emission factor for sheep and other animals manure and urine deposited on 

grassland soil during the grazing period, kg N2O-N (kg N input)
-1

. Project 

participants may use SOPRPEF ,,3  data from the peer reviewed scientific literature that 

are specific for the project area. When country-specific SOPRPEF ,,3 data are 

unavailable, default  SOPRPEF ,,3  values in table 11.1 of Chapter 11 of 2006 IPCC 

Guidelines can be used.  

l1 
Index of livestock cattle,  poultry and pigs 

l2 
Index of livestock sheep and other animals 

)1(1000241000 ,,,,,,, lMDGASbBldaysBallBlBlMD FracGHNexWPF −×÷×÷×÷××=   (15) 

BlP ,  Population of livestock type l under baseline, head 

lW  Average weight of livestock l, kg head
-1

. Project participants may use data from the 

peer reviewed scientific literature that are specific for the project area. When specific 

data are unavailable for the project region, default  values can be taken from tables 

10A.1~10A.9 in Chapter 10, volume 4 of the 2006 IPCC Guidelines 

lNex  Nitrogen excretion, kg/1000 kg animal mass/day. Project participants may use 
lNex  

data from the peer reviewed scientific literature that are specific for the project area. 

When country-specific lNex data are unavailable, default  lNex  values in table 

10.19 of Chapter 11 of 2006 IPCC Guidelines  

a1000  Conversion of nitrogen excretion (kg/1000 kg livestock mass) to  nitrogen excretion 

(kg/kg livestock mass), 1000 

BH  Average grazing hours per day during grazing season, h 

24 
24 hours a day 

BldaysG ,,  Grazing days under baseline, day 

b1000   Conversion kg to t 

lMDGASFrac ,,  Fraction of volatilisation from dung and urine deposited by grazing animals as NH3 

and NOx, kg N volatilised (kg of N deposited)
-1

. 

Project participants may use lMDGASFrac ,,  data from the peer reviewed scientific 
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literature that are specific for the project area. When country-specific 

lMDGASFrac ,, data are unavailable, default lMDGASFrac ,,  values in table 11.3 of 

Chapter 11 of 2006 IPCC Guidelines can be used. 

l 
Index of grazing livestock types 

2) Baseline indirect N2O emissions from urine and dung N deposited on grassland soils 

Indirect N2O emission from urine and dung N deposited on grassland soils including N2O emissions from 

atmospheric deposition of N volatilized from urine and dung N deposited on grassland soils. N2O 

emission from leaching and runoff is not considered according to the application conditions.  

� Indirect N2O emission from atmospheric deposition of N volatilized of urine and dung N deposited 

on grassland soils 

The Indirect N2O emissions from atmospheric deposition of N volatilised of urine and dung N deposited 

on grassland soils is estimated using Equation (16).  

∑
=

×××=
L

l

lMDGASBlMDONIDV EFFracFBE
MD

1

4,,,,, 28/44
2

     (16) 

4EF  N2O emission factor for atmospheric deposition of manure N on soils and water 

surfaces under project activity, [kg N2O-N (kg NH3-N + NOx-N volatilised)
-1

]. 

Project participants may use 4EF  data from the peer reviewed scientific literature 

that are specific for the project area. When country-specific 4EF data are 

unavailable, default  4EF  values in table 11.3 of Chapter 11 of 2006 IPCC 

Guidelines can be used. 

8.1.6 Baseline CO2 emissions due to the use of fossil fuels for grassland management 

Equation (17) is applied to calculate CO2 emissions from consumption of fossil fuels for SGM under 

baseline scenario. 

∑∑∑
= = =

÷××=
K

k

J

j

P

p

kkCOBkjpFC NCVEFFCBE
1 1 1

,2,,, 1000     （17） 

where, 

FCBE  Baseline CO2 emissions from farming machine fossil fuel 

consumption, in stratum a, under baseline scenario, tCO2 

BkjpFC ,,,  Fuel consumption by type k, machine type j , parcel grassland p, 

under baseline, kg yr
-1

 

kCOEF ,2
 CO2 emission factor by fuel type k (tCO2 GJ-1) 
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kNCV  Thermal value of fuel type k (GJ t
-1

) 

k Index of fuel type 

j Index of machine type 

p Index of grassland parcel 

8.1.7 Baseline removals from existing woody perennials 

Where proponents choose to include above and below ground woody biomass pools, BRWP is calculated 

using the A/R Working Group Tool “Estimation of carbon stocks and change in carbon stocks of trees 

and shrubs in A/R CDM project activities”
iv
. Where proponents choose not to include above and below 

ground woody biomass pools, baseline removals, BRWP, are assumed to be zero. 

Carbon gain-loss approach will be applied to estimation of the change in carbon stocks in existing woody 

vegetation.  

The change in carbon stocks of existing live woody biomass, for each species in each vegetation class of a 

stratum, can be written as: 

jBLjBG CCBRWP ,, ∆−∆=
         

(18) 

where: 

BRWP  Average net change in carbon stocks of existing woody biomass for species j, under 

baseline; t CO2 yr
-1

 

jBGC ,∆  Average increase in carbon stocks of existing woody biomass for species j, under 

baseline; t CO2 yr
-1

 

jBLC ,∆  Average loss in carbon stocks of existing woody biomass for species j, under 

baseline; t CO2 yr
-1

 

As noted under the assumptions used in developing this methodological tool, no explicit accounting of the 

term representing stock losses, 
jBLC ,∆ , is included in this tool: that is,  

jBGC ,∆  is assumed to be a 

measure of net growth increment and thus to implicitly accounts for 
jBLC ,∆ . 

The average increase in carbon stocks in existing live woody biomass, for each species in a stratum, can 

be written as: 

12
44

,,, ×××=∆ jBjsBjBG CFGAC          (19) 

where: 
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jBGC ,∆  Average increase in carbon stocks of existing woody biomass for species j, under 

baseline; t CO2 yr-1 

sBA ,  Area of stratum S under baseline; ha 

BjG ,  Average increase in existing woody biomass of species j, under baseline; t d.m ha
-1

 

yr
-1

 

jCF
 

Carbon fraction for species j (default values: 0.50, and 0.49, for tree and shrub 

species, respectively); t C (t d.m.)
-1

 

12
44

 
Ratio of molecular weights of CO2 and C; g mol

-1
 (g mol

-1
)

-1
 

The average annual increase in existing live woody biomass stocks, for each species in a vegetation class 

in a stratum, can be estimated from: 

)1(,,, jBjABBj RGG +=            (20) 

where: 

BjG ,  Average increase in existing woody biomass of species j, under baseline; t d.m ha
-1

 

yr
-1

 

BjABG ,,  Average increase in existing above-ground woody biomass of species j; t d.m ha
-1

 

yr
-1

 

jR  Root: shoot ratio of species j; t d.m. (t d.m.)-1 

8.1.8 Baseline removals due to changes in soil organic carbon 

Since the applicability conditions limit the project to lands that are degrading, it can be conservatively 

assumed that the baseline removals due to changes in SOC are zero. Therefore 

0=BRS   

BRS  Baseline removals due to changes in soil organic carbon under baseline, t CO2e. 

8.1.9 Total baseline emissions and removals 

The total baseline emissions and removals are given by: 

BRSBRWPBEBEBEBEBEBEBE FCGHGCHBBONON MDEFNFSN
−++++++=

422
  (21) 

BE  Total baseline emissions and removals, t CO2e 
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SNONBE
2

 Baseline N2O emissions due to fertilizer use, t CO2e 

NFONBE
2

 Baseline N2O emission as a result of n-fixing species, tCO2e 

BBBE  Baseline emissions due to the use of N-fixing species, t CO2e 

EF
CHBE

4  
Baseline CH4 emission due to enteric fermentation, t CO2e 

MDONBE
2

 Baseline N2O emissions from manure and urine deposited on grassland during 

the grazing period, t CO2e 

FCBE  Baseline CO2 emissions due to the use of fossil fuels for GM, t CO2e  

BRWP  Baseline removals from existing woody perennials, tCO2e 

BRS  Baseline removals due to changes in soil organic carbon, tCO2e 

8.2 Project Emissions 

8.2.1 Project N2O emissions due to fertilizer use 

Project N2O emissions due to fertilizer use include two components: 1) Project direct N2O emission from 

synthetic nitrogen fertilizer use; 2) Indirect N2O emission from the synthetic nitrogen fertilizer use. Total 

project N2O emissions due to fertilizer use equals project direct N2O emission plus indirect N2O emission, 

as described in equation (22). 

