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Step 1:
• Land use representation by 

climate, ecological zone, soil 
type, land use, and 
management system

• Livestock population 
characterization by climate, 
category, and sub-category

Step 2:
Compile activity data and 
emission/stock change 
corresponding to Step 1 
classifications and  based on the 
choice of method, AD, and EF

Step 3:
Estimate CO2 emissions and 
removals and non-CO2 emissions 
at the appropriate tier level

Step 4:
Sum up CO2 emissions and 
removals and non-CO2 emissions 
over the inventory period for each 
category by land use and stratum; 
then report

Steps in Calculating Emissions/Removals in AFOLU sector
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Climate

Land Use 
Subcategories

Land Use
Categories

Unique Management
Systems/Age Distribution

Soil

(e.g. Tropical Dry, Tropical Moist, Tropical Wet, etc.)

(e.g. High Activity Clay, Low Activity Clay,  Sandy, etc.)

For Approach 1: 6 IPCC categories: Forest Land, Cropland, Grassland,  
Wetlands, Settlement, and Other Land

For Approaches 2 and 3:  there are 36 IPCC categories; e.g. Forest Land 
Remaining Forest Land, Cropland  Converted to Forest Land, etc.

(e.g. Open Forest, Closed Forest, Plantation, Mangrove, etc.)

(e.g. IPCC age ranges of <= 20 yrs; and > 20 yrs in Forest Land) 

Important  in assigning 
emission factors and stock 
change factors for biomass 
and soils

Step 1: Land use Representation

Eco-zone (e.g. Tropical Rain Forest, Tropical Shrubland, Temperate Continental Forest, etc.)
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Input data required:
 mean annual temperature (MAT)
 Elevation
 mean annual precipitation (MAP)
 mean annual precipitation to potential 

evapotransporation ratio (MAP:PET), and
 frost occurrence

IPCC Climate Classification:
 Tropical Moist, Long Dry Season
 Tropical Moist, Short Dry Season
 Tropical Montane Dry
 Tropical Montane Moist
 Tropical Wet
 Etc…

Decision tree for climate type
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Data required:

Soils classified according to based on World 
Reference Base for Soil Resources (WRB) 
classification or USDA soil taxonomy:
For Example (for WRB):

 Leptosols

 Vertisols

 Cambisols, etc.

IPCC Soil Classification:

 High Activity Clay Mineral
 Low Activity Clay Mineral

 Organic Sandy Mineral

 Spodic Mineral

 Volcanic Mineral
 Wetland Mineral 

Decision tree for soil type
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Source: GHGMI, 2016

IPCC Land Use Categories and Sub-categories
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APPROACH 1: TOTAL LAND-USE 
AREA, NO DATA ON CONVERSIONS 
BETWEEN LAND USES

APPROACH 2: TOTAL LAND-USE 
AREA, INCLUDING CHANGES 
BETWEEN CATEGORIES

APPROACH 3: SPATIALLY-EXPLICIT 
LAND-USE CONVERSION DATA

3 Approaches to Land Use Representation
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India Land Use 2005 - 2019

Source: TNC
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%

0.31

9.76

9.64

0.15

80.14

100.00
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Rice Ecosystem 2019
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Using available country-specific data on land use, let us use 
the ALU Software to:

1. Demonstrate how GIS Land Use data can be imported or 
integrated into the ALU Software

2. Categorize land use of India, using manual method, taking 
into account TNC land use and management data for 2019.

Hands-on exercise …


