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AFOLU Categories in the 2006 IPCC Guidelines

Biomass C Stock 
Changes (3B) 

GHG Emissions from Biomass Burning 
[wild fires, crop residues (3C1)]

Soil C Stock 
Changes (3B)

Soil N2O Emissions (3C4, 3C5, and 
3C6)

CH4 and N2O Emission from Manure 
Management (3A2)

CH4 Emission from 
Rice Cultivation (3C7)

CH4 Emission from Enteric  
Fermentation (3A1)

CO2 Emission from Liming (3C2)

CO2 Emission from Urea 
Application (3C3)

Source: IPCC 2007
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In Land Use and Management, there are two main elements for GHG inventory:

1. Changes in C Stocks in Land use categories

Two Main Elements of GHG Inventory in Land Use



4

1. Changes in C Stocks in Land use categories (continued…)

Two Main Elements of GHG Inventory in Land Use
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2. Non-CO2 Emissions from Biomass Burning (e.g. prescribed 
burning, wildfire)

Two Main Elements of GHG Inventory in Land Use
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Carbon Stock Changes in Biomass 
(aboveground and belowground)

Carbon Stock Changes in Biomass 
(aboveground and belowground)

Two Methods
1. Stock- Difference Method
2. Gain – Loss Method

Methods to Estimate Changes in C Stock in Biomass
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 In general, this method provides more reliable estimates for relatively large increases or decreases 
of biomass

 Applicable in countries that have National Forest Inventory (NFI), and carbon stock assessment 
activities

 More suited to Tier 2 and 3 methods with more data requirements

ΔC = change of carbon stock

Ct2
= carbon stock at time 2

Ct1
= carbon stock at time 1

ΔC = (Ct2
– Ct1

)/(t2-t1)

Time 1

C

Time 2

C

Source: Ogle 2012

1. Stock-Difference Method for Biomass
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1. Stock-Difference Method for Biomass
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C gain

C loss
Time 1 only

ΔC = ΔCG – ΔCL
ΔC: change of carbon stocks/yr
ΔCG: increase due to gain of C/yr
ΔCL : decrease due to loss of C/yr

 More suited to Tier 1 and 2 methods with data mostly from national statistics

Source: Ogle 2012

2. Gain-Loss Method for Biomass
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Gain in Biomass (aboveground and belowground):

2. Gain-Loss Method for Biomass

See Equation 2.10
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2. Gain-Loss Method for Biomass

Gain in Biomass (aboveground and belowground):
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2. Gain-Loss Method for Biomass

Biomass Losses (aboveground and belowground):
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Carbon Stock Changes in Dead 
Organic Matter or DOM

Carbon Stock Changes in Dead 
Organic Matter or DOM

Two Methods
1. Stock- Difference Method
2. Gain – Loss Method

Methods to Estimate Changes in C Stock in Dead Organic 
Matter (DOM)
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Carbon Stock Changes in SoilsCarbon Stock Changes in Soils

1. Mineral Soils
2. Organic Soils
3. Inorganic C from soils

Methods to Estimate Changes in C Stock in Soils
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 Emissions from fire include not only CO2, but also other 
greenhouse gases such as:

 carbon monoxide (CO)

 methane (CH4)

 Nitrous oxide (N2O)

 Oxide of Nitrogen (NOx)

 Non-methane volatile organic compounds (NMVOC) 

The Other Main Element of GHG Inventory in Land Use

2. Non-CO2 Emissions from Biomass Burning (e.g. prescribed burning, wildfire)

 Emissions  of CO2 and non- CO2 need to be reported for all fires (prescribed fires and 
wildfires) on managed lands (the exception is CO2 from Grassland)
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Using available country-specific data on Forest Land and Cropland, let us use the 
ALU Software to:

1. Characterize land use in India using the IPCC land use categories and 
subcategories, with focus on Forest Land and Cropland (annual crops)

2. Select the method to use (Gain-Loss or Stock-Difference method), and 
populate the required activity data for Forest Land (i.e. forest type, and 
age/size class)

3. Assign emission factor, including documentation on Forest Land

4. Calculate changes in C stocks and GHG emissions in Forest Land

5. Report activity data, other related information, and estimates in CRT for BTR. 

Hands-on exercise …