)( ,,,,, 2222 tONIDtONDONtON SNSNSN
PEPEGWPPE +×=       (22) 

tON SN
PE ,2

 Total project N2O emissions due to fertilizer use in year t, t CO2e 

tOND SN
PE ,, 2

 Project direct N2O emission from synthetic nitrogen fertilizer use in year t, t N2O 

tONID SN
PE ,, 2

 Project indirect N2O emission from synthetic nitrogen fertilizer use in year t, t N2O 

ONGWP
2

 Global warming potential of N2O 

1) Project direct N2O emission from synthetic nitrogen fertilizer use 

The project direct N2O emission from synthetic fertilizer use is calculated using IPCC methodology 

recommended by 2006 IPCC Guidelines, as described in equation (23): 

28/441,,,, 2
××= EFFPE tpSNtOND SN

        (23) 

tpSNF ,,  Annual amount of synthetic fertiliser N applied to grassland soils under project 
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activity, adjusted for volatilization as NH3 and NOx in year t, t N. 
tpSNF ,, can be 

calculated according to equation (24) below 

1EF  N2O emission factor for synthetic N fertiliser use, kg N2O-N (kg N applied)
-1

. Project 

participants may use N2O emission factors from the peer reviewed scientific 

literature that are specific for the project area. When country-specific factors are 

unavailable, default  N2O emission factor recommended by 2006 IPCC  Guidelines 

can be used (Table 11.1, volume 4 of 2006 IPCC  Guidelines) 

44/28 
Conversion of N2O-N to N2O 

∑
=

−××=
I

i

iFGASpSNitpSNitpSN FracNCMF
1

,,,,,,, )1(       

 (24) 

tpSNiM ,,  Mass of synthetic N fertilizer type i applied under project activity in year t, t N  

pSNiNC ,  Nitrogen content of synthetic N fertilizer type i applied, g-N (g fertilizer)
-1

 

iFGASFrac ,,  Fraction of synthetic N fertiliser t type i that volatilises as NH3 and NOx, kg N 

volatilised (kg of N applied)
-1

. Project participants may use specific values that are 

specific for the project area. When country-specific values are unavailable, default  

data recommended by 2006 IPCC  Guidelines can be used (Table 11.3, volume 4 of 

2006 IPCC  Guidelines) 

t 
Year 

i 
Index of synthetic N fertilizer types 

2) Indirect N2O emission from the synthetic N fertilizer use under project activity 

Indirect N2O emission from the synthetic N fertilizer use including N2O emission from atmospheric 

deposition of N volatilized as NH3 and NOx from fertilizer applied under project activity. N2O emissions 

from leaching and runoff is not considered according to application conditions.  

� Indirect N2O emission from atmospheric deposition of N volatilized 

The N2O emission from atmospheric deposition of N volatilised NH3 and NOx from fertilized grassland 

under project activity is estimated using Equation (25).  

∑
=

×××=
I

i

iFGAStpSNitONIDV EFFracFPE
SN

1

4,,,,,, 28/44)(
2

     

 (25) 
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4EF  Emission factor for N2O emission from atmospheric deposition of N on soils and 

water surfaces, [kg N2O-N (kg NH3-N + NOx-N volatilised)
-1

]. Project participants 

may use 4EF  from the peer reviewed scientific literature that are specific for the 

project area. When country-specific factors are unavailable, default  4EF  

recommended by 2006 IPCC  Guidelines can be used (Table 11.3, volume 4 of 

2006 IPCC  Guidelines)  

8.2.2 Project emissions due to the use of N-fixing species 

The project emissions from the use of N-fixing species, tNFONPE ,,2
, a can be estimated using equations as 

follows: 

ONtpCRtON GWPEFFPE
NF 22

28/441,,, ×××=        (26) 

tON NF
PE ,2

 Project N2O emission as a result of n-fixing species within the project boundary in 

year t, tCO2e 

tpCRF ,,  Annual amount of N in N-fixing grass (above and below ground) , and from 

forage/pasture renewal, returned to soils under project activity in year t, t N. 

EF1  Emission Factor for N2O emissions from N inputs of n-fixing species to grassland 

soil, kg N2O-N (kg N input)
-1

. Project participants may use N2O emission factors 

from the peer reviewed scientific literature that are specific for the project area. 

When country-specific factors are unavailable, default N2O emission factor 

recommended by 2006 IPCC  Guidelines can be used (Table 11.1, volume 4 of 

2006 IPCC  Guidelines) 

∑
=

××=
G

g

gpcontenttpgtpgtpCR NCropAreaF
1

,,,,,,,,
  (27) 

tpgArea ,,  Total annual area of N-fixing species g in year t under project activity, ha 

Expert survey within the project boundary under project activity should be 

carried out to obtain 
tpgArea ,, data. 

tpgCrop ,,
 Annual dry matter, including above ground and below ground, returned 

grassland soils for N-fixing species g under project activity in year t, t dm ha
-1

  

Project participants may use
tpgCrop ,,
 from the peer reviewed scientific 

literatures that are specific for the project area. When country-specific factors are 

unavailable, expert survey within the project boundary under the project activity 
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should be carried out to obtain 
tpgCrop ,, data. 

gpcontentN ,,  Fraction of N in dry matter for N-fixing species g, tN tdm
-1

 

Project participants may use 
gpcontentN ,,  from the peer reviewed scientific 

literatures that are specific for the project area. When country-specific 

gpcontentN ,,  data are unavailable, expert survey within the project boundary under 

project activity should be carried to obtain 
gpcontentN ,, data. 

g 
Index of N-fixing species 

8.2.3 Project emissions due to burning of biomass 

The project emissions due to burning of biomass only include CH4 and N2O emissions with an 

assumption that the CO2 emissions would be counterbalanced by CO2 removals from the subsequent re-

growth of the vegetation within one year. The project total GHG emissions equals CH4 emission from 

biomass burning plus N2O emission from biomass burning under project activity, as described in equation 

(28).  

tONtCHtBB BBBB
PEPEPE ,,, 24

+=          (28) 

tBBPE ,  Total project GHG emissions from biomass burning in year t, t CO2e 

tCH
BB

PE ,4
 Project CH4 emission from biomass burning in year t, t CO2e 

tON BB
PE ,2

 Project N2O emission from biomass burning in year t, t CO2e 

1) CH4 emission from biomass burning under project activity 

CH4 emission from biomass burning can be calculated using equation (29). 

444

3

,,,, 10 CHCHftpBtptCH GWPEFCMAPE
BB

×××××=
−

     (29) 

tCH
BB

PE ,4
 Amount of CH4 emission from biomass burning in year t under project activity in year 

t, t CO2e 

tpA ,
 Area burned under project activity in year t, ha 

tpBM ,,  Above ground biomass burned exclude litter and dead wood under project activity in 

year t, tonnes ha
-1

.  

fC  
Combustion factor, dimensionless. Project participants may use fC  data from the 

peer reviewed scientific literature that are specific for the project area. When country-
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specific fC data are unavailable, default  fC  values in Table 2.6 of Chapter 2, 

volume 4 of 2006 IPCC Guidelines can be used. 

4CHEF  
CH4 emission factor, g kg

-1
 dry matter burnt. Project participants may use 

4CHEF  data 

from the peer reviewed scientific literature that are specific for the project area. When 

country-specific 
4CHEF
 
data are unavailable, default 

4CHEF  values in table 2.5 of 

Chapter 2, volume 4 of 2006 IPCC Guidelines can be used. 

2) N2O emission from biomass burning under project activity 

N2O emission from biomass burning can be calculated using equation (30). 

ONONftpBtptON GWPEFCMAPE
BB 222

3

,,,, 10 ×××××=
−

     

 (30) 

ONEF
2

 
N2O emission factor, g kg

-1
 dry matter burnt. Project participants may use ONEF

2
 

data from the peer reviewed scientific literature that are specific for the project 

area. When country-specific ONEF
2

data are unavailable, default ONEF
2

 values in 

table 2.5 of Chapter 2, volume 4 of 2006 IPCC Guidelines can be used. 

