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Enhancement and Monitoring of Carbon Benefits from Land-Based Projects
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Practical Guidance on Sampling, Field Studies, Baseline Development, and Modeling 
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NET

Project year

t*

Baseline net 
greenhouse gas 

removals 
by sinks

Actual net 
greenhouse gas 

removals 
by sinks

Leakage

Net 
anthropogenic 

greenhouse gas 
removals 
by sinks

CUMULATIVE

Net 
anthropogenic 

greenhouse gas 
removals 
by sinks

Yearly increment

year tCO2e tCO2e tCO2e tCO2e tCO2e 

2002 0.00 -570,999.19 0.00 -570,999.19 -570,999.19 
2003 0.00 -1,141,998.38 0.00 -1,141,998.38 -570,999.19 
2004 0.00 -1,712,997.57 0.00 -1,712,997.57 -570,999.19 
2005 0.00 -2,283,996.77 0.00 -2,283,996.77 -570,999.19 
2006 0.00 -2,854,995.96 0.00 -2,854,995.96 -570,999.19 
2007 0.00 -3,425,995.15 0.00 -3,425,995.15 -570,999.19 
2008 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2009 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2010 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2011 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2012 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2013 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2014 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2015 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2016 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2017 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2018 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2019 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2020 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2021 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2022 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2023 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2024 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2025 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2026 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2027 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2028 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2029 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2030 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00
2031 0.00 -3,425,995.15 0.00 -3,425,995.15 0.00

TOTAL -3,425,995.15 

Species

For each species or group of species that you have in the baseline and project scenario specify the appropriate parameter values.  

Species or group of 
species

Species ID
Nitrogen 
fixing?

Wood 
Density

Carbon 
fraction

Species may be grouped if they 
have similar growth behavior and 
if the parameters on the right are 
similar for each species included 

in the group.

IDj yes Dj CFj
BEFj-1 

(Method 1)

BEFj-2 
(Method 2)
Recomended

Rj-1 Rj-2 Rj-3
Use Rj-1 

when AGB 
is less than

Use Rj-3 
when AGB 
is above

dimensionless 1,2,3, .... no t d.m. m-3 t C (t d.m.)-1 t d.m. ha-1 t d.m. ha-1t d.m. ha-1dimensionless

Use Rj-2 
when AGB 
is between

dimensionless

Choose conservative values.  When using IPCC default values for BEFj and Rj specify the upper value for species in the baseline and 
the lower one for species in the project scenario.  If the same species exist in both scenario, specify the parameter values for each 
scenario separately.

Biomass Expansion 
Factor

Applicability of Rj according to 
above-ground biomass (AGB)

Root to shoot ratio
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Baseline stratum 1
IDi,b A AR-AM0003
Description
Land cover a a ) no growing trees or woody perennials exist, and b) no trees or other woody perennials will start to grow at any time during the crediting period

c ) growing trees or woody perennials exist (but will not reach the thresholds for the national definition of forests)
Land use a a ) abandoned

b ) grazing

yes

Pre-existing vegetation
Bpre,i t d.m. ha-1 Pre-existing average above-ground living non-woody biomass
CFpre t C (t d.m.)-1 Average carbon fraction of dry biomass in pre-existing non-woody vegetation
Rbpre,i dimensionless Root to shoot ratio

Degraded forest land

Non-woody 
vegetation

010 0 0 0 0 0 0 0 0 0
Baseline tree 

species

Stand volume Stand volume Stand volume Stand volume Stand volume Stand volume Stand volume Stand volume Stand volume Stand volume

t* Vijt Vijt Vijt Vijt Vijt Vijt Vijt Vijt Vijt Vijt
year m3 ha-1 m3 ha-1 m3 ha-1 m3 ha-1 m3 ha-1 m3 ha-1 m3 ha-1 m3 ha-1 m3 ha-1 m3 ha-1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Project year

