IPCC Inventory Software Guide to Land Representation

IPCC Inventory Software

Guide to Land Representation
Draft as of 6 June 2023

Contents
TOEEOAUCHON et bbb bR bbb 3
Land Use Manager (LUM) ......c.cuiiiiiiciicieisisi ettt 4
Land use subdivision Mask, tOP SECHOM......ccuiiiiiiiiiieiriic e 8
Land use SuDAIVISION NAMIE ..o e 9
SOLLTTPC ettt e e 10
SOOI STALUS .vviviiiitiiict bbb 11
ClMALE REGION 1ottt bbb be bbb bbb 12
Land use subdivision MAask, DOtEOM SECTION ...cviiivivieveeierereeetiieteeeteee ettt et es et et eteas et asesessebesessesesessesessesessessnsesensesn 13
FOTESE JAN. ..o s et 14
Unmanaged FOrest 1and.........ccoiiiiiiicccccsc s 15
Managed FOrest Jand ... 16
CLOPIANG ..ottt 18
ANNUAL CLOPIAN....ociiiiiiiiiiiii e bbb 19
Perennial Cropland........ciiic e 20
GIASSIANG ..o bR 21
Unmanaged Grassland ... s 22
Managed Grassland ... 23
WEHIANAS oot 24
Unmanaged Wetlands ... 25
Managed Wetlands ..o s 26
SEELLEMEIIES ..ottt 28
SettlemMents (TTEEA) ..c.uieiciiciiice ettt 29
SettleMEnts (OTNEL) ...ttt e 30
Other JANd oo 32
Unmanaged Other JAnd ...t 33
Managed Other Jand.........cciiiiiii bbb 34
Reporting requirement for C pools at Tier 1 and TIEr 2.....ccoiiiiiiinciiiciiiiiceeceie e 35
Land Representation Manager (LRIM) ..o sssssssss s sssens 36
REZIONS TAD ..ttt s 37
Land representation table Tab ... 39
TSULEVEL oo 41
20GJEVEL oottt RR bbb 42
BIJEVEL. ..ot 43
A JEVEL ... 44
Data input guidance to create a new unit of Jand ... 45
FALST STEP vttt 46
SEEOMNA STEP .ttt e 48
THITA SEEP couvieiieiciii ittt bbb bbb 49

Automatic UNIt OF JaNd COAES vttt ettt ettt et st e st e s et et et et ese s st s st ssssaesaesaesaensensens 50



IPCC Inventory Software Guide to Land Representation

FOULTR SEEP 1.ttt bbb 52

FIFER SEEP coritiiii b 53

SIREN STEP 1ottt bbb bbb 54

SEVEIIN STEP ..ttt 55

BAGIEN STEP .t 56

ININER SEEP cevvvriererrireietr ettt ettt n et 57

Data input guidance to add/modify information of a unit 0f 1and ......cccevevvemeeninecnenerireereeecrereeeene 58

S TEVEL. vttt bbb bbb s sttt 62
Annual land representation MAatrix TAD ... 64

This Guide was prepared by the Technical Support Unit (TSU) of the IPCC Task Force on
National Greenhouse Gas Inventories (TFI) to help users of the IPCC Inventory Software.

It has not been subject to formal IPCC review processes.
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Introduction

Data Input in the IPCC Inventory Software -hereafter Soffware- to estimate GHG emissions and removals from Land
(3.B) categories in a National Greenhouse Gas Inventory NGHGI)! follows these steps:

Step 1. Input in the Land Use Manager all land-use subdivisions

Step 2. Input in the Land Representation Manager all Regions that compose the territory to which the GHG
inventory applies

Step 3. For each Region, input a consistent and independent time-series of activity data in the Land
Representation Manager

Step 4. For each C pool, input C stock gains and losses or C stocks at different points in time (depending on
methods selected)

In this Guide to Land Representation, guidance to implement Steps 1 to 3 is provided by the Technical Support
Unit of the IPCC Task Force on National Greenhouse Gas Inventories (TFI TSU).

Software users must be familiar with the 2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006 IPCC
Guidelines) methods and read the Software mannal (downloadable from the Hejp menu) before going through this guide.
This guide does not replace guidance provided in the 2006 IPCC Guidelines.

Throughout this guide, text entered in lilac color represents category information taken from the 2073 Supplement to the

2006 IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands - (Wetlands Supplement)

1 Same guidance applies to the use of the Soffware for sub-national entities.
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Land Use Manager (LUM)

Land Use Manager is a tabbed dialog window. The user can open it from Administrate main menu, AFOLU sub-
menu

) IPCC Inventory Software - sandro - [Workshests]
! Application Databsse InventoryYear Worksheets Reports Tools Export/lmport | Administrate | Window  Help

2006 IPCC Categories « 2| SOM Minersl (SD) SOM =5
1- Energy || Biomassincrease (G&L14 Country/Territary G&L34) Biomassloss (GRL4/4) Biomass chal
2- Industrial Processes and Product Use Workshest €02 Equivalents
13- Agriculture, Forestry, and Other Land Use Sector: Agricut T
3A- Livestock Category: Forest S Sl
538 Land Subcategory: 3B.1a Energy 4
[ 3.B.1 - Forest land Sheet: Annual AFOLU » ethol
I3 & 12 - Forcst land Remining Forest land. Data ‘ m Land Use Manager
{ E-3.B.1.b- Land Converted to Forest land aste » Land Representation Manager
i Regi GFOI !
: 3.8.1.b.i - Cropland canverted to Forest Land on 670l caars Guidelines Information Texts Livestock Manager

3.B1biii - Grassland converted to Forest Land

or from the bottom of any worksheets of 3.B categories

SOM Mineral(SD)  SOM Orgaric Drained  SOM Orgaric Rewetied
Biomassincrease (GAL1/4) _ Biomass loss (G8L24) _Biomassloss (G8L34) ) DOM (G8L 1/7) _ DOM (SD /1) c

Lond Use Menager o x 1990
Land use structure. -

& Farest Land)

Mianaged Forest Land

Unmanages Forest Land
) Cropland

Cropland Annual Crops Equation 29

Cropland Perenrial Crops: — e
& Grassland

Managed Grassland

Unmanaged Grassland
S Wetlands

Managed Vietiands

Unmanaged Vietiands

Vansged Other Land 047 /Tatie 43/
Unmanaged Other Land No Item Selected 0451WS

mangrov

Rt | [

On the left-hand side, the Land Use Manager shows the 6 IPCC land use categories
» Forest land

» Cropland

»  Grassland

>  Wetlands

» Settlements
» Other land

and 12 subcategories (2 for each Land use category)

Land Use Manager
usestructure v R
E)-{Forest Land;
Managed Forest Land
Unmanaged Forest Land
= Cropland

Cropland Annual Crops
Cropland Perennial Crops
=) Grassland
Managed Grassland
Unmanaged Grassland
) Wetlands
Managed \Wetlands
Unmanaged \Wetlands
(=) Settlements
Settlements (Treed)
Settlements (Other)
=) Other Land
Managed Other Land
Unmanaged Other Land
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While Forest land, Grassland, Wetlands and Other land categories are disaggregated in subcategories depending on
whether those are managed? or unmanaged? lands -since GHG emissions and removals from unmanaged land atre
excluded from the NGHGI- while Cropland and Settlements are disaggregated depending on the presence of perennial
biomass stocks -since the IPCC methodological approach to estimate GHG emissions and removals from perennial
biomass significantly differ from that applied to annual biomass.

To add a land subdivision, select the relevant subcategory and click the add button at the bottom of the window.

Land use structure - I
B Forest Land
[=}-Managed Forest Land
Plantation
Unmanaged Forest Land
Cropland
Grassland
‘wetlands
Settlements
Other Land

Add Copy Delete

Doing so a window mask opens where to input those data that the Soffware requires, at minimum, to estimate C stock
changes in relevant C pools at selected Tier level. As for instance:

Land use subdivision - common parameters

Land use subdivision name || (] Country/Teritory [taly |
Soil Type @ Continent [Eurspe |
Soil Status Natural ~ Climate Region +|v| D

Land use subdivision - Managed Forest Land specific parameters

A
Ecological zone ~ ﬂ Species ~ ﬂ Natural Forest (®) Abandoned r
Plantation ()

Land mass
Age class fyr) ~ |
Above-ground biomass stock & d.m. / ha)
Above-ground biomass growth (G) & d.m. / ha /yr)
Ratio of below-ground biomass to above-ground biomass (R) & root d m./t shoot d.m.)
Biomass carbon fraction ¢ C /t dm.)
Growing stock level (V) (m3 / ha) v |
Average net annual increment of growing stock (Iv) im3 / ha / yr)
Biomass conversion and expansion factor for increment (BCEFi) & d.m. / m3 wood volume) | Specified e
Biomass conversion and expansion factor for standing stock (BCEFs) &t d m. / m3 wood volume) | Speciiied w

Biomass conversion and expansion factor for wood and fuelwood removal (BCEFr) it d.m. / m3 wood volume) | Specified ~ "]

The Land use subdivision mask is composed of 2 parts:

v the Top, which contains parameters common to any subcategory [with labels in bold]:

Land use subdivision - comman parameters

Land use subdision name [Orenc \ Country/Terstory
ot Type Continent
Soil Status Climate Region

Nutrient content

It is not possible to change some of the parameters since subdivision is already being usedin Land Representation Manager

V' the Bottom, which contains subcategory specific information:

2 Managed land is land where human interventions and practices have been applied to perform production, ecological or social functions.
3 Unmanaged land is a land not qualified as managed.
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Land use subdivision - Managed Forest Land specific parameters

Ecological zone | Temperate oceanic forest ~ Species | Tectona grandis - Natural Forest (O Abandoned managed land [ ]
Plantation (®)
Land mass
Age class yr) | <20y v
Above-ground biomass stock & dm. /ha) 0300~
Above-ground biomass growth (G) ¢ d.m. /ha /yr) 10.000 |~
Ratio of below-ground biomass to above-ground biomass (R) t root d.m./ t shoot d.m.) 0370/~
Biomass carbon fraction & C /t d.m) 0470 v
Growing stock level (V) (m3 /ha) | <20 ~

Average net annual increment of growing stock (Iv) (m3 / ha / yr)

Biomass conversion and expansion factor for increment (BCEF) # d.m. /m3 wood volume) | Specfied ~ ~ ~
Biomass conversion and expansion factor for standing stock (BCEFs) & dm. /m3 wood volume) | Specfied ~
Biomass conversion and expansion factor for wood and fuelwood removal (BCEFr) f d.m. / m3 wood volume) | Specified  ~ 0.100 |~

Basic wood density (D} ¢ d.m. / m3fresh volume)
Biomass expansion factor for conversion of annual net increment to above-ground biomass increment (BEF1)

Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)

Labels in blue are applied to information relevant for the implementation of IPCC Tier 2 methods.