8.2.4 Project CH4 emissions due to enteric fermentation 

Project CH4 emission from enteric fermentation is calculated based on IPCC methodology recommended 

by 2006 IPCC Guidelines, equation (31). 

1000
1

,,4,4
÷××= ∑

=

L

l

ltplCHtCH EFPGWPPE
EF

       (31) 

tCH
EF

PE ,4
 Project CH4 emission from enteric fermentation in year t, t CO2e 

tplP ,,
 Population of livestock type l in year t under project activity, head 

l 
Index of livestock type 

lEF  Enteric CH4 emission factor per head of livestock type l per year, kg CH4 head
-1

year
-1

. 

Project participants may use lEF  data from the peer reviewed scientific literature that are 

specific for the project area. When country-specific lEF data are unavailable, default  

lEF  values can be taken from tables 10.10, 10.11 of the 2006 IPCC Guidelines.  
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8.2.5 Project N2O emissions from manure and urine deposited on grassland soil during the 

grazing period 

The project emissions from manure and urine deposited on grassland soil during the grazing period 

include two parts: 1) Project direct N2O emission from manure and urine deposited on grassland soil 

during the grazing period; 2) Project indirect N2O emission from manure and urine deposited on grassland 

soil during the grazing period. Total project N2O emission from manure and urine deposited on grassland 

soil is calculated as described in equation (32). 

)( ,,,,, 2222 tONIDtONDONtON MDMDMD
PEPEGWPPE +×=       (32) 

tON MD
PE ,2

 Total project N2O emission from manure and urine deposited on grassland soil 

in year t, t CO2e 

tOND MD
PE ,, 2

 Project direct N2O emissions from manure and urine deposited on grassland soil 

during the grazing period in year t, t N2O 

tONID MD
PE ,, 2

 Project indirect N2O emission from manure and urine deposited on grassland 

soil during the grazing period in year t, t N2O. 

1) Project direct N2O emission from manure and urine deposited on grassland soil 

Project direct N2O emission from manure and urine deposited on grassland soil is calculated using IPCC 

methodology recommended by 2006 IPCC Guidelines as described in equation (33 or 34).  

∑
=

××=
1

11

,,31,,,,, 28/44
2

L

l

CPPPRPltpMDtOND EFFPE
MD

      (33) 

Or 

∑
=

××=
2

12

,,32,,,,, 28/44
2

L

l

SOPRPltpMDtOND EFFPE
MD

      (34) 

1,,, ltpMDF  Annual amount of nitrogen in cattle , poultry and pigs manure and urine deposited on 

grassland soil during the grazing period, adjusted for volatilization as NH3 and NOx, 

t-N in year t. 
1,,, ltpMDF can be calculated according to equation (35) 

2,,, ltpMDF  Annual amount of nitrogen in sheep and other animals manure and urine deposited 

on grassland soil during the grazing period, adjusted for volatilization as NH3 and 

NOx, t-N in year t. 2,,, ltpMDF can be calculated according to equation (35) 

CPPPRPEF ,,3  N2O emission factor for cattle (dairy, non-dairy and buffalo), poultry and pigs 

manure and urine deposited on grassland soil during the grazing period, kg N2O-N 

(kg N input)
-1

. Project participants may use CPPPRPEF ,,3  data from the peer reviewed 
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scientific literature that are specific for the project area. When country-specific 

CPPPRPEF ,,3 data are unavailable, default CPPPRPEF ,,3  values in table 11.1 of Chapter 

11 of 2006 IPCC Guidelines can be used. 

SOPRPEF ,,3  N2O emission factor for sheep and other animals manure and urine deposited on 

grassland soil during the grazing period, kg N2O-N (kg N input)
-1

. Project 

participants may use SOPRPEF ,,3  data from the peer reviewed scientific literature that 

are specific for the project area. When country-specific SOPRPEF ,,3 data are 

unavailable, default  SOPRPEF ,,3  values in table 11.1 of Chapter 11 of 2006 IPCC 

Guidelines can be used.  

)1(1000241000 ,,,,,,,,,,, lMDGASbltpdaystpalltplltpMD FracGHNexWPF −×÷×÷×÷××=   (35) 

tplP ,,  Population of livestock type l in year t under project activity, head 

lW  Average weight of livestock l under project activity, kg head
-1

. Project participants 

may use data from the peer reviewed scientific literature that are specific for the 

project area. When specific data are unavailable for the project region, default  values 

can be taken from tables 10A.1~10A.9 in Chapter 10, volume 4 of the 2006 IPCC 

Guidelines 

lNex  
Nitrogen excretion, kg/1000 kg animal mass/day. Project participants may use lNex  

data from the peer reviewed scientific literature that are specific for the project area. 

When country-specific 
lNex data are unavailable, default 

lNex  values in table 10.19 

of Chapter 11 of 2006 IPCC Guidelines 

a1000  Conversion of nitrogen excretion (kg/1000 kg livestock mass) to  nitrogen excretion 

(kg/kg livestock mass), 1000 

tpH ,  Average grazing hours per day during grazing season under project activity in year t, 

h 

24 
24 hours a day 

ltpdaysG ,,,  Grazing days in year t under project activity, day 

b1000   Conversion kg to t, 1000 

lMDGASFrac ,,  Fraction of volatilisation from dung and urine deposited by grazing animals as NH3 

and NOx, kg N volatilised (kg of N deposited)
-1

. Project participants may use 
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lMDGASFrac ,,  data from the peer reviewed scientific literature that are specific for the 

project area. When country-specific lMDGASFrac ,, data are unavailable, default  

lMDGASFrac ,,  values in table 11.3 of Chapter 11 of 2006 IPCC Guidelines can be 

used. 

t 
Year 

l 
Index of grazing livestock types 

2) Project indirect N2O emissions from urine and dung N deposited on grassland soils 

Project indirect N2O emission from urine and dung N deposited on grassland soils including N2O 

emissions from atmospheric deposition of N volatilized from urine and dung N deposited on grassland 

soils. N2O emission from leaching and runoff is considered according to application conditions.  

� Indirect N2O emission from atmospheric deposition of N volatilized of urine and dung N deposited 

on grassland soils 

Indirect N2O emissions from atmospheric deposition of N volatilised of urine and dung N deposited on 

grassland soils is estimated using Equation (36).  

∑
=

×××=
L

l

lMDGASltpMDtONIDV EFFracFPE
MD

1

4,,,,,,, 28/44
2

     (36) 

ltpMDF ,,,  Annual amount of nitrogen in manure and urine deposited on grassland soil during 

the grazing period for livestock type l under project activity, adjusted for 

volatilization as NH3 and NOx, t-N in year t.  

4EF  N2O emission factor for atmospheric deposition of manure N on soils and water 

surfaces under project activity, [kg N2O-N (kg NH3-N + NOx-N volatilised)
-1

]. 

Project participants may use 4EF  data from the peer reviewed scientific literature 

that are specific for the project area. When country-specific 4EF data are 

unavailable, default  
4EF  values in table 11.3 of Chapter 11 of 2006 IPCC 

Guidelines can be used. 

8.2.6 CO2 emissions due to the use of fossil fuels for SGM 

Equation (37) is applied to calculate CO2 emissions from consumption of fossil fuels for SGM under 

project activity. 

∑∑∑
= = =

÷××=
K

k

J

j

P

p

kkCOtpkjptFC NCVEFFCPE
1 1 1

,2,,,,, 1000      

 （37） 
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where, 

tFCPE ,  CO2 emissions from farming machine fossil fuel consumption, in stratum a, in 

year t under project activity, tCO2 

tpkjpFC ,,,,  Fuel consumption by type k, machine type j , parcel grassland p, in year t under 

project activity, kg yr
-1

 

kCOEF ,2
 CO2 emission factor by fuel type k, tCO2 GJ

-1
 

kNCV  Thermal value of fuel type k（GJ t
-1） 

k Index of fuel type 

j Index of machine type 

p Index of parcel grassland 

8.2.7 Project removals from woody perennials 

Where proponents choose to include above ground woody biomass pools, tPRWP is calculated using the 

A/R Working Group Tool “Estimation of carbon stocks and change in carbon stocks of trees and shrubs 

in A/R CDM project activities”
v
. Where proponents choose not to include above ground woody biomass 

pools, with-project removals, tPRWP , are assumed to be zero. 