Tree species or group of tree species in this baseline stratum
(as specified in the worksheet Species)
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Stand model 1
IDk 1
Description
Rotation !"
Planting density ##"" trees per hectare (if assisted natural regeneration is used, fill with "0")
Replanting expected $%&"' % of planted trees to be replanted due to mortality in the first years
Fertilization () 1485

Treatment of pre-existing vegetation for site preparation
100.00% '*+,)-.//*0123*/3.(4,(5*.(4*()3*+67(14*89.7+)(*/3)9:*71-.,(/;
0.00% '*+,)-.//*<.7=1/314*.(4*()3*+67(14*89.7+)(*/3)9:*41971./1/; 0

PBB i ha diesel yes
Non-

woody 
vegetatio

n

PBB i #&>"'
m3 gasoline no

other
Fuel consumption within the stand Soil carbon pool

Activity

Fuel 
consumption 

per unit
Unit Fuel type CF L

liters yes
0.00 ha diesel 0.5
0.00 ha gasoline Tfor 20

0.00
ha

diesel
Csoc_n_f
or

0.00 ha gasoline Csoc_for
0.00 ha diesel Csoc_ref
0.00 ha gasoline f
0.00 ha diesel To download the IPCC Tool for Estimation of Changes in Soil Carbon Stocks click here
0.00 ha gasoline

Nitrogen content of fertilizer
Synthetic NC SF Nitrogen content of synthetic fertilizer applied, dimensionless
Organic NC OF Nitrogen content of organic fertilizer applied, dimensionless

Species Intercropping N-fixing species 

ID j Selection IDj Selection IDj
001 001-Reforestation_High alt

0
0
0
0
0
0
0
0
0

Method ? 1 ) Carbon gain-loss methodDeadwood method 1 ) Carbon gain-loss method Litter method ? 1 ) Carbon gain-loss method
2 ) Stock change method (recommended) 2 ) Stock change method 2 ) Stock change method

Data type + . ;*@3.(4*=)06-1*4.3.
b ) Allometric equations (biomass data)

Species name CropRAj CropNCRBFj

Reforestation_High alt

Fuelwood-collection

Important: fill out crop data in cells R50:V79
Tree species or group of tree species in 

this stand model
Non-tree shrub species or group of shrub 

species in this stand model
Herb 

biomass 
considere

Crop type of intercropping N-fixing Ratio of dry matter in the crop 
AGB (including residue) to

Fraction of crop 
biomass that is Species name Species name

Planting
Soil organic carbon stock of non-forested degraded lands in t C ha-1

Soil organic carbon stock of A/R or F area in t C ha-1

Thinning and harvesting
Reference soil organic carbon stock under native forests in t C ha-1 (See IPCC GPG-LULUCF Table 
3.2.4)Adjustment factor for the effect of management intensity, dimensionless (Between 0-1, default values 
0.5-1)

Litter Carbon fraction (IPCC default = 0.370 - see IPCC GPG-LULUCF Chapter 3.2, p 3.35)

Csoc 
Change

(yes or no) Available data of changes in soil organic carbon

Site preparation
Carbon stock change in soil organic matter t C ha-1 yr-1
Time period required for transition from SOC Non-For to SOC For, in years

Restoration forestry model high
years (The tool assumes replanting. If this is not the case, choose 30 years rotation an fill with "0" the growth data after the final harvesting 
year)

Woody 
vegetatio

n '*+,)-.//*+67(14*89.7+)(*/3)9:*41971./1/*.(4*+67(,(5*A7)4691/*
% biomass burned (always produces a 100% carbon stock decrease, 
non-CO2 emission are calculated only from the burned fraction)