Where the subdivision to add is a variation of a subdivision already entered (e.g. a different age class) a speedy way,
which also minimizes potential errors, is to make a copy of the selected subdivision and then change the information
according to the new subdivision that is to be entered. This is done by clicking the Cgpy button at the bottom of the
Land use structure window, as shown below:

Land use subdivision - commen parameters

Land use ision name |Copy of Plantation Country/Temitory
Soil Type High Activity Clay Mineral +~ Continent

Soil Status Natural ~ Climate Region | \"/zrm Temperate Dry - v

Land use subdivision - Managed Forest Land specific parameters

Ecological zone | User-defined v Species | Pinus ~ Natural Forest (O Abandoned managed land []

Mediteranean Forest Flantation @)

Land use struchure L
nd mass
- Forest Land
- Managed Forest Land Ageclass ) | 20y 5
Copy of Plantation
Menaged Natural Above-ground biomass stock & d.m. / hal
Plantation
Unmenases Forest Land Above-ground biomass growth (G) & dm. / ha /)
Cropland Ratio of below-ground biomass to above-ground biomass (R) ¢ root d.m_/'t shoot dm.) 0220[%
Grassland
Wetlands Biomass carbon fraction & C /td:m) 0470w
Settiements
Other Land Growing stock level (V) m3 /ha) | >80 v 400
Average net annual mcrement of growing stock (v} n3 /ha /yr) 14.600
Biomass conversion and expansion factor forincrement (BCEF) § dm. /m3wood vokime) |Specfied  ~ 0530w
Biomass conversion and expansion factor for standing stock (BCEFs) (td.m. /m3wood volume) |Spechied  ~ 0530w
Biomass conversion and expansion factar for wood and fuelwoed removal (BCEFi) & dm. /m3 wood voime) | Specfied  + 0610[w
Basic wood densty (D) & dm. /m3 fresh volume} 0520

Biomass expansion factor for conversion of annual net increment to above-ground biomass increment (BEF1)

Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)

Reference soil organic: carbon stock (SOCref) & C / ha) 45.200[v
Relative C stock change factors
Land use (FLU) 1.000 Managemert (FMG) 0.750 nput (FI) 1.000

Add Delete l Save Undo Close

Subdivisions are generally used to distinguish different types of vegetation, as well as different management systems
and/or age classes; although those are a stratification that can be applied to any other uset’s need.

Tip: to record info input in the DataBase (DB) press the button Save.

Tip: Once the subdivision is applied to one or more units of land in the land representation manager, the following
fields:

v Soil type
v’ Soil Status
v Climate Region
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cannot be changed anymore. Where an error is identified in any of those fields, the Land subdivision (and its data) is
to be deleted -to do so click on the button Delete at the bottom of the window:

Land Use Manager o x
Land use structure -1 Land use subdivision - common parameters

- Forest Land .
e e Comrtemony (|

Plantation

(- Unmanaged Forest Land Soil Status Climate Region | /=
Cropland
Grassland
Wetlands }tis not possible: to change some ofthe parameters since subdivision s already being used in Land Representation Manager
Setilements Land use subdivision - Managed Forest Land specfic parameters
Other Land
Ecological zone | Sublropical dry forest v Species |User-defined O] el Forest @ Aoandoned managed land [

Land mass

Age class r) | Unspecified v
Above-ground biomass stock | dm. / ha) 36.84

Above-ground biomass growth (G) ¢ d.m. /ha /yr) 3864

Ratio of below-ground biomass to above-ground biomass (R} & roat d.m./t shoot d.m.) 0330[~

Biomass carbon fraction  C /1 d.m) 0470

Growing stack level (V) {m3 /ha) | >80 v 401

Average net annual increment of growing stock flv) (m3 / ha /yr) 4600

Biomass conversion and expansion factar for increment (BCEFi) § dm. /m3 wood volume) | Speciied  ~ 0840 [

Biomass conversion and expansion factor for standing stock (BCEFs) & dm. /m3 wood volume) | Specied  ~ 0840~

Biomass conversion and expansion factorfor waod and fusiwood removal (BCEFr) & dm. /m3 wood volume) | Speciied  ~ 050~
Basic wood density (D) ¢ d.m. / m3fresh volume) 0670

Biomass expansion factar for conversion of annual net increment to above-ground biomass increment (BEF 1)

Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)

Reference sol organic carbon stock (SOCref) € / ha) 45.200(%
Relative C stack change factors
Land use (FLU) 1.000 Management (FMG) 0.840 nput (F 1.000

Save Undo Close

then information is to be input again.

Land Use Manager o x

Land use structure = || Land uss subdivision - common parameters
- Forest Land

et Lo s s rame [ i ] T R—

Managed Secondary ) i : =
Planiation Soil Status Natural ~ Climate Region | /arm Temperate Dry v

Unmanaged Forest Land
Cropland

Grassland

Wetlands

Settlements

Other Land Ecological zone | Sublropical dry forest ~ Species | User-defined v Natural Forest @ et [l
Plrtatin O

Land use subdivision - Managed Forest Land specfic parameters

Landmass | Unspecificd
Age class fr) | Unspecified -
Above-ground biomass stack & dm. / ha)
Above-ground biomass growth (G) £ dm. /ha /1)

Ratio of below-ground biomass to above-ground biomass (R) ¢ root d.m./ t shoat d.m.) 0.330]~

Biomass carbon fraction ¢ C /tdm) 0470

Growing stock level (V) (n3 / ha) | >80 ~ 01

Average net annualincrement of growing stock fiv) in3 /ha / yr) 4600

Biomass conversion and expansion factor forincrement (BCEFi  dm. /m3 wood volume) |Speciied 0840[w

Biomass conversion and espansion factorfor standing stock (BCEFs) & dm. /m3wood volume) |Specfied 0840[x

Biomass conversion and expansion factor for waod and fulweod removal (ECEFr) f d:m. /m3 wood volume) |Specfied 0.950[+
Basic wood densty (D) ¢ dm. /m3fresh voiume) 0670

Biomass expansion factor for conversion of annual net increment to above-ground biomass increment (BEFT)

Biomass expansion factor for conversion of merchantable vakume to above-ground biomass (BEF2)

Reference soi organic carbon stock (SOCref} £ C /ha) 0.000[x
Relative C stock change factors
Land use (FLU) 1.000 Management (FMG) 0840 nput (FIy 1.000

Add || Copy || Detete Save Undo Close
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Land use subdivision mask, top section

Guide to Land Representation

Land use subdivision - comman parameters

Nutrient content

It is not possible to change some of the parameters since subdivision is already being usedin Land Representation Manager

Lard use subdivision name [Craenic Courtry/Termtory
Soil Status atural Climate Region |~ ool Temperaic Vo +

The top section contains up to 7 fields. 5 fields are present in each and every subdivision -Land use subdivision
name, Soil Type, Country/Tetritory, Continent, Climate Region- while other 2 are provided for some of the

subdivisions -Soil Status, Nutrient content.
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Land use subdivision name

This is a field where unique information is to be input -i.e. 2 subdivisions cannot have the same alphanumerical
combination in the name-. Given that in the land representation manager subdivisions are listed by the name, it is
suggested to provide in the name information that can easily recall the characteristics specific of that subdivision.
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Soil Type
The Software provides in a dropdown menu the complete list of IPCC soil types listed in Chapter 2 of the AFOLU
Volume, plus Coastal Wetlands soil (Chapter 4, Wetlands Supplement*). Namely:

» Mineral soils:
v" High Activity Clay (HAC)
V' Low Activity Clay (LAC)
v’ Volcanic
v" Spodic
v" Sandy
v’ Inland mineral Wetland
» Otganic soils:
v Inland Organic
» Mixed soils:
v" Coastal Wetlands

FullName

High Activity Clay Mineral | Mineral Sails with high activity day (HAC) minerals are Inmllytn

silcate clay minerals (ntheWm‘Id Reference Bme !

(WRE)
Leplmuls Vertisols, Kastanozems, Chernozems,
Phaeozems, Luvisols, Aliscls, Albeluvisols, Sclonetz,
Calcisals, Gypslsnls Umbnisols, Cambisols, Regosols: in
USDA classification includes Mellisals, Verhsnls high-
base status Alfisols, Aridisols,

Low Activity Clay Minersl | Mineral Sails with low activity clay (LAC) mmﬂi are highly
weathered sails, dominated by 11 clay minerals and
ron and aluminium oxides (in WRE
classification includes Asrisals, Lixisdls, Nitisols,
Ferralsels, Durisals; in USDA classification includes
Ultisols, Oxisols, acidic Alfisols)

Voleanic Mineral Mineral Sails derived from volcanic ash with allophanic
mineralogy (in WRE classification Andosals; in USDA
Andisols)
Spodic Mineral Mineral Soils exhibiting strong podzolization (in WRE
includes Podzols: in USDA
Sandy Mineral Mineral Includes all soils (regardless of taxonomic dasslﬁnannn)

having > 70% sand and < 8% clay, based on standard
textural analyses (in WRE classification includes
Arencsols; in USDA classification includes Psamments)

\wetland Mineral Mineral Sﬂls with restricted dmnﬂ‘:_gelmdnghpmndc ﬂming
ic dif N e .
in USDA ificati
Inland Organic sail Organic Sails classified as histosols. See glossary of IPCC GPG
2003 for additional details
Coastal vietlands soll Mixed Table £.11WS

In addition, by clicking on the symbol - * the user opens a dialog tab where user-specific soil types can be input:

| soil Type [ o) Continent |Europe

Soil Type Menager o x

‘Coastal Wetiands soil Mixed Table 4.1 WS

High Actvity Clay Mineral | Mineral i
‘which are dominated by

Resaurces (1)l dassnﬁlzmﬂtse include Leptosols, Verisols, Kastanoz

Chermazems, Pracce “Aliscls, Albclvisols, Soonetz. Cacisos, Gypsisols

o Rt 2 USDA ot hesson ntodes Wttt Vertant
W beoe s Aol Beckvls Incapbsae)

Infznd Organic soil Organic
Low Activity Clay Mineral | Mineral

ck iron and aluminium oxides (i  classification includes
e
Oxisols. acidic Alfisols).

Sandy Mineral Wineral Todiudes S scls regaediess of exononc classiicalion] Feirg> 107 sand sod <87

USD:
‘Spodic Mineral Wineral

classification Spodosols)
Volcanic Mineral Wineral Soils derived from.

Andosals; in USDA classification Andisols)
Weland Mireral Vineral Soils ading i i

S -
user type. Mixed mtedto XYZ X
x
i Land Use
Save Undo. Close

The input and subsequent selection of user-specific soil types prevents IPCC default values to be present in the
dropdown menu of parameters.

4 2013 Supplement to the 2006 1PCC Guidelines for National Greenhouse Gas Inventories: Wetlands
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Soil Status

The Software provides in a dropdown menu 3 options. Natural -this is the default option applied by the Soffware-,
Drained, Rewetted:

Soil Status Natural v
Natural

Drained

Rewetted

According to the soil status, the Soffware populates with the units of land of the relevant subdivisions the calculation
worksheets of AFOLU categories for drainage and rewetting as:

For COg:
» 3.B Land Use Categories:
v SOM Organic Drained
v SOM Organic Rewetted
For N;O:
» 3.C.4 Managed soils:
v" Drainage of managed organic soils
v" Rewetting of managed organic soils
For CHy:
» 3.C.8 Drained Organic Soils
» 3.C.9 Drainage Ditches
» 3.C.10 Rewetting of Organic Soils
» 3.C.11 Rewetting of Mangroves and Tidal marshes
» 3.C.11 Rewetted and Created Wetlands in Inland Wetland Mineral Soils

Tip: Soil Status field is not present for subdivisions of category Other land.
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Climate Region

The Software provides in a dropdown menu the complete list of IPCC Climate Regions listed in Chapter 2 of the
AFOLU Volume. Namely:

Domain Region

Warm Temperate Moist

Warm Temperate Dry

Cool Temperate Moist

Cool Temperate Dry
Boreal Moist

Boreal Dry

Polar Moist

Polar Dry

Polar

The selection of the climate zone determines the IPCC default values that the Soffware populates in the dropdown
menus of the parameters.