Carbon gain-loss approach will be applied to estimation of the change in carbon stocks in existing woody 

vegetation under project activity.  

The change in carbon stocks of existing live woody biomass under project activity, for each species in 

each vegetation class of a stratum, can be written as: 

tjPLtjPGtp CCPRWP ,,,,, ∆−∆=         (38) 

where: 

tPRWP  Project average net change in carbon stocks of existing woody biomass for species 

j, in year t; t CO2 yr
-1

 

tjPGC ,,∆  Project average increase in carbon stocks of existing woody biomass for species j, 

in year t; t CO2 yr
-1

 

tjPLC ,,∆  Project average loss in carbon stocks of existing woody biomass for species j, in 

year t; t CO2 yr
-1

 

As noted under the assumptions used in developing this methodological tool, no explicit accounting of the 

term representing stock losses, 
tjPLC ,,∆ , is included in this tool: that is, 

tjPGC ,,∆  is assumed to be a 
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measure of net growth increment and thus to implicitly account for 
tjPLC ,,∆ . 

The average increase in carbon stocks in existing live woody biomass, for each species in a stratum, can 

be written as: 

12
44

,,,,,, ×××=∆ jtpjtsPtjPG CFGAC
 

       (39) 

where: 

tjPGC ,,∆  Project average increase in carbon stocks of existing woody biomass for species j, 

for year t; t CO2 yr
-1

 

tsPA ,,  Area of stratum S under Project activity in year t; ha 

tpjG ,,  Project average increase in existing woody biomass of species j in year t; t d.m ha
-1

 

yr
-1

 

jCF
 

Carbon fraction for species j (default values: 0.50, and 0.49, for tree and shrub 

species, respectively); t C (t d.m.)
-1

 

12
44

 
Ratio of molecular weights of CO2 and C; g mol

-1
 (g mol

-1
)

-1
 

The average annual increase in existing live woody biomass stocks, for each species in a vegetation class 

in a stratum, can be estimated from: 

)1(,,,,, jtpjABtpj RGG +=          (40) 

where: 

tpjG ,,  Project average increase in existing woody biomass of species j, for year t; t d.m ha
-

1
 yr

-1
 

tpjABG ,,,  Project average increase in existing above-ground woody biomass of species j, for 

year t; t d.m ha
-1

 yr
-1

 

jR  Root: shoot ratio of species j; t d.m. (t d.m.)-1 

8.2.8 Project removals due to changes in soil organic carbon 

Soil carbon is a major pool affected by changes in grassland management practices. In this methodology, 

proponents may elect to make direct measurements of soil organic carbon, or to use a modeling approach. 

If there are studies (for example, scientific journals, university theses, or work carried out by the project 

proponents) that demonstrates that the use of the selected model is valid for the project region, the model 

can be applied for estimating of carbon stock changes for the SGM VCS project (Option 1 below). 

Otherwise, direct measurement of carbon stocks will be carried out (Option 2 below). 
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 Option 1: Estimate of project removals due to changes in soil organic carbon using validated model  

Project equilibrium soil organic carbon density in management systems 

Using an analytic model that has been accepted in scientific publications and validated for the project 

region (for example: CENTURY soil organic matter model
vi
) to estimate the soil organic carbon (SOC) 

density at equilibrium under each of the identified management practices. 

The details of each management practice that are recorded will depend on the choice of the soil model 

selected and the type of activity being promoted. 

The applicability of the selected model and parameters recorded for the various activities, and soil and 

climate types are dependent on the actual project. Since these are project specific and not methodology 

specific, they should be discussed in detail in the PDD. 

The SOC density should be estimated using area-weighted average values of model input parameters for 

each management practice identified. The proponents should demonstrate that the standard deviation of 

the modeled SOC within each group is less than 10% of the average value. 

The project soil organic carbon at equilibrium can be estimated using: 

∑ •=

G

GG

m

tmGtmGtequilS SOCPAP ,,,,,,
  (41) 

tequilSP ,,  Project SOC in equilibrium year t, tC 

tmG G

PA ,,  Project areas in grassland with management practice, mG, year t, ha 

tmG G

SOC ,,
 

Soil organic carbon density at equilibrium for grassland with management practice, mG, 

at year t, tC ha
-1

 

Gm  An index for grassland management types, unit less 

Project estimate of soil organic carbon with transitions 

The estimate of soil organic carbon with transitions can be estimated using: 

tP
D

P
t

Dt

tequilStS ∆•= ∑
+− 1

,,,

1
  (42) 

tSP ,  SOC under project activity in year t, tC 

tequilSP ,,  SOC under project activity in equilibrium year t, tC 

D The transition period required for SOC to be at equilibrium after a change in management 

practice, year 
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t∆  Time increment = 1 year 

For values of t-D+1 less than zero (the start of the project) assume that tequilSP ,, = tequilSB ,, =0.  

These values are required if one is trying to estimate the absolute soil organic carbon in the baseline. 

Since the ultimate goal of the methodology is the increase or decrease in SOC with the project these 

values are not required since they appear in both the baseline and project estimation technique. 

Value of D may be chosen from published data from local or regional studies or the modeling exercise. In 

absence of such data, the IPCC Tier 1 methodology default factor of 20 years may also be used. 

Estimate of project removals due to changes in soil organic carbon 

The estimate of project removals due to changes in soil organic carbon is given by: 

( )
12

44
1,, •−= −tStSt PPPR   (43) 

Where  

tPR  Project removals due to changes in soil organic carbon in year t, t CO2e. 

tSP ,  Estimate of the project SOC in year t, tC 

Option 2: Estimate of project removals due to changes in soil organic carbon using measurement 

approach 

Formula（42） is used to estimate soil organic carbon stock in stratum a, sampling site i, parcel of land p 

under project activity in year t. Using the tool “Calculation of the number of sample plots for 

measurements within A/R CDM project activities” to calculate the number of sample plots for 

measurements. 

FFCDepthBDSOCP tististisSOC tis
×−×××= )1( ,,,,,,,,

      (44) 

where,  

tisSOCP
,,

 Soil organic carbon stock in the top 20 cm of soil for stratum s, sampling 

site i under project activity in year t, tC ha
-1

 

tisSOC ,,  Soil organic carbon content in the top 20 cm of soil for stratum s, sampling 

site i, under project activity in year t, g C�100g
-1

 soil.  

tisBD ,,  Soil bulk density in the top 20 cm of soil for stratum s, sampling site i, 

under project activity in year t, g�cm
-3
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Depth  
Top soil depth, for calculating grassland soil organic carbon stock in the top 

20 cm of soil, m 

tisFC ,,  Percentage of rocks, roots, and other dead residues with a diameter larger 

than 2mm in the top 20 cm of soil, for stratum s, sampling site i under 

project activity in year t, %  

F  Unit conversion coefficient turning soil carbon stock into t C ha
-1

, in 

10000m
2
�ha

-1
 

s Index of stratum 

i  Index of sampling site 

p  Index of parcel of land 

Equation（45）is applied to calculate average carbon stock of all monitored sites in stratum s, under 

project activity. 

∑
=

=
I

i

SOCSOC IPP
tists

1

/)(
,,,

         (45) 

tsSOCP
,

 Average carbon stock in stratum s under project activity, t Cha
-1

 

I Total number of monitored sites in  stratum s, under project activity 

Equation （46）is applied to calculate average carbon stock of al stratum, under project activity in year t. 

∑
=

×=
S

s

sSOCt APP
ts

1

)(
,

          (46) 

tP  Total carbon stock under project activity in year t, t C 

sA  Total area of stratum s 

S Total number of stratum under project activity 

Equation （47）is applied to calculate changes in soil organic carbon stock due to the project activity 

during the period of t-1 to t. 

( )
12

44
1 •−= −ttt PPPR   (47) 

Where  
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tPR  Changes in soil organic carbon stock due to the project activity during the period of t-1 

to t, t CO2. 