Important: fill out litter biomass data in cells W50:W79

001 0 0 0 0 0 0 0 0 0
Reforestation_

High alt

Above-
ground 

biomass

Above-
ground 

biomass

Above-
ground 

biomass

Above-
ground 

biomass

Above-
ground 

biomass

Above-ground 
biomass

Above-
ground 

biomass

Above-
ground 

biomass

Above-
ground 

biomass

Above-
ground 

biomass
t Bijt Bijt Bijt Bijt Bijt Bijt Bijt Bijt Bijt Bijt

age t d.m. ha-1 t d.m. ha-1 t d.m. ha-1 t d.m. ha-1 t d.m. ha-1 t d.m. ha-1 t d.m. ha-1 t d.m. ha-1 t d.m. ha-1 t d.m. ha-1

1 4.68
2 9.36
3 14.04
4 18.72
5 23.40
6 28.08
7 32.76
8 37.44
9 42.12
10 46.80
11 51.48
12 56.16
13 60.84
14 65.52
15 70.20
16 74.88
17 79.56
18 84.24
19 88.92
20 93.60
21 98.28
22 102.96
23 107.64
24 112.32
25 117.00
26 121.68
27 126.36
28 131.04
29 135.72
30 140.40

Stand age

Tree species or group of tree species in this stand model
(as specified in the worksheet "Species")
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Ex ante  estimation of net anthropogenic greenhouse gas removals by sinks

Starting year of the AR-CDM project activity 2006 Calendar year
Project year of the first verification 4
CDM crediting period 20

No further inputs are required below this line - go to Financial (optional)

Total net anthropogenic greenhouse gas removal by sinks 749,614          tCO2e
Average net anthropogenic greenhouse gas removal by sinks over the crediting period 37,480.7         tCO2e yr-1

Average net anthropogenic greenhouse gas removal by sinks per hectare and year 10.80 tCO2e yr-1 ha-1

Project year

t*

Calendar year

Baseline net 
greenhouse gas 

removals 
by sinks

Actual net 
greenhouse gas 

removals 
by sinks

Leakage

Net 
anthropogenic 

greenhouse gas 
removals by 

sinks

tCERs
lCERs

(with reversal)

lCERs
(without 
reversal)

lifetime of 
lCERs

year year tCO2e tCO2e tCO2e tCO2e units units units years

1 2,006              -                        2,114                    -                        2,114                    19                
2 2,007              -                        6,802                    -                        6,802                    18                
3 2,008              -                        18,017                  -                        18,017                  17                
4 2,009              -                        43,716                  -                        43,716                  43,716                  43,716                  43,716                  16                
5 2,010              -                        80,926                  -                        80,926                  15                
6 2,011              -                        125,505                -                        125,505                14                
7 2,012              -                        170,085                -                        170,085                13                
8 2,013              -                        214,664                -                        214,664                12                
9 2,014              -                        259,243                -                        259,243                259,243                215,527                215,527                11                

10 2,015              -                        303,822                -                        303,822                10                
11 2,016              -                        348,402                -                        348,402                9                  
12 2,017              -                        392,981                -                        392,981                8                  
13 2,018              -                        437,560                -                        437,560                7                  
14 2,019              -                        482,139                -                        482,139                482,139                222,896                222,896                6                  
15 2,020              -                        526,718                -                        526,718                5                  
16 2,021              -                        571,298                -                        571,298                4                  
17 2,022              -                        615,877                -                        615,877                3                  
18 2,023              -                        660,456                -                        660,456                2                  
19 2,024              -                        705,035                -                        705,035                705,035                222,896                222,896                1                  
20 2,025              -                        749,614                -                        749,614                -              
21 2,026              -                        793,892                -                        793,892                -              
22 2,027              -                        837,807                -                        837,807                -              
23 2,028              -                        880,790                -                        880,790                -              
24 2,029              -                        921,716                -                        921,716                -              
25 2,030              -                        960,988                -                        960,988                -              
26 2,031              -                        999,205                -                        999,205                -              
27 2,032              -                        1,037,423             -                        1,037,423             -              
28 2,033              -                        1,075,641             -                        1,075,641             -              
29 2,034              -                        1,113,858             -                        1,113,858             -              
30 2,035              -                        1,152,076             -                        1,152,076             -              

Total 1,490,134       705,035          705,035          
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