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IPCC Inventory Software

 New version 2.83 released at UNFCCC COP27

 A single tool:

 with full capacity for all IPCC methodological Tiers and Approaches

for source/sink GHG estimates

 For preparing GHG estimates at national and/or subnational (including

tracking of results of specific activities)

 for storing and archiving the entire National GHG Inventory

 For providing with verification of country-specific methods through

comparison with IPCC methods

 Interoperability with UNFCCC reporting tool for CRT under implementation



Ongoing work

 Paris Agreement requirements

 AR5 GWP100

 Indirect CO2 emissions

 (memo item) Indirect N2O emissions

 Interoperability with UNFCCC reporting tool for CRTs (5/CMA.3)

 Other

 Notation Keys

 Time series export/import

 Supporting tools



The Software

 Free to use

 Comes in 2 separate packages for installation, 64-bit vs 32-bit

Selecting Functionalities

Selecting 

categories

Selecting Worksheets



Software Functions

ACCDB file, backup function

 MSAccess (ACE OLEDB 12) for WindowsOS

 Microsoft .NET Framework 4.6.2



Case Study for Eq 2.25 (SOM in mineral soils)
 Case study area: 1,000 ha

 3 land use subdivisions:

A. Cropland, annual, intensive

B. Cropland, perennial, agroforestry – pepper

C. Forest land, managed, restoration AB (AC10)

 Time series 1999-2020, 3 land use changes identified:

 In 1999, A. covers 600 ha and B. 400 ha

 In 2000, 100 ha of A. are converted to B.

 In 2010, 100 ha of A. are converted to B.

 In 2020, 100 ha of B. are converted to C.

 2010 and 2020 changes occur on a land subject to a dedicated activity

 Three different land representations approaches(1, 2, 3)

 Approach 1 -no land use change identification-

 Approach 2 -land use change identification-

 Approach 3 -land use change identification and tracking across time-



Case study on Eq. 2.25 (SOM in mineral soils)

Two additional areas are included in this presentations to test the application to

SOM of the Stock Different methods and to estimate CH4 emissions from created

wetlands in inland wetland mineral soils

+ 500 ha of Cropland with created wetlands inland mineral soils (lotus cultivation)

+ 500 ha of Cropland in rotation system (2-year annual + 8-year fallow) to which

the SD approach is applied

Case Study for SOM in mineral soils



SOC Change estimates

 Land Use Manager (subdivisions’ setting)

 Land Representation Manager (input of activity data)

 Mineral soil SOC change

 Equation 2.25
 (Formulation A)

 (Formulation B)

 [Stock Difference Method]

 Direct N2O emissions from managed soils

 Indirect N2O emissions from managed soils

 [CH4 emissions from rewetted/created wetlands inland mineral soils]



Land Use Manager (LUM)

 First step when preparing a GHG inventory for land-related sources/sinks

 Input subdivisions to the 12 main land subcategories are to be input here
[managed Forest land, unmanaged Forest land, annual Cropland, perennial Cropland , managed

Grassland, unmanaged Grassland, managed Wetlands, unmanaged Wetlands, Settlements (Treed),

Settlements (Other), managed Other land, unmanaged Other land]

 Describe as subdivisions, each and every different use/management of

land in the area inventoried, further stratified by climate zone and soil type

 Parameters to be input are category specific and are used by the software

to estimate at Tier 1 or 2

 There are not limits to the number of subdivisions that can be input



Land Use Manager (LUM) – annual cropland



Land Use Manager (LUM) – perennial cropland



Land Use Manager (LUM) – forest land



LUM – Soil Type Manager



LUM – Climate Region Manager
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 Units of Land remaining in blue

 Units of Land under conversion

in orange



Land Representation Manager (LRM)

 Allows to use any of the three IPCC approaches:

 Approach 1 -no land use change identification-

 Approach 2 -land use change identification-

 Approach 3 -land use change identification and tracking across time-

 Ensures consistency of land representation -including through fully spatially explicit

tracking of units of land-

Unit of land, an area homogenous per

 physical conditions -climate/vegetation zone and soil type- and

 current and historical socio-economic functions -land use & management type-



LRM – Regions Tab

 A country can be represented in a single set of National data or in a number of

Regions

 For each Region the land representation approach is to be selected



LRM – Land Representation Tab [1999] [Appr. 1]