The changes in soil organic carbon stock due to the project activity during the project start to the first 

measurement will be calculated using equation (48): 

( )
12

44
1 •−= SOCt BPPR   (48) 

Where  

1P  Total carbon stock within project boundary under project activity in year t, t C 

SOCB  Total carbon stock within project boundary under baseline scenario at the start of project 

activity, t C 

8.2.9   Actual net GHG emissions by sources and removals by sinks 

The actual net GHG emissions and removals by sinks are given by: 

tttFCtONtCHtBBtONtONt PRPRWPPEPEPEPEPEPEPE
MDEFNFSN

−−+++++= ,,,,,, 2422
  (49) 

Where  

tPE  Project net GHG emissions by sources and removals by sinks in year t, t CO2e 

tON SN
PE ,2

 Project N2O emissions due to fertilizer use in year t, t CO2e. 

tON NF
PE ,2

 Project N2O emission due to n-fixing species in year t, t CO2e. 

tBBPE ,  Project GHG emissions from biomass burning in year t under project activity, t CO2e 

tCH
EF

PE ,4
 Project CH4 emission due to enteric fermentation in year t, t CO2e. 

tON MD
PE ,2

 Project N2O emission from manure and urine deposited on grassland soil in year t, t 

CO2e. 

tFCPE ,   CO2 emissions due to the use of fossil fuels for SGM 

tPRWP  Project removals from woody perennials in year t, t CO2e. 

tPR  Project removals due to changes in soil organic carbon in year t, t CO2e. 

8.3 Leakage 

There are four potential sources of leakage: 
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a) Depletion of soil organic matter, and/or increase in the use of inorganic fertilizer, and/or increase 

in the amount of fossil fuel for cooking outside the project boundary caused by displacement of 

manure from outside to inside the project boundary; 

b) Increase in the use of fuel wood from non-renewable sources for cooking and heating, and/or  

increase in the use of fossil fuel for cooking and heating due to the decrease in the use of manure 

as an energy source causing leakage; 

c) GHG emissions caused by displacement of grazing from the project boundary; 

d) Changes in CH4 emissions caused by the improved livestock management. 

Leakages a) and b) are limited by the applicability conditions c)~d), therefore leakage emission from a) 

and b) can be ignored. In fact, for sustainable grassland management it is most likely that the number of 

livestock will decrease during the project period. So, if based on the same requirement for amount of 

animal products, improved management will reduce the CH4 emission due to decreasing emission 

intensity per unit animal products. Therefore, only GHG emissions caused by displacement of grazing 

will be considered. Tool for estimation of emissions due to displacement of grazing as part of SGM 

methodology will be used for the leakage calculation (see Annex iV). 

8.4 Summary of GHG emission reduction and/or removals 

The estimation of net anthropogenic GHG removal by sinks is made using: 

ttt LEPEBER −−=∆        （50） 

t
R∆  Estimate of net anthropogenic GHG emissions and removals in year t, t CO2e 

t
PE  Estimate of actual net GHG emissions and removals in year t, t CO2e 

BE  Baseline emissions and removals, t CO2e 

tLE  Leakage emission in year t, t CO2e 

9 MONITORING 

9.1 Data and parameters available at validation 

Table 3: Data and Parameters Available at Validation 

Data/Parameter: 
ONGWP

2

 

Data unit: Kg CO2 e(kg N2O)
-1

 

Description: Global warming potential for N2O  
Source of data: 

IPCC. ONGWP
2 =310 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  
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Data/Parameter: 1EF  

Data unit: kg N2O-N (kg N applied)
-1

 

Description: N2O emission factor for synthetic N fertiliser use 

Source of data: Data from the peer reviewed scientific literatures that are specific 

for the project area. When country-specific factors are unavailable, 

default  N2O emission factor recommended by 2006 IPCC  

Guidelines can be used (Table 11.1, volume 4 of 2006 IPCC  

Guidelines). 
1EF =0.01

 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 4EF  

Data unit: kg N2O-N (kg NH3-N + NOx-N volatilised)-1 

Description: N2O emission factor for atmospheric deposition of N on soils and 

water surfaces  
Source of data: Data from the peer reviewed scientific literatures that are specific 

for the project area. When country-specific factors are unavailable, 

default value recommended by 2006 IPCC Guidelines can be used 

(Table 11.3, volume 4 of 2006 IPCC Guidelines). 
4EF =0.01

 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: fC  

Data unit: dimensionless 

Description: Combustion factor 
Source of data: Table 2.6 of Chapter 2, volume 4 of 2006 IPCC Guidelines. See 

table 3 in Annex I of this methodology 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 4CHEF  

Data unit: g kg
-1

 dm burnt 

Description: CH4 emission factor for biomass burning 
Source of data: Table 2.5 in Chapter 2, volume 4 of 2006 IPCC Guidelines. See 

table 2 in Annex I of this methodology 
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Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 4CHGWP  

Data unit: Kg CO2 e(kg CH4)
-1

 

Description: Global warming potential for CH4 
Source of data: IPCC. 

4CHGWP =21
 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: ONEF
2

 

Data unit: g N2O kg
-1

 dry matter burned 

Description: N2O emission factor for biomass burning 
Source of data: Table 2.5 in Chapter 2, volume 4 of 2006 IPCC Guidelines 

Value applied: See table 1 in Annex I of this methodology 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: iFGASFrac ,,
 

Data unit: kg N volatilised (kg of N applied)
-1

 

Description: Fraction of synthetic N fertiliser type i that volatilises as NH3 and 

NOx  

Source of data: Data from the peer reviewed scientific literature. When country 

specific values are unavailable, default  data recommended by 2006 

IPCC  Guidelines can be used (Table 11.3, volume 4 of 2006 IPCC  

Guidelines). 
iFGASFrac ,, =0.10

 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: lMDGASFrac ,,
 

Data unit: kg N volatilised (kg of N deposited)
-1
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Description: Fraction of volatilisation from dung and urine deposited by grazing 

animals as NH3 and NOx 

Source of data: Data from the peer reviewed scientific literatures that are specific 

for the project area. When country-specific data are unavailable, 

default   values in table 11.3 of Chapter 11 of 2006 IPCC 

Guidelines can be used.
 lMDGASFrac ,, =0.20

 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: CPPPRPEF ,,3
  

Data unit: kg N2O-N (kg N deposited on or applied to grassland)
-1

 

Description: N2O emission factor for cattle (dairy, non-dairy and buffalo), 

poultry and pigs manure and urine deposited on of applied to 

grassland 

Source of data: Data from the peer reviewed scientific literatures that are specific 

for the project area. When country-specific data are unavailable, 

default   values in table 11.1 of Chapter 11 of 2006 IPCC 

Guidelines can be used. 
CPPPRPEF ,,3 =0.02

 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: SOPRPEF ,,3
 

Data unit: kg N2O-N (kg N deposited on or applied to grassland)
-1

 

Description: N2O emission factor for sheep and other animals manure and urine 

deposited on of applied to grassland 

Source of data: Data from the peer reviewed scientific literatures that are specific 

for the project area. When country-specific data are unavailable, 

default   values in table 11.1 of Chapter 11 of 2006 IPCC 

Guidelines can be used. 
SOPRPEF ,,3 =0.01

 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: lNex  

Data unit: kg/1000 kg animal mass/day 

Description: Nitrogen excretion 
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Source of data: Data from the peer reviewed scientific literatures that are specific 

for the project area. When country-specific data are unavailable, 

default   values in table 10.19 of Chapter 11 of 2006 IPCC 

Guidelines. See Annex II of this methodology 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: lW  

Data unit: kg 

Description: Average weight of livestock l 
Source of data: 

Data from the peer reviewed scientific literatures that are specific 

for the project area. When specific data are unavailable for the 

project region, default  values can be taken from tables 

10A.1~10A.9 in Chapter 10, volume 4 of the 2006 IPCC 

Guidelines. See Annex III of this methodology 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
kCOEF ,2

 

Data unit: tCO2 GJ
-1

 

Description: CO2 emission factor by fuel type k 

Source of data: 2006 IPCC Guidelines 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
kNCV  

Data unit: GJ t
-1

 

Description: Thermal value of fuel type k 
Source of data: 2006 IPCC Guidelines 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 
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Additional comment:  

 

Data/Parameter: jCF  

Data unit: tdmtC /  

Description: Carbon fraction for species j  

Source of data: 
A/R Methodological Tool “Estimation of carbon stocks and change 

in carbon stocks of trees and shrubs in A/R CDM project activities”. 