By clicking on the symbol "% the user opens a dialog tab where user-specific climate zones can be input:

Climate Region Manager o x

Remark

Subiropical (Mediterranean) | Warm Temperate Dry | Mean Annual Temperature >10°C and <16'C. Mean Annual Precipitation lower than
Polental Evapo-Transpiration
Warm Temperate Moist | ean Annual Temperature >10°C and <16°C: Mean Annual Precipitation higher than
Polential Evapo-Transpiration
Temperate ool Temperate Wean Annual Temperature >0C and <10°C; Mean Annual Precipitation lower tan
’7 o Polenial Evapo-Transpiration
Cool Temperate Moist | Mean Annual Temperature 0°C and <10°C. Mean Annual Precipiation igher fran
Polenial Evapo-Transpiration
‘ Boreal Boresl Dry Viean Annual Temperature <0°C; Each Morih Mean Tempearature 310°C; Mean
Boreal Moist Wiean Annual Temperature <0°C; Each Morih Mean Tempearature 310°C; Mean
‘Annual Precipitation higher than Potental Evapo-Transpiration
” Folar Palar Dry Wiean Annual Temperature <0°C; Each Morih Mean Tempearature <10°C; Mean
u Polar Maist Wiean Annual Temperature <0°C; Each Monih ean Tempearature <10°C: Mean
[ Svbrovical (Mediterranear) | Westem Medterancan] x
5 E3

used in any Land Use

Save Undo Cose

The input and subsequent selection of user-specific climate zones prevents IPCC default values to be present in the
dropdown menu of parameters.
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Land use subdivision mask, bottom section

Hereafter the bottom section of the mask for each land use subcategory is shown with guidance for the data
compilation. As a general rule, where applicable, the Soffware provides in a dropdown menu the IPCC default values
applicable to the subdivision, while the user can always input its own user-specific values regardless the provision by
the Soffware of the IPCC default value.

Parameters populating the mask are limited to those needed to estimate C stock change, parameters to estimate non-
CO; emissions atre generally input directly in the calculation worksheets. Further, not necessarily all parameters needed
to estimate C stock changes are populated in the mask, while need instead to be input directly into the calculation
worksheets. This is to allow more flexibility to deal with rapidly changing parameters of units of land.
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Forest land
Forest land subdivisions have 3 specific parameters to be input:

Ecological zone, the dropdown menu presents the IPCC default zones, as shown in the 2006 IPCC Guidelines figure
4.1, relevant for the climate zone selected. The user can input a user-specific species by selecting User-defined, see below.

Ecological zone | User-defined v
{ Lauretum l

Species, the dropdown menu presents the list of species for which IPCC provides default values for parameters to be
input in the mask. The user can input a user-specific species by selecting User-defined, see below.

Species | User-defined v

|launsilva| I

This parameter does not necessarily require the input of a tree species, it can more likely be used to input forest types
e.g. Laurisilya.

Land mass is active only for Asian countries since the 2006 IPCC Guidelines tables 4.7 and 4.9 provides different
default values for Asia (Continental) vs Asia (Insular); thus, accordingly to the territory to be inventoried user shall
select among Insular or Continental or Unspecified. The selection of Insular or Continental determines that the Software
provides associated IPCC default values in the dropdown of parameters Aboveground biomass stock and
Aboveground biomass growth. The selection of Unspecified prevents IPCC default values to be present in the dropdown
menu of those parameters.
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Unmanaged Forest land

Land use subdivision - common parameters
TRPR—— 0 Comin/Temta
Soil Type High Activity Clay Mineral +|v Continent
Soil Status Natural ~ Climate Region +|v
Land use subdivision - Unmanaged Forest Land specfic parameters
Ecological zone ~| @ Species ~ |
Land mass
Above-ground biomass stock & dm. /ha) 0.000 |~
Ratio of below-ground biomass to above-ground biomass (R) f roct d.m./t shoot d.m ) 0.000 [~
Biomass carbon fraction ¢ C /tdm.) 0.470 |~
Growing stock level (V) {m3 / ha) ~ D
Biomass conversion and expansion factor for standing stock (BCEFs) ¢ dm. /m3 wood volume) | Specfied  ~ =
Basic wood densty (D) & d.m. /m3 frash volume)
Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)
Reference soil organic carbon stock (SOCref) ¢ C / ha) 000 |+

Since C stock changes in unmanaged land are considered not anthropogenic, parameters to be input in the bottom
portion of the land use subdivision mask defines the biomass C stock that, in case of conversion to other land uses
can be lost. Thus, the Land mass parameter is greyed, and no data can be input.

Parameters in black ink are needed for Tier 1, although can be used at higher tiers too, while parameters in blue ink
are needed for Tier 2, either in substitution of Tier 1 parameters or additionally:

» Aboveground biomass stock, the dropdown menu provides IPCC default value, if available, although user can
input its own data. It applies to Tier 1 only, thus in case a value is input in Growing stock level then this parameter
is greyed, and no input is allowed; although the Software calculates the Aboveground biomass stock as the product of
the Growing stock level by the Biomass conversion and expansion factor for standing stock or by BEF2*D.

» Ratio of below-ground biomass to above-ground biomass, the dropdown menu provides IPCC default value, if

available, although user can input its own data. It applies to all tiers.

» Biomass carbon fraction, the dropdown menu provides IPCC default value, although user can input its own
data. It applies to all tiers.

» Growing stock level, the dropdown menu provides IPCC default value, although user can input its own data in
the next box. The Growing stock level is also used by the Soffware to select the relevant BCEF value to present in
the dropdown menu, if available.

» Biomass conversion and expansion factor for standing stock, the dropdown menu provides IPCC default value,
if available, although user can input its own dat. It can be either Specified, and in such a case the value is input in
the next box, or Calulated as BEF2*D and consequently values of Basic wood density and of Biomass expansion factor
of merchantable volume to above-ground biomass are to be input.

» Basic wood density, if BEF2*D is selected for Biomass conversion and expansion factor for standing stock, then a value
is to be input by the user; otherwise is left blank.

» Biomass expansion factor of merchantable volume to above-ground biomass, if BEF2*D is selected for Biomass
conversion and expansion factor for standing stock, then a value is to be input by the user; otherwise is left blank.

» Reference soil organic carbon stock, the dropdown menu provides the IPCC default value for the combination
of mineral soil type and climate zone selected, and for unmanaged forests the SOCggr is not further adjusted
through stock-change factors since no management occurs. This parameter is not provided for subdivisions
that have instead organic soils; while for Coastal wetlands soils the parameter is instead labelled as Soi/ Carbon Stock,
and it refers to the total SOC without any further adjustment through stock change factors.

Tier 3, depending on data used, is to be accommodated in the above listed variables.
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Managed Forest land

Land use subdivision - common parameters

L e bt e @ Comtemto
Soil Type High Activity Clay Mineral I~ Continent
Soil Status Natural - Climate Region Ve

Land use subdivision - Managed Forest Land specific parameters

Ecological zone ~ | € Species ~ @) Matural Forest @ Abandoned managed land [
Plantation ()
Land mass
Age class ) - @
Above-ground biomass stock & dm. /ha) 0.000 [+
Above-ground biomass growth (G) & d.m. /ha /yr) 0.000 |~
Ratio of below-ground biomass to above-ground biomass (R} { roct d.m./t shoot d.m.) 0.000 |~
Biomass carbon fraction ¢ C /td.m.) 0470 |~
Growing stock level (V) (m3 / ha) v Q

Average net annual increment of growing stock {Iv) (m3 / ha / yr)

Biomass conversion and exparsion factor for increment (BCEF) # dm. /m3 wood volume) | Specified ~
Biomass conversion and expansion factor for standing stock (BCEFs)  dm. /m3wood volume) |Speciied <
Biomass conversion and expansion factor for woad and fuchvood removal (BCEFr) f dm. /m3 wood volume) | Speciied 0.000 [+

Basic wood density (D) ¢ d.m. / m3 fresh volume)
Biomass expansion factor for conversion of annual net increment to above-ground biomass increment (BEF1)

Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)

Reference soil organic carbon stock (SOCref) & C / ha) 0.000 [+
Relative C stock change factors
Land use (FLU} 1.000 Management (FMG) 1.000 Input (FIy 1.000

Natural Forest vs Plantation given that the 2006 IPCC Guidelines provide different default values for Plantations for
the following parameters: .Above-ground biomass, Above-ground net biomass growth, Above-ground net volume growth, Average net
annual increment; selecting the forest typology allows the Soffware to populate the dropdowns of those parameters with
relevant IPCC default values.

Abandoned managed land, is relevant for reporting under the UNFCCC with non-Annex I Reporting Tables 1 and
2 (Decision 17/CP.8). Thus, it is to be checked if the subdivision is a formerly managed land and only if the user
wishes to use such reporting tables; otherwise, just leave it unchecked.

Additionally to parameters described for Unmanaged Forest land, Managed orest land requires the following parameters.
Parameters in black ink are needed for Tier 1, although can be used at higher tiers too, while parameters in blue ink
are needed for Tier 2, either in substitution of Tier 1 parameters or additionally:

» Age class, the dropdown menu provides IPCC default age classification in o/der than 20-year and from 0 to 20 years,
which selection determines the IPCC default values that the Soffware populates in the dropdown menus of the
biomass stand and biomass growth parameters.

T

20y

>20y

Unspecified
User-defined range

In addition, the user can select Unspecified or User-defined range. For the latter, the user is to input, in the next box,
the user defined range, e.g.:

| Age class r) | User-defined range |v I61»80 year ‘ |

The selection of a non-IPCC age class prevents IPCC default values to be present in the dropdown menu of
parameters. It applies to all tiers.

» Aboveground biomass growth, the dropdown menu provides IPCC default value, if available, although uset can

input its own data. It applies to Tier 1 only, thus in case a value is input in Average net annual increment of growing
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stock then this parameter is greyed, and no input is allowed; although the Soffware calculates the Aboveground
biomass growth as the product of the Average net annual increment of growing stock by the Biomass conversion and expansion

Sactor for increment or by BEFT*D.

» Average net annual increment of growing stock, the value to input is the increment®, either the current
increment, the average current increment, or the mean increment, where all correspond to the gross increment
minus the natural background mortality®.

» Biomass conversion and expansion factor for increment, the dropdown menu provides IPCC default value, if
available, although user can input its own data. It can be either Specified, and in such a case the value is input in
the next box, or Calulated as BEFT*D and consequently values of Basic wood density and of Biomass expansion factor
of annual net increment to above-ground biomass increment are to be input.

» Biomass expansion factor of annual net increment to above-ground biomass inctement, if BEF7*D is selected
for Biomass conversion and expansion factor for standing stock, then a value is to be input by the user; otherwise is left
blank.

» Biomass conversion and expansion factor for wood and fuelwood removal, the dropdown menu provides IPCC
default value, if available, although user can input its own data. It can be either Specified, and in such a case the
value is input in the next box, or Caluulated as BEF2*D and consequently values of Basic wood density and of
Biomass excpansion factor of merchantable volume to above-ground biomass are to be input.

» Relative C stock change factors, at Tier 1 are by IPCC default all equal to 1; since forest SOC is considered to
be the reference for all other land use categories. Users can input a user-specific value according to data
collected.

Note: In Forest land the Fry stock-change factor is used to adjust SOC by the natural disturbance regime i.e.
Fb.