LRM – Land Representation Tab [2000] [Appr. 1]



LRM – Land Representation Tab [2010] [Appr. 1]



LRM – Land Representation Tab [2020] [Appr. 1]



LRM – Land Representation Tab [1999] [Appr. 2]



LRM – Land Representation Tab [2000] [Appr. 2]



LRM – Land Representation Tab [2010] [Appr. 2]



LRM – Land Representation Tab [2020] [Appr. 2]



LRM – Land Representation Tab [1999] [Appr. 3]



LRM – Land Representation Tab [2000] [Appr. 3]



LRM – Land Representation Tab [2010] [Appr. 3]



LRM – Land Representation Tab [2020] [Appr. 3]



Annual land representation matrix – 2010 [Appr. 2&3]

No data Input - for verification only (not exportable yet)



Annual land representation matrix – 2010 [Appr. 2&3]

No data Input - for verification only (not exportable yet)



Annual land representation matrix – 2020 [Appr. 2/3]

No data Input - for verification only (not exportable yet)



Mineral soil SOC change – Equation 2.25

Between the 2 formulations, the software applies that associated with the approach

for land representation selected for the Region to which the unit of land belongs



FL    = 1.00 

CLa = 0.48

CLp = 1.10

Input (FI)

Tillage (FMG)

Land use (FLU)

SOC is assumed to be at equilibrium in 1990

this means that no changes in land use and/or management occurred during the 20-year period 1980-1999

Equation 2.25 – Stock-Change Factors

FL    = 1.00 

CLa = 0.92

CLp = 1.11

C Inputs (FI)
FL    = 1.00 

CLa = 1.00

CLp = 1.10

Tillage (FMG)

65 t C / ha
SOCI

natural vegetation



Tillage (FMG)

Equation 2.25 – Formulation A

∆𝐶𝑀𝑖𝑛𝑒𝑟𝑎𝑙=
𝑆𝑂𝐶0_𝐺𝐻𝐺𝐼 − 𝑆𝑂𝐶 0−𝑇 _𝐺𝐻𝐺𝐼

𝐷

=

σ𝑐,𝑠,𝑖, 𝑆𝑂𝐶𝑅𝐸𝐹𝑐,𝑠 • 𝐹𝐿𝑈𝑐,𝑖 • 𝐹𝑀𝐺𝑐,𝑖 • 𝐹𝐼𝑐,𝑖 • 𝐴𝑐,𝑠,𝑖
0
− σ𝑐,𝑠,𝑖, 𝑆𝑂𝐶𝑅𝐸𝐹𝑐,𝑠 • 𝐹𝐿𝑈𝑐,𝑖 • 𝐹𝑀𝐺𝑐,𝑖 • 𝐹𝐼𝑐,𝑖 • 𝐴𝑐,𝑠,𝑖

0−𝐷

𝐷

Where, “D” is the transition period (IPCC default is 20 years), and “c” (climate), “s” (soil), “i” (management system) 

correspond to the variables, in each land use category/subcategory, according to which the estimate is 

stratified/disaggregated

According to such variables, SOC at equilibrium, in any inventory year, for each stratum (unit of land) c,s,i, is calculated as:

• SOCREF𝑐,𝑠• FLUc,i• FMGc,i• FIc,i• Ac,s,i 0

i.e. the combination of current land uses and management systems of practices in the current  inventory year “0” (t C)

• SOCREFc,s• FLUc,i• FMGc,i• FIc,i• Ac,s,i (0−D)

i.e. the combination of land uses and management systems of practices of D years before the current inventory year (t C)



Tillage (FMG)

Equation 2.25 – Formulation A (2000)



Tillage (FMG)

Equation 2.25 – Formulation A (2010)



Tillage (FMG)

Equation 2.25 – Formulation A (2020)



Tillage (FMG)

Equation 2.25 – Formulation B – Approach 2

Where, “D” is the transition period (IPCC default is 20 years), and “c” (climate), “s” (soil), “i” (management system) 

correspond to the variables, in each land use category/subcategory, according to which the estimate is 

stratified/disaggregated

According to such variables, SOC at equilibrium, in any inventory year, for each stratum (unit of land) c,s,i, is calculated as:

• SOCREF𝑐,𝑠• FLUc,i• FMGc,i• FIc,i• Ac,s,i 0

i.e. the combination of current land uses and management systems of practices in the current  inventory year “0” (t C)