0.50 for tree; 0.49 for shrub species 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
jR  

Data unit: tdmtdm /  

Description: Root:shoot ratio of species j 
Source of data: A/R Methodological Tool “Estimation of carbon stocks and change 

in carbon stocks of trees and shrubs in A/R CDM project activities”. 

0.26 for tree; 0.4 for shrub species 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BjABG ,,

 

Data unit: 11 −−
⋅ yrhatdm  

Description: Average increase in existing above-ground woody biomass of 

species j, under baseline. 

Source of data: GPG LULUCF, IPCC, 2003. Annex III 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
tpjABG ,,,
 

Data unit: 11 −−
⋅ yrhatdm  

Description: Average increase in existing above-ground woody biomass of 

species j, under project activity for year t. 

Source of data: GPG LULUCF, IPCC, 2003. Annex III 
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Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BSNiM ,  

Data unit: t N 

Description: Mass of synthetic N fertilizer type i applied under baseline 
Source of data: 

PPs 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BSNiNC ,

 

Data unit: g-N (g fertilizer)-1 

Description: Nitrogen content of synthetic N fertilizer type i applied  
Source of data: 

PPs 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BgArea ,

 

Data unit: ha 

Description: Annual area of N-fixing species g under baseline 
Source of data: Expert survey within the project boundary before the start of the 

project activity to obtain 
BgArea , data 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BA  

Data unit: ha 
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Description: Area burned under baseline 
Source of data: 

pps 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BgCrop ,

 

Data unit: t dm ha
-1

 

Description: Annual dry matter, including above ground and below ground, 
Source of data: Project participants may use

BgCrop ,  from the peer reviewed 

scientific literatures that are specific for the project area. When 

country-specific factors are unavailable, expert survey within the 

project boundary before the start of the project activity should be 

carried out to obtain 
BgCrop , data. 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BgcontentN ,,

 

Data unit: tN tm
-1

 

Description: Fraction of N in dry matter for N-fixing species g under baseline 
Source of data: Project participants may use 

BgcontentN ,,  data from the peer reviewed 

scientific literature that are specific for the project area. When 

country-specific 
BgcontentN ,,  data are unavailable, expert survey 

within the project boundary before the start of the project activity 

should be carried to obtain 
BgcontentN ,, data. 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BBM ,
 

Data unit: t ha
-1

 

Description: Above ground biomass burned under baseline 
Source of data: 
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Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BlP ,
 

Data unit: head 

Description: Population of livestock type l t under baseline 
Source of data: 

pps 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
lEF  

Data unit: kg CH4 head
-1

year
-1

 

Description: Enteric CH4 emission factor per head of livestock type l per year 

Source of data: 2006 IPCC Guidelines 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BldaysG ,,

 

Data unit: day 

Description: Grazing days under baseline 
Source of data: 

pps 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

Data/Parameter: 
BH  

Data unit: h 

Description: 
Average grazing hours per day during grazing season under baseline
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Source of data: 

pps 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
BkjpFC ,,,
 

Data unit: kg yr
-1

 

Description: Fuel consumption by type k, machine type j , parcel grassland p, in 

baseline 

Source of data: 

pps 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment:  

 

Data/Parameter: 
sBA ,  

Data unit: ha 

Description: Area of trees and shrubs under baseline, for stratum S 

Source of data: PPs 

Value of data  - 

Justification of the choice of 

data or description of 

measurement methods and 

procedures actually applied: 

 

Additional comment: At the start of the project 

 
 

9.2 Data and Parameters Monitored 

The following parameters must be monitored during the project activity. When applying all relevant 

equations provided in this methodology for the ex-ante calculation of net anthropogenic GHG removals 

by sinks, project participants shall provide transparent estimations for the parameters that are monitored 

during the crediting period. These estimates shall be based on measured or existing published data where 

possible and project participants must retain a conservative approach: that is, if different values for a 

parameter are equally plausible, a value that does not lead to over-estimation of net anthropogenic GHG 

removals by sinks must be selected.  

Table 4: Data and Parameters Monitored 
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Data/Parameter: 
tpSNiM ,,  

Data unit: t 

Description: Mass of synthetic N fertilizer type i applied under project activity 

in year t  

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Record by participants just after the application of synthetic N 

fertilizer 

Frequency of 

monitoring/recording: 

Each application during crediting period in year t 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
PSNiNC ,

 

Data unit: g-N (g fertilizer)
-1

 

Description: Nitrogen content of synthetic N fertilizer type i applied under 

project activity 

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Record by participants just after the application of synthetic N 

fertilizer 

Frequency of 

monitoring/recording: 

Each application during crediting period in year t 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tpA ,  

Data unit: ha 

Description: Area burned in year t during the crediting period 

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Measure and record the area burnt after the occurrence fire 

Frequency of 

monitoring/recording: 

Each burning activity in year t during crediting period 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tpBM ,,  

Data unit: tonnes ha
-1

 

Description: Above ground biomass burned exclude litter and dead wood 
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yb=nder project activity in year t.  

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

 

Frequency of 

monitoring/recording: 

Each burning activity in year t during crediting period 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tplP ,,  

Data unit: head 

Description: Population of livestock type l under project activity in year t 

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Record numbers of grazing livestock by type. The sample size of 

household number will ensure precision at 90%/10 precision. 

Based on the grazing numbers, annual or seasonal average 

population of grazing livestock by type will be calculated. Archive 

electronically during the crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Seasonally 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tpH ,  

Data unit: Hours day
-1

 

Description: Average grazing hours per day during grazing season under project 

activity  

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Record daily. The sample size of household number will ensure 

precision at 90%/10 precision. Archive electronically during the 

crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Seasonally 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
ltpdaysG ,,,  

Data unit: days 

Description: Grazing days of livestock l in year t under project activity 

Source of data: PPs 
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Value of data   

Description of measurement 

methods and procedures to 

be applied: 

Record grazing days in year t. The sample size of household 

number will ensure precision at 90%/10 precision. Archive 

electronically during the crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Seasonally 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tpgArea ,,  

Data unit: ha 

Description: Annual area of N-fixing species g under project activity in year t 

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Record the area of N-fixing grassland by species by all 

households involved. Archive electronically during the crediting 

period plus 2 years. 

Frequency of 

monitoring/recording: 

Annually 

QA/QC procedures to be 

applied: 

   

Any comment:  

 

Data Unit / Parameter 
tpgCrop ,,
 

Data unit: t dm ha
-1

  

Description: Annual dry matter, including above ground and below ground, 

returned grassland soils for N-fixing species g under project 

activity in year t.  

Source of data: PPs 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Measure annual dry matter, including above ground and below 

ground, returned grassland soils for N-fixing species g in year t. 

The sample size of household number will ensure precision at 

90%/10 precision. Archive electronically during the crediting 

period plus 2 years. 

Frequency of 

monitoring/recording: 

Annually 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
gcontentN p,,  

Data unit: tN tdm
-1

 

Description: Fraction of N in dry matter for N-fixing species g under project 

activity 
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Source of data: Project participants may use gcontentN p,,  data from the peer 

reviewed scientific literature that are specific for the project area. 

When country-specific gcontentN p,,  data are unavailable, expert 

survey within the project boundary before the start of the project 

activity should be carried to obtain gcontentN p,, data. 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Collect biomass (above ground and below ground) from three plots 

(1m*1m) of each N-fixing species in each sampled household. 

Send the samples to qualified laboratory to analyze the N content 

in the biomass. Archive electronically during the crediting period 

plus 2 years. 

Frequency of 

monitoring/recording: 

Annually 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tmG G

PA ,,
 

Data unit: ha 

Description: Project areas of grassland with management practice, mG 

Source of data: Project proponents 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Record the area of grassland with management practice, mG. 