Tier 3, depending on data used, is to be accommodated in the above listed variables.

5 The type of increment likely depends on the breadth of age class
¢ This does not include mortality/losses caused by disturbances
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Cropland

Cropland methods provided by IPCC significantly differs depending on the type of biomass present in the land. Thus,
Cropland is subdivided in 2 subcategories dealing with that land with annual biomass only and that land with perennial
biomass, although the latter subcategory may also include an annual biomass component.
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Annual Cropland

Land use subdivision - common parameters

TR ©  Commyrtomany
Soil Type High Activity Clay Mineral > Continent
Soil Status Natural - Climate Region -~ @

Land use subdivision - Annual Crops specific parameters
Rice ecosystem [ ]
Herbaceous biomass |t C /ha ~ ~

Ratio of below-ground biomass to above-ground biomass (R) ft root Ct shoot C)

Reference soi organic carbon stock (SOCref)  C / ha) 0.000 [+
Relative C stock change factors

Land use (FLU) 1.000[~

Tilage (FMG) 1.000[~

Input (F1) 1.000[~

Rice ecosystem is to be checked in order to instruct the Soffware to report units of land with the rice ecosystem
subdivision in relevant worksheets for 3.C.7 (Rice Cultivation).

Herbaceous biomass can be input either in fonne of C, and in such a case the IPCC default value can be selected from
the drop-down menu -although a user-specific value can either be input-, or in fonne of dry matter.

Herbaceous biomass -
LC/h
Ratio of belor | above-ground biomass (R) ¢ roct C/1 shoat C)

In the latter case, there is not an IPCC default value and the C fraction of dry matter is to be input, see below:

| Hetbaceous biomass [tdm. /ha | Ciaction § C /tdm.) Q|

For all other parametes see Managed Forest land.

Tier 3, depending on data used, is to be accommodated in the above listed variables.
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Perennial Cropland

Land use subdivision - common parameters

TC— 0 Camytemon
Soil Type High Activity Clay Mineral +|[~ Continent
Soil Status Natural - Climate Region e

Land use subdivision - Perennial Crops specific parameters

Cropland type ~ |
Woody biomass  [tC /ha ~ 0.000
Age class fyr) | Unspecified ~ Value
Perennial biomass carbon accumulation rate (G) tonnes C /ha /yr) ~

Ratio of below-ground woody biomass to above-ground woody biomass (R} { roat C/ t shoot C)

Harvest / Maturty cycle ) 0.000[v
Agroforestry [ tC/ha
Reference soil organic carbon stock (SOCref) it C / ha) 0.000 |~
Relative C stock change factars
Land use (FLU) 1.000
Tillage (FMG) 1.000
Input (FTy 1.000

Cropland type provides IPCC default types of perennial crop systems. The user can input a uset-specific species by
selecting User-defined, see below.

Land use subdivision - Perennial Crops specffic parameters

Cropland type User-defined v lohve trees |

Woody biomass can be input either in tonne of C or in tonne of dry matter.

Woody biomass [tC /ha ~ 0.000
[tC/ha
tdm./ha Unspecified v Value

In the latter case, the C fraction of dry matter is to be input as well, see below:

| Woodybiomass |tdm./ha v 0.000 Cfraction ¢ C /tdm) tnl

The value to be input as woody biomass is the total biomass at maturity (i.e. before the final harvest).

Parameters specific for this subdivision are:

> Age class, if input makes the Woody biomass automatically calculated (and thus its box is greyed and no data input
allowed) as the Age class multiplied by the Perennial biomass carbon accumulation rate.

» Perennial biomass carbon accumulation rate requires an input from the user. To ensure mass conservation, it is
to be calculated as Woody biomass divided by Harvest cycle.

» Harvest/Maturity cycle, the dropdown menu provides IPCC default value, if available, although the user can
input its own data

Agroforestry is to be checked if an annual biomass component is to be added to the estimates. For parameters of
annual biomass component see Awnual Cropland.

For all other parametes see Managed Forest land.

Tier 3, depending on data used, is to be accommodated in the above listed variables.
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Grassland

Different types of vegetation can be classified under Grassland, ranging from land covered by grass only and managed,
e.g. pastures, to land with significant woody vegetation that, although does not meet the forest thresholds, largely
determines the C dynamic of the land.
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Unmanaged Grassland

Land use subdnision - cammon parametsrs.
Land use subdivision name :° Country/Temitory ;I!r
Soll Type High Activity Clay Mineral v Continent |Europe ]
Seil Stalus Matural v Climate Region v Q
Land use subdivision - L d Grassiand spechic
Vegetation type v Q
Herbaceous bicmass £ dm. /ha) 0.000 |~
Ratio of below-ground herb L ab, d hed biomass: () § roct dm./t shoot dm.)
Carbon fraction of herbaceous biomass dry matter ¢ €/t dm ) 0.470
Woody biomass  dm. / ha) 0.000
Ratio of below-ground woody biomass 1o sbove-ground woody biomass (R) # oot dm./t shoot dm.)
Carbon fraction of woody biomass dry matter £ C /t dm.) 0.470 |~
Reference sol organic carbon stock (SOCref) 8 C /ha) 0.000 |~

Vegetation type is to be selected from a dropdown menu containing IPCC default types corresponding to the climate
zone selected.

Vegetation type -
Vegetation type
\woodland
| Savannah | 0.500( 19.000) |
| Shrubland | 2800 9.000] +144% |

The selection of the vegetation type determines the value of the rvot-to-shoot ratio the software shows in the relevant
boxes (either for annual biomass or for perennial biomass), although the user can overwrite that default value with its own
data.

For all other parametes for annual biomass see Annual Cropland, while for those of woody biomass see Perennial Cropland.
Tier 3, depending on data used, is to be accommodated in the above listed variables.

Note: likewise Unmanaged Forest land, the Reference soil organic carbon stock (SOCRrgr) is not further adjusted through stock-
change factors since no management occuts.
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Land use subdivision - common parameters

P —— ©  comsenton
Soil Type High Activity Clay Mineral +[~ Continent
Soil Status Natural v Climate Region +lv @
Land use subdivision - Managed Grassland specific parameters
Viegetation type «|€@  mproved grassland [] Abandoned managed land [ ]

Herbaceous biomass  dm. / ha) 0.000 |~

Ratio of below-ground herbaceous biomass to above-ground herbaceous biomass (R)  root d.m./t shoat d.m.)

Carbon fraction of herbaceous biomass dry matter # C /t d.m.) 0.470
Woody biomass ¢ d.m. / ha) 0.000
Age class fyr) | Unspecified ~ Value

Woady biomass accumuation rate (G} & dm. / ha /yr)
Ratio of below-ground woody biomass to above-ground woody biomass (R) ¢ root d.m /t shoot d.m )

Carbon fraction of woody biomass dry matter  C /t dm.) 0470w

Reference soil organic carbon stock (SOCref) ¢ C / ha) 0.000 |~

Relative C stock change factors
Land use (FLU) 1.000 |~

Management (FMG) 1.000 |~

Improved grassland is to be checked if the subdivision is subject to additional input of organic matter, e.g. manure

and/or sludge application. Otherwise, FI is greyed and any input from the user is not allowed.

Abandoned managed land, is relevant for reporting under the UNFCCC with non-Annex I Reporting Tables 1 and
2 (Decision 17/CP.8). Thus, it is to be checked if the subdivision is a formerly managed land and only if the user
wishes to use such reporting tables; otherwise, just leave it unchecked.

Parameters specific for this subdivision are:

> Age class and Woody biomass accumulation rate is the annual net gain” of woody biomass and it is not to be

compiled for Tier 1 estimates. Given that unlimited accumulation of biomass is not possible, this parameter is

an active parameter only if the Age-class is input:

Age class yr) | User-defined value v Value

Woody biomass accumulation rate (G} £ d.m. /ha / yr)

Q
Q

Where Age class and Woody biomass accumnlation rate are input, the Woody biomass is automatically calculated (and
thus its box is greyed, and no data input allowed) as the .Age c/ass multiplied by the Woody biomass accummulation rate.
Further, the user shall also estimate C stock losses in the relevant worksheets to avoid counting for endless C
accumulation in the land subdivision.

Where Age class is left Unspecified, the box is greyed and any input from the user is not allowed, and Woody biomass

is input by the user:

Age class {yr) | Unspecified v Value

Woody biomass accumulation rate (G) ¢ d.m. / ha /yr)

For all other parametes for annual biomass see Annual Cropland, while for those of perennial biomass see Perennial

Cropland.

Tier 3, depending on data used, is to be accommodated in the above listed variables.

7 Gross increment minus mortality
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Wetlands

IPCC disaggregates Wetlands in three types:
» Peatlands under peat extraction
» Flooded land
» Other Wetlands

While Peatlands under peat extraction and Flooded land are always managed systems, Other Wetlands may include unmanaged

and managed land.
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Unmanaged Wetlands
Land use subdivision - common parameters
I — R o —
— T Conert
Soil Status Natural ~ Climate Region +lv
Nutrient content Unspecified ~

Land use subdivision - Unmanaged Wetlands specific parameters
Tipe
@ Other Wetlands

Above-ground biomass stock { d.m. # ha)

Ratio of below-ground biomass to above-ground biomass (R} f root d.m_/t shoot d.m.)

Carbon fraction of biomass dry matter # C /t d.m.) .
Land use subdivision - common parameters
I — ©  coomrtomay
Soil Type High Activity Clay Mineral <~ Continent
Soil Status Natural ~ Climate Region +|v D

Land use subdivision - Unmanaged Wetlands specific parameters
Type
(® Other Wetlands

Above-ground biomass stock ¢ d.m. / ha)

Ratio of below-ground biomass to above-ground biomass (R) & root d.m./t shoot d.m.)

Carbon fraction of biomass dry matter # C /tdm ) v
Reference soi organic carbon stock (SOCref) § C /ha) 0.000 [«

Land uss subdivision - common parameters

R ] A—

Soil Type Coastal Wetlands soil +~ Continent

Soil Status. Natural ~ Climate Region +|vQ

Land use subdivision - Unmanaged Wetlands specific parameters
Type
@ Other Wetlands

Above-ground biomass stock & d.m. /ha)
Ratio of below-ground biomass to above-ground biomass (R) t roct d m./t shoot d.m )
Carbon fraction of biomass dry matter & C /t d.m.) ~

Soil carbon stock it C / ha) ~

For parametes for biomass see Unanaged Forest land.

Depending on the soil type selected the mask shows a different parameter.
For Inland Organic soils no Reference SOC is needed.
For Wetland Mineral soils the Reference SOC that, likewise Unmanaged Forest land, is not further adjusted through stock-

change factors since no management occurs.
For Coastal Wetlands soils:

> Soil carbon stock, the dropdown menu provides IPCC default values, as soutced from the Wezlands Supplenent
if available, although user can input its own data. Coastal Wetlands soils include a mix of mineral and organic soils
and depending on the activity to which the land is subject (see Excavated soil status in Settlements - Other) the total
SOC is needed to estimate associated SOC losses.

Type is not to be selected since there is only 1 wetlands type in Unmanaged W etlands.

Tier 3, depending on data used, is to be accommodated in the above listed variables.
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Managed Wetlands

Depending on the Wetlands type selected the mask shows a different set of parameters.

Type is to be selected from the dropdown menu among 4 IPCC types. Type selection determines what type of activities
is reported and thus what relevant parameters are provided in the mask.