• SOCREFc,s• FLUc,i• FMGc,i• FIc,i• Ac,s,i (0−D)

i.e. the combination of land uses and management systems of practices of in the latest year “T” before the conversion (t C)

∆𝐶𝑀𝑖𝑛𝑒𝑟𝑎𝑙=
𝑆𝑂𝐶0_𝐺𝐻𝐺𝐼 − 𝑆𝑂𝐶 0−𝑇 _𝐺𝐻𝐺𝐼

𝑇

=
σ𝑐,𝑠,𝑖,𝑝 𝑆𝑂𝐶𝑅𝐸𝐹𝑐,𝑠,𝑝• 𝐹𝐿𝑈𝑐,𝑖,𝑝• 𝐹𝑀𝐺𝑐,𝑖,𝑝• 𝐹𝐼𝑐,𝑖,𝑝 0

− 𝑆𝑂𝐶𝑅𝐸𝐹𝑐,𝑠,𝑝• 𝐹𝐿𝑈𝑐,𝑖,𝑝• 𝐹𝑀𝐺𝑐,𝑖,𝑝• 𝐹𝐼𝑐,𝑖,𝑝 𝑇
• 𝐴𝑐,𝑠,𝑖,𝑝

𝐷



Tillage (FMG)

Equation 2.25 – Formulation B - A2 (2000)



Tillage (FMG)

Equation 2.25 – Formulation B - A2 (2010)



Tillage (FMG)

Equation 2.25 – Formulation B - A2 (2020)



Tillage (FMG)

Equation 2.25 – Formulation B – Approach 3

Where, “D” is the transition period (IPCC default is 20 years), and “c” (climate), “s” (soil), “i” (management system) 

correspond to the variables, in each land use category/subcategory, according to which the estimate is 

stratified/disaggregated

According to such variables, SOC at equilibrium, in any inventory year, for each stratum (unit of land) c,s,i, is calculated as:

• SOCREF𝑐,𝑠• FLUc,i• FMGc,i• FIc,i• Ac,s,i 0

i.e. the combination of current land uses and management systems of practices in the current  inventory year “0” (t C)

While the SOC just before the conversion (𝑆𝑂𝐶@𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛) of the unit land is not calculated as SOC at equilibrium of the 

combination of land uses and management systems of practices of in the latest year “T” before the conversion (t C). 

𝑆𝑂𝐶@𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 is the actual SOC of the unit of land in the latest year “T” before the conversion (t C)

∆𝐶𝑀𝑖𝑛𝑒𝑟𝑎𝑙=
𝑆𝑂𝐶0_𝐺𝐻𝐺𝐼 − 𝑆𝑂𝐶 0−𝑇 _𝐺𝐻𝐺𝐼

𝑇

=
σ𝑐,𝑠,𝑖,𝑝 𝑆𝑂𝐶𝑅𝐸𝐹𝑐,𝑠,𝑝• 𝐹𝐿𝑈𝑐,𝑖,𝑝• 𝐹𝑀𝐺𝑐,𝑖,𝑝• 𝐹𝐼𝑐,𝑖,𝑝 0

− 𝑆𝑂𝐶@𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛𝑐,𝑠,𝑖,𝑝 • 𝐴𝑐,𝑠,𝑖,𝑝

𝐷



Tillage (FMG)

Equation 2.25 – Formulation B – A3 (2000)



Tillage (FMG)

Equation 2.25 – Formulation B – A3 (2010)



Tillage (FMG)

Equation 2.25 – Formulation B – A3 (2020)



Stock-Difference Method
Can be selected in the Land Representation Manager for each C pool

(biomass/DOM/SOM) of each unit of land



Stock-Difference Method
Can be selected in the Land Representation Manager for each C pool

(biomass/DOM/SOM) of each unit of land



Direct N2O emissions from managed soils



Indirect N2O emissions from managed soils

leaching/runoff



CH4 emissions from rewetted/created wetlands in 

inland mineral soils



CH4 emissions from rewetted/created wetlands in 

inland mineral soils

All elements sourced from the 2013 Supplement to the 2006 IPCC Guidelines for

National Greenhouse Gas Inventories: Wetlands are clearly identifiable because

of the liliac color used.



Thank you

https://www.ipcc-nggip.iges.or.jp/index.html

https://www.ipcc-nggip.iges.or.jp/index.html