Archive electronically during the crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Annually 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tisSOC ,,
 

Data unit: g C�100g
-1

 

Description: Soil organic carbon stock in the top 20 cm of soil for stratum s, 

sampling site i 

Source of data: Project proponents 

Value of data   

Description of measurement 

methods and procedures to 

be applied: 

Collect 3 samples for each sampling site and send the samples to 

qualified laboratory to analyze the tisSOC ,, . Archive electronically 

during the crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Every five years until the end of the crediting period 

QA/QC procedures to be 

applied: 
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Any comment:  

 

Data Unit / Parameter tisBD ,,
 

Data unit: g�cm
-3

 

Description: Soil bulk density in the top 20 cm of soil for stratum s, sampling 

site i 

Source of data: Project proponents 

Value of data:  

Description of measurement 

methods and procedures to 

be applied: 

Collect 3 samples for each sampling site and send the samples to 

qualified laboratory to analyze the tisBD ,, . Archive electronically 

during the crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Every five years until the end of the crediting period 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tisFC ,,  

Data unit: % 

Description: Percentage of rocks, roots, and other dead residues with a diameter 

larger than 2mm in the top 20 cm of soil, for stratum s, sampling 

site i 

Source of data: Project proponents 

Value of data   

Description of measurement 

methods and procedures to 

be applied: 

Collect 3 samples for each sampling site and send the samples to 

qualified laboratory to analyze the tisFC ,, . Archive electronically 

during the crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Once in five years 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
tpkjpFC ,,,,  

Data unit: kg 

Description: Fuel consumption by type k, machine type j , parcel grassland p, in 

year t under project activity 

Source of data: Project proponents 

Value of data   

Description of measurement 

methods and procedures to 

be applied: 

Collect fuel consumption by type k, machine type j, parcel 

grassland p of each household. Archive electronically during the 

crediting period plus 2 years. 

Frequency of 

monitoring/recording: 

Once a year 

QA/QC procedures to be 

applied: 
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Any comment:  

 

Data Unit / Parameter 
tsPA ,,  

Data unit: ha 

Description: Area of trees and shrubs under project activity in year t, for stratum 

S 

Source of data: PPs 

Value of data  - 

Description of measurement 

methods and procedures to 

be applied: 

Maps, orthorectified images, field-based GPS measurements. 

Horizontal projected area required 

Frequency of 

monitoring/recording: 

Annually 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter 
sA  

Data unit: ha 

Description: Total area of stratum S 

Source of data: PPs 

Value of data  - 

Description of measurement 

methods and procedures to 

be applied: 

 

Frequency of 

monitoring/recording: 

Annually 

QA/QC procedures to be 

applied: 

 

Any comment:  

 

Data Unit / Parameter S  

Data unit: number 

Description: Total number of stratum under project activity 

Source of data: PPs 

Value of data  - 

Description of measurement 

methods and procedures to 

be applied: 

 

Frequency of 

monitoring/recording: 

Annually 

QA/QC procedures to be 

applied: 

 

Any comment:  
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9.3 Description of the Monitoring Plan 

All data collected as part of monitoring must be archived electronically and be kept at least for 2 years 

after the end of the crediting period.  

9.3.1 Monitoring of Project Implementation 

Information shall be provided, and recorded in the project design document (PDD), to establish that:  

i. The geographic location of the project boundary is recorded for all areas of grassland;  

� The geographic coordinates of the project boundary (and any stratification inside the 

boundary) are established, recorded and archived. This can be achieved by field survey 

(e.g., using GPS), or by using georeferenced spatial data (e.g., maps, GIS datasets).  

ii. Record of grassland management  

� The grassland management plan, together with a record of the plan as actually 

implemented during the project crediting period shall be available for validation and 

verification.  

9.3.2 Sampling Design and Stratification (Option 2) 

Stratification of the project area into relatively homogeneous units can either increase the measuring 

precision without increasing the cost unduly, or reduce the cost without reducing measuring precision 

because of the lower variance within each homogeneous unit. Project participants must present in the 

VCS-PDD an ex-ante stratification of the project area or justify the lack of it. The number and boundaries 

of the strata defined ex-ante may change during the crediting period (ex-post).  

Updating of strata  

The ex-post stratification shall be updated due to the following reasons:  

� Unexpected disturbances occurring during the crediting period (e.g. due to fire, pests or 

disease outbreaks), affecting differently various parts of an originally homogeneous 

stratum;  

� Grassland management activities (planting) may be implemented in a way that affects 

the existing stratification.  

Established strata may be merged if reasons for their establishment have disappeared.  

Sampling framework 

To determine the sample size and allocation among strata, this methodology uses the latest 

version of the tool for the ―Calculation of the number of sample plots for measurements within 

A/R CDM project activitiesvii, approved by the CDM Executive Board. The targeted precision 

level for biomass estimation across the project is +/- 10% of the mean at a 90% confidence level. 

In contrast to the CDM tool note that temporary plots are permissible under this methodology. 
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ANNEX 

Annex I: Parameters and data source if using default values recommended by IPCC 

Table 1: Parameters and data source for calculating baseline and project N2O emissions 

Parameter Value Unit Equation Source of default value 

ONGWP
2

 310 - (1) (4) (7) (11) 

(12) (20) (21) 

(23) (28) (31)(34) 

(38) (39) (47) 

(48) 

IPCC 

1EF
 

0.01 kg N2O-N (kg 

N applied)-1 

(2) (7) (29) (34) Table 11.1, chapter 11, volume 

4 of 2006 IPCC Guidelines 

4EF  
0.01 kg N2O-N (kg 

NH3-N + NOx-

N volatilised)
-1

 

(5) (17) (24) (32) 

(44) (51) 

Table 11.3, chapter 11, volume 

4 of 2006 IPCC Guidelines 

ONEF
2  

0.21 g N2O kg
-1

 dry 

matter burned 

(11)(38) Table 2.5 in Chapter 2, volume 

4 of 2006 IPCC Guidelines 

CPPPRPEF ,,3  
0.02 kg N2O-N (kg 

N deposited)
-1

 

(13)(20)(40)(47) For cattle (dairy, non-dairy and 

buffalo), poultry and pigs,  

Table 11.1, chapter 11, volume 

4 of 2006 IPCC Guidelines 

SOPRPEF ,,3  
0.01 kg N2O-N (kg 

N deposited)
-1

 

(14)(21)(41)(48) For sheep and other animals.  

Table 11.1, chapter 11, volume 

4 of 2006 IPCC Guidelines  

iFGASFrac ,,  0.10 kg N (kg N 

applied)
-1

 

(3)(5)(30)（32） Table 11.3, chapter 11, volume 

4 of 2006 IPCC Guidelines 

iMDGASFrac ,,  0.20 kg N (kg N 

deposited)-1 

(15)(17)(42)(44) Table 11.3, chapter 11, volume 

4 of 2006 IPCC Guidelines 

iMAGASFrac ,,  0.2 kg NH3–N + 

NOx–N) (kg N 

deposited)
 -1

 

(22)(44)（49）（51） 

Table 11.3, chapter 11, volume 

4 of 2006 IPCC Guidelines 

lNex
 

Annex II 

of this 

methodol

ogy 

Kg N/1000kg 

animal 

mass/day 

(15) (42) Table 10.19, Chapter 10, 

volume 4 of 2006 IPCC 

Guidelines 
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Table 2: Parameters and data source for calculating baseline and project CH4 emissions 

Parameter Value Unit Equation Source 

4CHEF  2.3 g CH4 kg
-1

 

dry matter 

burned 

(10)(37) Table 2.5 in Chapter 2, volume 4 of 2006 

IPCC Guidelines 

4CHGWP  21 Dimensionl

ess 

(10)(26)(37

)(53) 

IPCC 

lEF  Annex 

III-

1~3 of 

this 

metho

dology 

Kg CH4 

head
-1

yr
-1

 

(26)（53） Table 10.10, Table 10.10, Table 10.A2, 

Chapter 10, volume 4 of 2006 IPCC 

Guidelines 

 

Table 3: Combustion factor ( fC ) values (proportion of pre-fire biomass burned) used for calculating 

baseline and project N2O and CH4 emissions due to biomass burning 

Vegetation type Sub-category Mean Equation Source 

Savannah 

Grasslands/Pasture (early 

dry season burns)* 

 0.74 

Tropical/sub-

tropical 

grassland 

0.92 

Tropical pasture 0.35 

Savannah 

Grasslands/Pasture 

(mid/late dry season 

burns) 

Savannah 0.86 

(10)(11)(37)(38) 
Table 2.6 in 

Chapter 2, 

volume 4 of 2006 

IPCC Guidelines 

 

*Surface layer combustion only 
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Annex II: Nitrogen excretion 
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 Annex III: Average annual aboveground biomass increment 
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Annex IV: Methane emission factor for enteric fermentation 

Annex IV-1: Methane emission factor for enteric fermentation 

 

Annex IV-2: Methane emission factor for enteric fermentation 
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Annex IV-3: Methane emission factor for enteric fermentation 
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Annex V: Tool for estimation of emissions due to displacement of grazing as part of SGM 

methodology 

 

1. Applicability, assumptions and units 

Applicability 

1. If the grazing animals are already in a zero-grazing system or are moved to a zero-grazing system, 

then the method outlined in the CDM AR tool shall be applied. 