» DPeatlands under extraction where the 2 parameters relevant are mutually exclusive (the user has to compile only
one of the two):

Land use subdivision - common parameters
Lo s rame @ conmyremony
Soil Type Inlsnd Organic sil +~ Continent
Sail Status Drained v Climate Region +vQ
Nutrient content ~ Q
Land use subdivision - Managed Wetlands specific parameters
Type
(®) Peatlands under extraction
(O Peatlands abandoned former extraction)
(O Fooded land
() Other Wetlands
Carbon fraction of air-dry peat by weight ¢ C /t peat) ~ @
Carbon fraction of air-dry peat by volume & C / m3 peat) ~|

v" Carbon fraction of air-dry peat by weight, the dropdown menu provides IPCC default values, if available,
although user can input its own data.

v" Carbon fraction of air-dry peat by volume, the dropdown menu provides IPCC default values, if available,
although user can input its own data.

» Peatlands abandoned (former extraction) where 4 relevant parameters ate provided to be compiled only if the
user wishes to estimate vegetation re-installment after abandonment:

Land use subdivision - common parameters
R T— 0 Comtntemto
Sail Type Inland Organic soil <~ Continent
Soil Status Drained ~ Climate Region v
Nutrient content ~ @
Land use subdivision - Managed Wetlands specfic parameters
Type
(O Peatlands under extraction
(®) Peatlands abandoned former extraction)
O Fooded land
O Other Wetlands
Above-ground biomass stock f d.m. / ha) 0.000
Age class ) ~| @ value [x]
Above-ground biomass accumulation rate t d.m. / ha)
Ratio of below-ground biomass to above-ground biomass (R} ¢ roct d.m ./t shoot d.m.}
Carbon fraction of biomass dry matter ¢ C /t dm) v

4 Age class and Above-ground biomass accumulation rate is the annual net gain® of biomass and it is not

to be compiled for Tier 1 estimates. Given that unlimited accumulation of biomass is not possible, this
parameter is an active parameter only if the Age-c/ass is input:

Above-ground biomass stock & d.m. / ha)

Age class {yr) | User-defined value|v | Value 15

Above-ground biomass accumulation rate ¢ d.m. / ha) 3.000

8 Gross increment minus mortality
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Where Age class and Above-ground biomass accumulation rate are input, the Above-ground biomass stock is
automatically calculated (and thus its box is greyed, and no data input allowed) as the .Age c/ass multiplied
by the Above-gronnd biomass accummuiation rate. Further, the user shall also estimate C stock losses in the
relevant worksheets to avoid counting for endless C accumulation in the land subdivision.

Where Age class is left Unspecified, the box is greyed and any input from the user is not allowed, and Above-
ground biomass stock is input by the user:

Above-ground biomass stock & d.m. / ha)

Age class yr) | Unspecified v Value

Above-ground biomass accumulation rate ¢ d.m. / ha)

45.000

» Flooded land does not entail calculation of C stock changes, so no parameters ate needed:

Land use subdivision - common parameters

Land use subdivision name |

©  Comntoman

Type

() Peatlands under extraction

(O Peatlands abandoned fomer extraction)
®) Fooded land

(O Other Wetlands

Sail Type High Activity Clay Mineral <~ Continent
Soil Status Not applicable - Climate Region BE]

Land use subdivision - Managed Wetlands specific parameters

» Other Wetlands:

Land use subdivision - commen parameters

Land use subdivision name |

0 CoTemtay

Soil Type High Activity Clay Mineral <[~ Continent
Soil Status Natural ~ Climate Region +|v
Land use subdivision - Managed Wetlands specfic parameters
Type
(O Peatlands under extraction
(O Peatlands abandoned former extraction)
O Fooded land
@ Other Wetlands
Above-ground biomass stock ¢ d.m. / ha) 45.000
Age class fyr) | Unspecified ~ Value
Above-ground biomass accumulation rate ¢ d.m. / ha)
Ratio of below-ground biomass to above-ground biomass (R) & root d.m./t shoot d.m.)
Carbon fraction of biomass dry matter &t C /'t dm.) v
Reference sail organic carbon stock (SOCref) ¢ C / ha) 0.000 v

Relative C stock change factors
Land use (FLU) 1.000

Management (FMG) 1.000

Input (FT) 1.000

If a mineral soil is selected, the SOC stock change factors have to be input. IPCC does not provide default
values for Managed Wetlands, although guidance for land under conversions is provided in Chapter 5 of the

Wetlands Supplement.

Note: Chapter 5 of the Wezlands Supplement provides refined SOCrer values for Inland Wetland mineral soil.

For biomass parametes see Peatlands abandoned (former extraction).
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Settlements

IPCC provides methodological guidance to estimate biomass C stock changes at Tier 2 only (Equations 8.2 and 8.3).
While SOC change estimates, at Tier 1 and 2, depend on the proportion of land that is:

> paved
» covered by turfgrass
» cultivated
> treed
Thus, the Soffware has 2 subcategories for Sestlements:

> Settlements (Treed)
> Settlements (Other)

Settlements (I'reed) encompasses the portion covered by trees only?, while Seztlements (Other) encompasses the other 3 land
cover types.

Thus, users shall share the total area of settlement between the 2 subcategories and for the subcategory Sestlenents
(Other) users shall further estimate the proportion of area covered by each of the non-tree cover types.

? It does not include other land cover types mixed within trees.



IPCC Inventory Software Guide to Land Representation

Settlements (Treed)

Land use subdivision - common parameters

Land e avsion rame. | ©  ComprTemony
Soil Type High Activity Clay Mineral <~ Continent
Soil Status Natursl ~ Climate Region +|v | Q

Land use ision - Treed specfic

Above-ground biomass stock & d m. / ha)
Ratio of below-ground biomass to above-ground biomass (R) & root d.m./t shoot d.m.)
Carbon fraction of biomass dry matter £ C /t d.m.)

Age class fyr) | Unspecified ~
Active growing period (AGP) fyr)

Number of crown cover classes or individual woedy plant classes 1

Reference soil organic carbon stock (SOCref)  C / ha) 0.000 |+

Relative C stock change factors
Land use (FLLI) 1.000

Management (FMG) 1.000

Input (FT) 1.000

Parameters specific for this subdivision are:

» Age class intends to distinguish those treed land whete trees atre still in an active growing petiod (AGP),
parameter for which IPCC assumes a 20-years default, and those that are not. For those that are in an active
growing period -i.e. Age class < AGP- the net growth is to be estimated in the relevant worksheet, for those
that are not -i.e. Age class > AGP- no biomass changes are to be estimated.

Age class [yr) | Unspecified v | ace(T2e)
PPV cccesson | Remak |
Unspecified i
SAGP
<AGF

plart olasses

Where Unspecified is selected, the Software allows an unlimited carbon accumulation in the biomass C pool for
the Gained>Loss method, thus Unspecified is to be selected only if the Stock-Difference method is applied to the
biomass C pool to the unit of land under this land subdivision.

» Active growing petiod is to be input by the uset. IPCC default value is 20 years.

» Number of crown cover ot individual woody plant classes both IPCC equations -8.2 and 8.3) calculate biomass
C stock changes as the sum of stock changes occurring on subset of the tree population i.e. the class. The use
of classes deals with variability in growth rates among different sub-population (e.g. different age for same tree
species) or differences in the tree species or group of species.

The user has three variables: land subdivision, age class, number of crown cover or individual woody plant classes to deal with
variability in the net accumulation rate, although the Gaine>Loss method allows to estimate net C gain only and
only till the vegetation achieve its long-term biomass C stock. Thus, where losses ate to be estimated the S7ock-
Difference method is to be applied between C stock estimates at time 1 and a time 2, where C stock at time 2 is
calculated as C stock at time 1 plus C stock gains between time 1 and 2 minus C stock gains between time 1 and
2; however, the current version of the Software does not implement such calculation of C stock at time 2.

» For Settlements (I'reed) the Tier 1 value for all Relative SOC change factors is equal to 1.

For all other parametes for biomass see Managed W etlands.

Tier 3, depending on data used, is to be accommodated in the above listed variables.
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Settlements (Other)

Land use subdivision - commen parameters

Lo o bt e | @ ContTenton
Soil Type High Activity Clay Minerl <~ Continent
Soil Status Matursl ~ Climate Region +|v |

Land use subdivision - Other Settlements specific parameters

Above-ground biomass stock # d.m. / ha)
Ratio of below-ground biomass to above-ground biomass (R) t root d.m./t shoot d.m.)
Carbon fraction of biomass dry matter ¢ C /t d.m.)

Reference soil organic carbon stock (SOCref) & C / ha) 0.000 |~

Cuttivated

Proportion of the area that is cultivated (%)
Relative C stock change factors

Land use (FLU) 1.000 v Management (FMG) 1.000 [+ Input (FT) 1.000
Turfgrass

Proportion of the area covered by tufarass (%)
Relative C stock change factors

Land use (FLU) 1.000 |~ Management (FMG) 1.000 |~ Input (FI) 1.000 |~
Paved

Proportion of the area paved (%)
Relative C stock change factors

Land use (FLU) 1.000 Management (FMG) 1.000 Input (FT) 1.000

Parameters specific for this subdivision are:

» Proportion of the area that is cultivated, Proportion of the area covered by turfgrass, Proportion of the area
paved input shall sum up to 100%.

The user may instead share the area of non-treed settlements among three subdivisions each of one dealing with
a single land cover, and thus assign 100% to the proportion of the relevant land cover.

» For Settlements (Other) the IPCC Tier 1 values of the Relative SOC change factors are:
v For Cultivated, are those for Cropland'®, with no-till Fyg values and Fy equal to 1
v For Turfgrass, are those for Improved Grassland,!! with no-till Fyig values and F equal to 1

v For Paved, the product of Fru, Fxg and Fi is 0.8 times the corresponding product for the previous land

use/management (i.e., 20% of SOC of previous land use/management will be lost as a result of
disturbance, removal or relocation of soil).
The current version of the Software has not capacity to compile the Relative SOC change factors as 0.8
of those of the previous land subdivision. To deal with this, the only option currently available is to create
land-conversion-specific subdivisions for Paved areas in Settlements (Other)., in such a way the Fru, Fug and Fr
can be input as 80% of the value of the previous subdivision. For example, a subdivision named forest
land converted to paved land has the value of 0.8 for each of the 3 Relative SOC change factors.

For all other parametes for biomass see Managed W etlands.

Where the soi/ fype selected is Coastal Wetlands, an additional sez/ status option -i.e. Excavated- is available in the dropdown
menu:

Soil Type ‘Coastal Wetlands soil o
Soil Status Netural v

e
Land use subdvison - Other Settemdl Ercavaied

This is to deal with conversion of Coastal Wetlands to infrastructures -e.g. port, harbour and marina construction,
aquaculture ponds, salt production ponds-. Accordingly, when Excvavated is selected, no C stock parameters are needed
to be input since the excavated land is without any resident C stocks.

10 AFOLU Table 5.5
11 AFOLU Table 6.2
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Tier 3, depending on data used, is to be accommodated in the above listed variables.
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Other land

It includes all land without significant C stocks. This means that Other land remaining Other land has not any significant
C stock changes and thus the software does not provide any calculation worksheets for category 3.B.6.a.; furthermore,
every conversion to Other land determines the complete loss of C stocks resident in the land according to its previous
use/management.
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Unmanaged Other land

e (6 Comnrrenes
Soil Type High Activity Clay Mineral - Continent

Climate Region v

Land use subdivision - Lnmanaged Other Land speciiic parameters

Given that Other land has not significant resident C stocks, no C stock parameters are present in the Unzanaged Other
land mask.
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Managed Other land

Land use subdivision - common parameters

e 0 ConinrTentory
Sail Type High Activity Clay Mineral - Continent

Climate Region v

Land use subdivision - Managed Other Land specific parameters

Given that Other land has not significant resident C stocks, no C stock parameters are present in the Mwzanaged Other
land mask.
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Reporting requirement for C pools at Tier 1 and Tier 2

C pools for which C stock changes are to be estimated according to Tier 1 or 2 of the 2006 IPCC Guidelines

Forest land Cropland Grassland Wetlands Settlements Other land
C pool
R C R C R C R C R C C
Aboveground X X X3 X X X --- X X X X
Biomass
Belowground X1 X X3 X X X --- X X X X
Dead Wood X X2 X X2 X X2 - X2 X X2 X2
DOM
Litter X X2 X X2 X X2 - X2 X X2 X2
Soil Otganic mineral X X X X X X - - X X X
Matter organics X X X X X X X4 | xd X X X
Harvested Wood Product X

A black X indicates that according to Tier 1 C stock changes in the relevant C pool are to be estimated, and a blue X indicates those
C stock changes to be additionally estimated according to Tier 2. Tier 3 applied to any C pool in any land use category requires users to
estimate annual C stock changes in that C pool (either as net change between times or as a sum of all gains and losses).

R indicates subcategories where land is not undergoing a change in use, while C indicates those where land is undergoing a change.

Notes: 1. although IPCC provides defanlt values of R (root:to:shoot ratio) and so user may estimate changes in belonground biomass at Tier 1 too; 2. Given that the
2006 IPCC Guiidelines do not provide defanlt values for DOM user estimates changes in DOM at Tier 2 or 3 only; 3. limited to perennial biomass; 4. including due
to peat extraction; 5. where organic soils are drained, IPCC defanlt method applies; 6. the Wetlands Supplement extends IPCC default methodology to rewetted soils;
7. the Wetlands Supplement extends to those soils in Coastal Wetlands that are a mix of mineral and organic origin
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Land Representation Manager (LRM)

Land Use Representation. Manager is a tabbed dialog window containing 3 tabs:
v Regions,

v" Land Representation table

v' Annual land representation matrix (limited'? to Approaches 2 & 3 for land representation).

The user can open it from Administrate main menu, AFOLU sub-menu

) IPCC Inventory Software - sandro - [Worksheets]
4l Application Databese Inventory Year Worksheets Reports  Tools  Export/lmport | Administrate | Window  Help

P N u
2006 IPCC Calegories > & | SOM Mineral (SD) SOM sers
. Forest land Remaining Forest land || Biomassincresse (G8L1Y4  Country/Territory GaL34)  Biomass loss (GEL4/4)  Biomass
[ 3B.1 b- Land Converted to Forest land Worksheet 02 Equivalents
~3B.1bi - Crapland converted to Forest Land Sector: Aol
~3B.1bii - Grassland converied to Forest Land Category: Forest clete Inventory..
3BT biii - Wetlands converted to Forest Land 3B1a Energy v
3BT by - Settlements converted to Forest Land Sheet: Tof4 AFOLU D T
~3B.1b.v - Other Land converted to Forest Land Data o= =
362 Croplond aste v Land Representation Manager
: GFOl exampl
- 3B2.a- Cropland Remaining Cropland Region [GROISGM| (oo ionTents Livestock Manager
£l 3B b- Land Converted to Cropland !

or from the bottom of any worksheets of 3.B categories

= ][ SOMMinerl (SD)_SOM OrgancDrined | 501 05
A 1) Bomsesoss (G824 Blomasaloes (GL44) _Bomsescrarge (SD) _ Bomsss changs (usf) DOM (GEL 1) DOM (SD 1)

361" Lo Comen o Fresiand

3823 Crpiana Romaisig Crostand

All information shown in the 3 tabs is relative to currently chosen inventory year.

12 Given Approach 1 for Land Representation does not identify land use changes the matrix cannot be built.
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Regions Tab

This tab allows subnational representation of land by stratifying the national territory in subnational units, here defined
as Regions. It requires inputting the total area of the country, although apportioned among Regions, as well as selecting
for each Region the approach for the land representation.

Land Representation Manager a X

Regions | Land representation tzble | Annual land representation matrx (Approach 243 |
Whole country area (ha) 6,000,000
Regian 1 1,000 | Approach 1
Region2 2,000 Approsch 2
Regiond 3.000| Approach 3 x

Total

6000.000

Define single region in case you wish to report for the whole country

Undo Close

The user can either input a single Region that covers the entire territory, for which the GHG inventory is prepared, or
a number of Regions. In the latter case, for each Region an independent and consistent time seties of activity data is
to be input by the user [section on “Land representation table tab”].

Whole country area: User must enter total area of the territory for which the GHG inventory is prepared.

The area value input is saved automatically (no need to press Save) and can be changed through a new input.
The field has a background color that indicates:

= Green — sum of areas across defined regions matches whole country area.

- — sum of areas across defined regions is less than whole country area.

* Red — sum of areas across defined regions is greater than whole country area.

Tip: In case of Orange/Red colot, placing mouse pointer over the field shows tooltip with a warning and the area
difference between the total and the sum of areas input in the Regions fields.

Table: User can define one or more regions with the following attributes:

v Region name — to be input.

v' Area — area of the region in ha — to be input.

v" Approach — 1, 2, 3 — for land representation — to be selected.

v" Remark — user can input here notes relevant for the row of data (information is neither transferred to reporting tables

nor can be printed)
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Tip: to record info input in the DataBase (DB) press the button Save. Once saved the information cannot be changed
anymore. Where an error is identified in information input, the Region (and its data) is to be deleted -to do so click
the red x on the right hand of the table- and input again with the correct information.
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Land representation table Tab

Allows defining units of land for the selected Region according to Region’s defined Approach for land representation.

Land Representation Manager a X
Regions  Land represeniation teble. | Annual land representation matrx (Approach 283 |

) | [ Y S ey | O — | Py (t000)

Land use category ¢ Remark

Remark

Land unit code Land unit code Previous Land use Provious Land use | | 1ension Period | yeg op

(Automatic) (User defined) ‘Subcategory subdivision conversion R

o)
(years)

! =
2 (tll 2008) Cropland Annual Crops | soybeanintensive NA NA 100 [e=p E [x
=

The Land representation Tab requires user to input a consistent land representation. Where a consistent land
representation is a time series of annual area estimates of units of land, as disaggregated according to stratification,
that:

v reports the total area of the territory constant across the entire time series

v classifies land using a consistent methodology across the entire time-series (no artifact land conversions caused
by changes in the classification method/background-data)

v in each year Y, all units of land under conversion are reported within the Iand converted to relevant category until
the end of the transition period (D)

v in each year Y, all units of land that did not undergo a conversion in the last Y-D years are reported within the
Land remaining relevant category.

Being A the first year of a time series and T the last one, a Time series of activity data consists of annual area (ha), for
each of the units of land, for each year of the inventory time period (A-T) plus for a number of years, previous than
year A, equivalent to the transition petiod (D) applied to conversions of land use/management i.e. A-D. For example,
A is the year 2005, T is the year 2024 and D is a 20-year period, then the time series of activity data needed is from A-
D (2005-20=1985) to T (2024).

Activity data time series: from A-D to T

D = 20 years Inventory time series: A to T

'1

Year A-D Year A Year T

Region — dropdown menu for choosing one of the defined regions to work with. By choosing region, region’s area is
filled in automatically together with info on Approach defined for that region in the tab Regions. Multi-level table below
is automatically filled with data on IPCC land use categories and associated area (as the sum of areas input for the units
of land belonging to the category/sub-category).

Region can be any level of stratification of the territory the user wishes to apply, e.g. administrative regions, ecological
zones, parks, land subject to specific project activities, as well as a mix of those. Nevertheless, it is suggested to use the
stratification in “Regions” to aggregate all that land that bas same soil type and climate one while subject to different land use/ management.
Other levels of disaggregation -e.g. administrative, ownership, management systems- can be managed through the use
of land-use subdivisions as well as of units of land'3. For each Region the Soffware requires an independent!* and
consistent Land Representation.

13 A unit of land is an area homogenous per climatic and pedologic characteristic as well as per current and past use/management.
14 No land transfer allowed among different Regions
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Region area — background color meaning:
= Green — sum of areas across land use subcategories equals region’s total area.
. — sum of areas across land use subcategories is less than region’s total area.
= Red — sum of areas across land use subcategories is greater than region’s total area.

Discrepancy — In case of /Red colort, shows the area difference between Region’s total atea and area input in
the Land representation table for that Region. Negative value means that the area input in the Land representation table is

larger than the area input for the Region in the Regions ab; a positive value vice versa indicates that the area input in
the Land representation table is smaller than the area input for the Region in the Regions fab. Otherwise, the zero value
means no discrepancy.

Current inventory year is indicated on the right-hand side.
Table levels
The Multi-level table contains all 6 IPCC land use categories as well as all 12 land use subcategories, where the user
can input 4 levels of information for each unit of land:
» 1stlevel, where to select the current land use category of the unit of land
» 20 Jevel, where to select the cutrent land use subcategory of the unit of land
» 3w level, where to select the current land use subdivision of the unit of land

» 4t level, where to input all information that qualifies the unit of land conversion status, the area and the methods
applied to estimate C stock changes in each C pool.

Finally, in the

» 5t level, information on historical conversions of the land is stored.

NOTE: Units of land SHALL be input from the first year of the inventory time series onwards
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Ist level

Contains the 6 IPCC land use categories:

Land Representation Manager a X

Regions  Land representation table | Annyal land representation matrix (Approach 2 & 3) |

Region | Region Il < Region area (ha) 1,000,000 tha) [OK Approach 3 1999

Land use category

In Remark, the user can input notes relevant for the entire category (information is neither transferred to reporting tables nor
can be printed)

Clicking on ' the lower level of the relevant category opens. So, to input a unit of land click on the ) ofits current
use.

Tip: in case of Approach 3, in the first inventory year of the inventory time series i.e. year A, the land use category to
be selected for a unit of land may not be the actual land use/management in the first inventory yeat; it could instead
be the land use/management in the time petiod A-D to A if any use/management change occutred in that time petiod
[section on 5™ Jevel].
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21d Jevel

Contains 12 land use subcategories, 2 for each IPCC land use category:

Land Representation Manager m] X

Regions  Land representation table. | Annual land representation matrix (Approsch 2 2.3) |

R N —— rocna 1099

Land use subcategory Remark

Remark

Remark

Remark

Grassland 0

Remark

0
Unmanaged Grassland 0

Land use category Remark

Land use subcategory ( Remark

0
Unmanaged Wetlands 0

Land use category (1998) Remark

Land use subcategory Remark

Remark

Area — specified area of the subcategory for a chosen inventory year.

In Remark, the user can input notes relevant for the entire subcategory (information is neither transferred to reporting tables
nor can be printed)

Clicking on "' the lower level of the relevant subcategory opens. So, to input a unit of land click on the ™ of its

current use.
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3rd Jevel

Contains all land use subdivisions input by the user in the Land Type Manager (LTM) for the relevant subcategory.

remark upd

Managed Forest land rupd

Current Land use subdivision Remark

Plantation 1
Plantation 2
Plantation 3
Forest drained

Matural forest

Organic plantation

b ol Rad (a0

new forest custom ype

In Remark, the user can input notes relevant for the entire subdivision (information is neither transferred to reporting tables
nor can be printed)
Clicking on * the lower level of table opens where information on previous use/management of the unit of land as

well as its area is to be input. So, to input a unit of land click on the * of its current type.