2. If grazing animals are displaced to identified forest land, then the CDM AR tool shall be applied. 

3. If the grazing animals are displaced to identified cropland then the CDM AR tool shall be applied. 

4. If the grazing animals are displaced to identified grassland, then the CDM AR tool shall be applied. 

5. This tool can be used to estimate leakage attributable to displacement of grazing activities to 

unidentified grassland caused by implementation of improved grassland management project 

activities. 

6. Project proponents must justify the assumption that unidentified lands are grasslands, rather than 

forest lands. Such justification may be based on evidence that there is no forest land within the radius 

possibly affected by displacement of grazing activities, or evidence that forest lands are not used for 

livestock grazing in the production system. 

Assumptions 

1. Following the CDM AR tool, it is assumed that if grazing animals are sold to an entity not involved in 

the improved grassland management project activities, or if animals are slaughtered, then there is no 

leakage due to grazing displacement. 

2. Following applicability conditions 5 and 6, it is assumed that the unidentified grasslands are already 

grazed and that displacement of grazing to unidentified grasslands leads to degradation of those 

grasslands, thus causing GHG emissions. Soil carbon stocks are the largest carbon pool in 

grasslands
9
, and overgrazing results in emission of carbon from the soil carbon pool into the 

atmosphere.  

Units and Variables 

Units: Because the grasslands to which livestock are displaced are unidentified, the total land area 

affected by or potentially affected by displacement cannot be identified. Therefore, the unit for calculating 

leakage is the animal unit month (AUM). AUM may be calculated with reference to any standard animal 

unit, e.g. Livestock Unit (LU), Tropical Livestock Unit (TLU), Animal Unit (AU), Sheep Unit (SU) etc, 

where local or national standards or literature values can be used to create equivalence between the dry 

matter intake requirements of different types and classes of animals. One AUM indicates the dry matter 

intake requirements for one standard animal unit over a one month period.  

30, ×= refdailyDMIAUM          (1) 

where  

refdailyDMI ,  dry matter intake requirement of the reference type and class of animal, kg 

                                                           
9
 Scholes & Hall 1996. The carbon budget of tropical savannahs, woodlands and grasslands. In Global Change, 

effects on coniferous forests and  grasslands (ed A Breymeyer et al) SCOPE 56. Pp 69-100. John Wiley Chichester. 
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refdailyDMI , may be taken from literature values, national standards or local measurements, or calculated 

using IPCC default data. The same type and class of animal must be used as the reference unit in all 

calculations using this tool. 

Variables: 

The variable to be calculated is the percentage change in net displacement of grazing livestock (measured 

in AUM) from the project boundary between the baseline and the with-project scenario, tepeaL ,, , which 

can only take non-negative values. Where the calculated value is negative, it is assumed that tepeaL ,, = 0. 

2. Procedure 

STEP 1: DETERMINE APPLICABILITY OF THE TOOL 

The applicability of this tool can be determined following the decision tree presented below. PDDs must 

contain justification for the assumption that unidentified lands are grasslands, and present supporting 

evidence. Where this tool is not applicable, or justification cannot be made, the CDM AR grazing 

displacement leakage tool shall be used.
10

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
10

 ar-am-tool-15-v1 

Is there displacement of grazing 

from within the project boundary? 

Can the lands to which 

displacement occurs be identified? YES 

Use CDM AR grazing 

displacement tool 

YES 

NO 
No leakage 

NO 

Can it be justified that the lands to 

which displacement occurs are 

grassland? 
NO 

Use CDM AR grazing 

displacement tool 

YES 

Use this grazing 

displacement tool 
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STEP 2: ESTIMATION OF DISPLACEMENT OF GRAZING ACTIVITIES TO UNIDENTIFIED 

GRASSLANDS 

 

STEP 2.1 Calculate baseline grazing activity outside the project boundary by project participants 

Calculation of livestock grazing activity by project participants outside the project boundary in the 

baseline scenario should be based on historical data, and shall be calculated as follows: 

tbaselinetbaselinetbaseline NPIPPONGD ,,, −=        (2) 

Where, 

tbaselineNGD ,  Net displacement of livestock grazing activities (AUM) in year t in the baseline 

tbaselinePPO ,  Total livestock units (AUM) of project participants grazing outside the project 

boundary in year t in the baseline 

tbaselineNPI ,  Total livestock units (AUM) owned by entities outside the project boundary grazing 

inside the project boundary in year t 

tbaselineNGD , , tbaselinePPO , , and tbaselineNPI ,  are expressed in animal unit months. 

STEP 2.2 Calculate with-project grazing activity outside the project boundary 

Ex-ante estimates of livestock grazing activity outside the project boundary shall be calculated as follows: 

tprojecttprojecttproject NPIPPONGD ,,, −=         (3) 

Where, 

tprojectNGD ,  Net displacement of livestock grazing activities (AUM) in year t in the with-project 

scenario 

tprojectPPO ,  total livestock units (AUM) of project participants grazing outside the project 

boundary in year t in the with-project scenario 

tprojectNPI ,  total livestock units (AUM) owned by entities outside the project boundary grazing 

inside the project boundary in year t in the with-project scenario 

and tprojectNGD , , tprojectPPO ,  and tprojectNPI ,  are expressed in animal unit months. 

STEP 2.3 Calculate leakage due to displacement of grazing by project activities 

Leakage due to displacement of livestock grazing attributed to the project activities shall be calculated as: 

tbaselinetbaselinetprojecttproject NGDNGDNGDL ,,,, /)( −=       (4) 
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Where, 

tprojectL ,  leakage caused by net displacement of grazing activity in year t due to 

implementation of project activities, expressed as a percentage of baseline net 

displacement of grazing activity. 

tprojectNGD ,  Net displacement of livestock grazing activities (AUM) in year t in the with-project 

scenario, expressed in animal unit months 

tbaselineNGD ,  Net displacement of livestock grazing activities (AUM) in year t in the baseline, 

expressed in animal unit months. 

STEP 3 Ex ante discounting 

If tprojectL ,  is negative, then it shall be assumed that 0, =teaL  

where 

teaL ,  Ex-ante estimate of leakage caused by displacement of grazing activities in year t due 

to implementation of project activities. 

If tprojectL ,  is between 0% and 50% then, teaL , = tprojectL , , and the same percentage shall be deducted from 

the ex-ante estimate of project GHG emission reductions net of project emissions in year t, i.e. ex-ante 

estimated project emission reductions = )1()Pr(Pr ,teaemissionsremovals Lojectoject
anteexanteex

−×−
−−

. 

If tprojectL ,  is >50%, the project shall not be eligible to use this methodology. 

STEP 4 Ex-post discounting 

Where leakage due to grazing displacement to unidentified grasslands is likely to occur, the PDD will 

include a leakage management plan. The leakage management plan will include plans for monitoring 

displacement of livestock ( eptprojectNGD ,, ) in order for ex post estimates of displacement to be made, 

where, 

eptprojectNGD ,,  ex post estimate of net displacement of livestock grazing activities (AUM) in year t 

due to implementation of project activities. 

The ex post estimate of leakage, teaL ,  shall be calculated as: 

tbaselinetbaselineeptprojecttea NGDNGDNGDL ,,,,, /)( −=       (5) 

If teaL ,  is negative, then it is assumed that no leakage has taken place and thus by default teaL ,  = 0. If 

teaL ,  is between 0% and 50%, then the same percentage of GHG emission reductions net of project 
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emissions will be deducted for period t, i.e. Ex post project verified emission reductions = 

)1()Pr(Pr ,teaemissionsremovals Lojectoject −×−  × )1( ,teaL− . 
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