Tip: placing mouse pointer over any subdivision shows tooltip with information on that subdivision as input in the
Land Type Manager.
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4t Jevel
Allows inputting Units of land, according to the Approach for the Land Representation selected for the Region. The
set of guidance to input information on units of land is subdivided in 2 subsets:

v" Data input guidance to create a new unit of land. No#e that some steps do not apply to all Approaches, as indicated

v" Data input guidance to add/modify information of a unit of land
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Data input guidance to create a new unit of land

For each unit of land at its first input, the following step-by-step procedure applies:

>

YV V VYV V V A\

Y VY

first step selecting, from the dropdown menu, the previous land use subcategory. This does not apply to
Approach 1

second step selecting, from the dropdown menu, the previous land use subdivision. This does not apply to
Approach 1

third step adding the user-defined land unit code!

fourth step adding the Transition period. This does not apply to Approach 1

fifth step adding the Year of conversion. This does not apply to Approach 1

sixth step adding the Area. For Apporach 1 only, the area of the unit of land 20-year before is to be added too

seventh step selecting, from the Land Unit Parameters table under column “P”, the method to be applied to
estimate C stock changes in each C pool

eighth step adding any notes in the Remark field

ninth step save the unit of land by clicking the Save button

15 The user can insert an alphanumerical code to track, and so recognize, the unit of land across the entire inventory time series.
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First step, select, from the dropdown menu, the land use subcategory the unit of land had in the previous inventory

Remark

year:

| Forest Land

Land use subcategory

Current Land

Land unit code Land unit code Previous Land use Previous Land use % ‘ear of
(Automatic) (User defined) subcategory subdivision i conversion

Current Land use su|

Unmanaged Forest Land

i | Crepland Cropland Annual Crops
T —. Cropland Perennial Crops
- Grassland Managed Grassiand
T Unmansged Grassland
: Wetlands Managed Wetlands
i m —{umwedwmm

| (Treed) |

Seftlements (Other)
s Other Land Managed Other Land
E o Unmanaged Other Land .

Note: In a consistent land representation, the time-series of land activity data needed begins D years before the first
inventory year, where D is the transition period applied to land use/management conversions. Nevertheless,
units of land are input in the Soffware from the first inventory year onwards only. Consequently, given the first year of
an inventory time series A, where the user is adding a unit of land:

» When Approach 2 is applied: the information to be input as previous subcategoty is the subcategory to which

the unit of land belonged in the year A-D. Where the previous land use subcategory or previous land use
subdivision is different than the current one, a conversion occurred and thus the users is required to input the
length of the Transition period D [Fourt step] as well as the year of conversion [Fifth step)

When Approach 3 is applied: the unit of land may have undergone multiple land use/management chanages in
the period from year A-D to year A, and consequently multiple changes need to be input for the same unit of
land. In such a case, moving from the year A-D onwards, the user shall select as current land use
categoty/subcategory and subdivision the categoty/subcategory and subdivision the land had after the
conversion, even if the land in the first inventory year has a different current land use; same applies for
subsequent land use/management chnages that occurred before the first inventory year. Where the previous

land use subcategory or previous land use subdivision is different than the current one, a conversion
occurred and thus the users is required to input the length of the Transition petiod D [Fourt step] as well as the
year of conversion [Fifth step]. For example:

For an inventory time series from year A to year A+20, a times series of activity data for the period A-D to
A+20 is needed. The activity data time series of unit of land X shows a first conversion -managed forest land to
annual cropland- in the year A-(D/2) and a second conversion -annual cropland to managed grassland- in the year A-
(D/4); no conversion in inventory year A and in any following inventory years occurtred.

Activity data time series: from A-D to A+20

D = 20 years Inventory time series: A to A+20

!

Year A-D Year A-D/2 Year A-D/4 Year A Year A+20

Land conversion Land conversion

o B
—

Given that:
v’ data input shall start from the first inventory year -i.e. year A- onwards, and

v data input of land use/management changes occurred before the first inventory year shall also be made
be made from the first yearof that period -i.e. year A-D- onwards,

the data input in the inventory year A in the Soffware land representation manager follows the following steps:

= first, input the conversion from managed forest land to annual cropland occurred in the year A-(D/2), where
annual cropland is the current land nse subcategory and managed forest land is the previous land use subcategory:
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Land Representation Manager

Regions  Land ion tble | Annusl land

matriz (pproach 28.3) |

Land use category

Remark

& subdivision

Land unit Land unit code
(Automal (User defined)

ACL-T1-2<-MFL-FC1-PL-P-_.

* second, input the conversion from annual cropland to managed grassland occurred in the year A-(D/4), where

managed grassland is the current land use subcategory and annual cropland is the previous land use subcategory. This is

2 < 5]

done by using the functionality for “further conversion

that is available when Approach 3 for land

representation is applied [section on “Data input guidance limited to units of land under Approach 3 for land

representation”’]

New Land Unit Conversion

Curent conversion status

New conversion to

From [Managed Forest Land / FL Custom 1 |
To |Cropland Annual Crops / Tes 1 |
Transtion Perod () [0 | Yearof conversion

Land use subcategery | Managed Grassland

Land use subdivision | Test GL

Transition Period (D)

Year of conversion

Remark [

Cancel

Thus, in the first inventory year A the unit of land is shown in the land representation manager as:

(= Wl Gresstend T T000]

Remark

Managed Forest Land FL Custom 1

which means that the unit of land was first classified under cropland and finally classified under grassland;
although information on first conversion remains associated with the unit of land, but shown in gray to indicate

that such dynamic isn’t anymore ongoing in the year A.

In case of Approach 1 for land representation, this first step does not apply since land use/management changes are

neither identified nor tracked.
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Second step, select, from the dropdown menu, the land use subdivision the unit of land had in the previous inventory
year:

Land use category

Remark

Land unit code Land unit code:
(Automatic) (User defined)

Note: see Note at first step. Same applies here.

In case of Approach 1 for land representation, this second step does not apply since land use/management changes
are neither identified nor tracked.

Tip: Within each region, conversions from one subdivision to another subdivision is restricted by the following rules:

v' cannot convert any subdivisions of managed subcategories -Managed Forest land [MFL], Cropland (both subcategories)

[CL], Managed Grassland [MGL], Managed Wetlands [MWL], Settlements (both subcategories) [SL], Managed Other land [MOL]-
to any subdivisions of unmanaged subcategories -Unmanaged Forest land [UFL], Unmanaged Grassland [UGL],

Unmanaged Wetlands [UWL], Unmanaged Other land [UOL]-
v soil type in previous and current land subdivision shall be the same [Land Use Manager]

v" climate region in previous and current land subdivision shall be the same /Land Use Manager]

v for Forest land only, ecological zone in previous and current land subdivision shall be the same [Land Use
Manager]
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Third step, input the user-defined land unit code, while the Soffware compiles the automatic land unit code [section
on “Automatic unit of land codes”].

“Year of
conversion

Land unit code Land unit code Previous Land use Previous Land use
(Automatic) (User defined) subcategory subdivision

Transition Period
)

| (years)
[ example 1 Cropland Annual Crops |~ Tes 1 % ) 1930 e o | | x

Although this is not a mandatory information to input, it is recommended to do so in order to facilitate the data inputs
in the calculation Worksheets for C stock changes and associated GHG emissions and removals. Indeed, in those
worksheets a number of units of land are visualized together and the land unit code allows to distinguish among
those when adding in the Worksheets required information.
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Automatic unit of land codes

In any given point of time, the automatic code is generated from Current land use subdivision under which the unit
of land is classified. In case there is an ongoing transition, automatic code also contains a code of the subdivision from
which the unit of land is being converted together with indication of the age of conversion (using “Cx” suffix, which
means x* year in conversion (relative to current inventory year, see picture below):

Transition Period
)

Land unit code Land unit code Previous Land use Previous Land use Year of

(Automatic) (User defined) subcategory subdivision s conversion -
PCL-AP-UD-10 3 Cropland Perennial Crops | agroforestry - pepper | NA NA 400 ey = x
PCL-AP-UD-15¢<-ACL-SI-C0 | 2 Cropland Annual Crops soybeanintensive 20 2010 100 ¢ ' x
PCL-AP-UD-18<ACLSIC_ | 0 Cropland Annual Crops | soybeanintensive 2 2000 100 6> =jo] [x

Coding elements according to land use categories are shown hereafter:
Forest land
[M,U]FL-NAMEabbt-[PL,NF]-FTabbr-LUID
[M,U] = either Managed or Unmanaged
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
[PL,NF] = either Plantation or Natural forest
FTabbr = Forest type name abbreviation (automatically generated from Forest type name)
LUID = unit of land database ID
Exanmple:
MFL-OP-PF-TG-48 = Managed Forest land - Organic plantation - planted forest - Tectona grandis - 48 DB 1D
Cropland
[P,A]CL-NAMEabbr-[CTp,RE]-LUID
[P,A] = either Perennial or Annual
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
[CTp,RE] = CTp — ecither crop type abbreviation (for perennial) or RE in case of rice ecosystem (for annual)
LUID = unit of land database ID
Example:
PCL-BF-OP-62 = Perennial cropland — Belvedere Farm - Oil palm - 62 DB ID
Grassland
[M,U]GL-NAMEabbr-VegType-[IMP]-LUID
[M,U] = either Managed or Unmanaged
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
VegType = vegetation type
IMP — only in case of improved grassland
LUID = land unit database 1D
Exanmple:
MGL-TG-ST-IMP-67 = Managed GL - Test grassland — Steppe — improved - 67 DB ID
Wetlands
[M,U]WL-NAMEabbr-[P,F,O]-LUID
[M,U] = either Managed or Unmanaged
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
[P,F,O] = either Peatlands (P) or Flooded land (F) or Other land (O)
LUID = unit of land database ID
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Example:
MWL-P2-P-82 = Managed WL - Peatlands 2 — Peatlands - 82 DB ID

Settlements
[T,0]SL-NAMEabbr-LUID
[T,O] — either Treed or Other
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
LUID = land unit database ID

Example:
TSL-S1-59 = Treed SL - Settlements 1 - 59 DB ID

Other land
[M,UJOL-NAMEabbr-LLUID
[M,U] = either Managed or Unmanaged
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)

LUID = unit of land database ID

Example:
MOL-OL1-67 = Managed OL - Other land 1 — 67 DB ID

Additional Suffix (Approach 2 and 3 only)

Relative to current inventory year: Cx (where x indicates the xt year in which the land is under conversion.

Note: the x™ year in which the conversion occurs has number 1
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Fourth step, input the Transition period, in years. By default the value of 20-year is used by the Soffware:

Land unit code Land unit code s Previous Landuse | 1ransition Period ear of

(Automatic) (User defined) s y subdivision ) conversion

Cropland Annual Crops |~ | Tes 1

The Transition period is the time period according to which the Soffware tracks the previous land use
subcategory/subdivision of a unit of land undergoing a land use subcategory/subdivision conversion.

In case of Approach 1 for land representation, this fourth step does not apply since land use/management changes
are neither identified nor tracked.



IPCC Inventory Software Guide to Land Representation

Fifth step, select the Year of conversion from a dropdown menu populated by the Soffware with all years of the time
period Y-D:

Transition Period

Land unit code Land unit code s Previous Land use
(Automatic) (User defined) s gory subdivision

By default the inventory year Y is used by the Soffware.

In case of Approach 1 for land representation, this fifth step does not apply since land use/management changes are
neither identified nor tracked.
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Land unit code Land unit code

(Automatic) (User defined)

Once the area is input, the user selects to which time period of the inventory timeseries the area value input applies.

To do so, the user opens a dialog box by clicking on the “m” symbol next to the area value input, and then select the
desired option:

Area update mode X

O Current inventory year only

(® Current inventory year and all subsequent inventory years
(O Current inventory year and all previous inventory years
O Allinventory years

e e

The Dialog Box contains 4 options. By default the option Current inventory year and all subsequent inventory
years applies, which means that if this is the option the user wishes to apply, no action will be needed.

Approach 1 specific rule

In case of Approach 1 for land representation, this sixth step requires to add the area for a year equal to Y-20, where
Y is the inventory year for which information is being input. For example data input for a unit of land in the year 1990
for an Approach 1 Land representation requires the input of the area that same unit had in 1970:

Land unit code Land unit code %
Remark

(Automatic) (User defined)

MFL-0-PL-TG-5 example 2 1,000 (¢ 900 FHE

This information is critical to allow the Soffware to implement Formulation A of Equation 2.25 for the calculation of
SOC changes

Note: even if the area of the unit of land area in a given year Y is O (zero) the area of 20 years before must be input
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Seventh step, select the methodology to be applied to each C pool to calculate the C stock changes. IPCC provides 2
methodological approaches to estimate C stock changes in C pools (Section 2.2.1 - Overview of carbon stock change estimation):
the Gain & Loss method and the Stock-Difference method.

To do so, the user opens a dialog box by clicking on the Zp symbol under the letter “B” (Pools):
Land Unit Parameters =
C pools / Methods
Biomass change Gain & Loss ki
DOM - Deadwood Gain & Loss ~
DOM - Litter Gain & Loss ~
SOM - Mineral Default hd
Diefault
Stock difference
I Save | Cancel

The Dialog Box contains 4 Carbon pools: Biomass, Dead Organic Matter — Deadwood, Dead Organic Matter —
Litter, Soil Organic Matter — Mineral. For each C Pool the methodology is to be selected between the IPCC default
methodology!¢, which is the Gain & Loss, and the IPCC alternative methodology, which is the Stock-Difference.
For each C pool, by default the option Gain & Loss applies, which means that if this is the option the user wishes to
apply, no action will be needed.

16'To calculate SOC changes in mineral soils, IPCC default method applies equation 2.25, in Formulation A or B according to the Approach
applied to the Land representation
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FEighth step, input any information on the unit of land the user wishes to recall or just to show to future users:

Land unit code Land unit code Previous Land use Previous Land use
(Automatic) (User defined) subcategory subdivision

Year of
conversion

Transition Period
(D)

(years)

example 4 Managed Grassland |- | Test GL v|20 130 1.0 ¢ abandoned land |7 E

In Remark, the user can input notes relevant for the entire subdivision (znformation is neither transferred to reporting tables
nor can be printed)
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Ninth step, save the information input by clicking on the Save button (bottom of the window). When saving, the
Software record all information on the unit of land in the database and assign an automatic land unit code.

Land unit code

Land unit code
(Automatic)

Previous Land use brevious Land use | TraNSition Period
(User defined)

“Vear of
subcategory subdivision

o conversion
(years)
| MFLFCIPLF-6MGLT . [example 4

Once saved, information cannot be changed anymore with the exception of the following fields:
v' user-defined land unit code

v’ area

v’ remark

In case an error is spot in any of the other fields, to correct it the entire row of information needs to be deleted -to do
so click on the symbol “*” at the right hand side-, then all information on the unit of land is to be input again.
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Data input guidance to add/modify information of a unit of land

Two additional functionalities are available to modify information input for a unit of land:
» button M, to merge it with another unit of land. This does not apply to Approach 1
» button C, to add a new convetsion to a unit of land that is still undergoing a conversion. This applies to Approach
3 only
As noted: information input in the following fields:
v' user-defined land unit code
v area
v’ temark

can be changed at any time. However, note that a change of the user-defined land unit code or of the remark input
in any of the inventory years is automatically propagated by the Soffware to the entire time series, while for the area the
user shall select the time period within the inventory time series to which the new value applies; where no sleection is
made by default the option Cutrrent inventory year and all subsequent inventory years will apply.

In case an error is spotted in any of the other fields, to correct it the entire row of information needs to be deleted -to
do so click on the symbol “*” at the right hand side-, then all information on the unit of land is to be input again.
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Button “M” is to be clicked in case the user wishes to merge the unit of land with another unit of land -this makes the
Software stop tracking the unit of land any further. This functionality applies only to units of land that have undergone
completely the transition petiod of a conversion from one land use category/subdivision to another one, and are
therefore shown in blue ink by the Soffware.

In the example below, the unit of land MFL-PP-PI-P-25 has completed its conversion to Managed Forest land — Pine
Plantation. Accordingly, the Soffware has changed the associated Transition period and Year of conversion as NO.

Remark

Remark

Land use subcategory

Current Land use subdivision

Land unit code Transition period

(Automatic)

Land unit code
(User defined)

Previous Land use
subcategory

Previous Land use
subdivision

Year of

conversion
(years) (ha)

Thus, given that same values for parameters and emission factors apply to unit of land MFL-PP-PI -P-25 and unit of
land MFIL.-PP-PI-P-23 the user may decide to merge the 2 units. In such a case, by clicking button “M” in the row of
the unit of land MFIL-PP-PI-P-25 the following dialog window opens

Merge Land Unit k4
Sourca Land Lint
Land use |_MIWQC|_ .Folﬂ- rest Ll'!d i |
Land use |Pum |
Land unt |wFLPPpLP-2S |
#ea fhal 10
Target Land Lint
Land use subcategory Managed Forest Land
Land use subdivision Pine plantation =
Land unt v
Area fha] +10 fha]

Herge Cancel

Then, the user selects the unit of land to which the unit of land is to be merged (in this example, unit of land MFL-
PP-PI-P-23)

Merge Land Unit *
Source Land Lint
Land use subeategory |Managed Forest Land |
Land use subdivision ‘Pne plant ation |
Land unit |MFLPP-PLF-25 |
#vea fha) 10 ]
Target Land Unit
Land use subcategory Managed Forest Land
Land use subdivision Fine plantation ~
Land unt MFLPP-PLP-23 v
Avea fhal 100 | +10bal

Cance

Once merged, the unit of land MFL-PP-PL-P-25 disappears and its area is added by the Soffware to the area of the unit

of land MFL-PP-PI.-P-23 from the year in which the merging is made onward.

Land unit code
(Automatic)

Land unit code
(User defined)

Previous Land use
subcategory

T e Transition pefiod

subdivision
(years)

Year of

omark
conversion Romark

That means that the merging does not occur backward. The following picture is taken from the land representation of

the previous year:
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Land unit code Previous Land use
(User defined) subcategory

insition period
m

Remark
(years)

MF L-PP-PL-P-24<-MGL-P-P_
’— MFL-PP-PL-P-25¢-MGL-P-P_

In any case, merging is just an option; the user may wish to keep reporting the two units of land separated beyond the
conversion period (e.g. since belonging to two different administrations). In such a case the previous
subcategoty/subdivision can stll be examined after expanding the next level (convetsion history), and it is shown in
grey, as in the example below:

MFL-TGH-NF-TG-88 | |Managed Forest. |Tectnnagrandis NFE ‘NO ‘NO | 15000| ‘ |@|

Remark
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Button “C” is to be clicked in case the user wishes to input a new conversion for a land that is still under conversion,
and thus it applies under Approach 3 for land representation only.

Land unit code Land unit code Previous Land use Previous Land use Year of | (i:;;)

(Automatic) (User defined) subcategory subdivision | conversion
(years) (ha)

Transition Period
(DY

Remark P C(M

PCL-AP-UD-10
| PCL-AP-UD-15<-ACL-SI-C0

—

Note: the input of conversions for a unit of land is to be done from the first year of the inventory time series forward,;
trying to input in the reverse order -i.e. from the latest inventory year backward- is not possible.

By pressing the button C a new dialog box opens:

New Land Unit Conversion X

Curent conversion stetus
From [Cropland Annual Crops / soybean intensive: ]
To [Croptand Perennial Crops / agroforestry - pepper ]

TanstonPerod ) [0 | Yearcfconvemson [2010 |

New conversionto

Land use subcategory Managed Forest Land v

Land use subdvision Restoration AB (AC 10) N
Transtion Period (D) 2
Year of conversion 00 v
Remark [ ]

= =

The dialog box is composed of 2 sections:
» 'The upper section with information, on the Current conversion status of the unit of land, as compiled by the Software:
o Previous land subdivision,
o Current land use subdivision
o Transition Period
o Year of conversion
» The lower section with information, on the New conversion fo of the unit of land, to be input by the user:
o New Land subcategory,
New Land subdivision,
Transition Period

Year of conversion!’

o O O O

Remark (if any)

After pressing Save, the unit of land is automatically relocated under the subdivision input in the New Conversion to
section and the previous subdivision assigned to the unit by the Soffware is the one that was in the Current conversion
status. The Software navigates to the relocated unit of land automatically.

In this example a land under conversion to cropland is further converted to forest land; consequently, the Soffware
relocate the subdivision under forest land:

| Transition Period |

0
Land unit code Land unit code Previous Land use Previous Land use Year of | Iﬁgi.m

(Automatic) (User defined) subcategory subdivision B eirD) conversion

Remark PICM

Transition Period (D)

res Ci K
s Year of conversion Remark

Previous Land use subcategory Previous Land use subdivision

Cropland Annual Crops soybean intensive

The previous land conversion is shown at a lower lever (5t) in grey.

17 Year of conversion dropdown contains the list of years from: ‘the year of conversion reported under the Current conversion status + 1 year’ up
to the current inventory year. In this example, being 2020 the inventory year, the dropdown menu includes the years 2011-2020
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5th Jevel

It shows the complete history of transitions of the unit of land relative to the current inventory year, ordered by year
of transition descending and shown in grey (picture below).

BEEES

Remark

Land unit code
(Automatic)

Land unit code

Previous Land use

(User defined) subcategory

Previous Land use
subdivision

Previous Land us

Managed Forest Land

Previous Land use subdivision

Tectona grandis Planted Forest

Transition Period (D}

(years)

Cropland Annual Crops

maize organic drained

Managed Grassland

praire organic rewetied inland

1=t

Indeed, the Land unit conversion in a given point of time -i.e. the chosen inventory year- is automatically presented
considering current status of land unit together with its history of transitions. For example, a unit of land experiences
multiple conversions within the time period analyzed for inventory purposes. Note that although the inventory period
is 1990-2022, the inventory compiler has analyzed a time series of data starting in 1971 -i.e. 1971-2022- because of the
transition period applied is of 20 years. Then,

in 1975, the unit of land transition from MGL./ praire organic rewetted inland to ACL/ maize organic drained

o Crepland

Current Land use subdivision

Remark

Land unit code

ACL-MOD-1<-MGL-FORI-P

Land unit code:
(User defined)

Note: this conversion occurred before the initial year of the inventory time series -i.e. 1990-2020; thus it is input in

the year 1990

in 1983, the unit of land transition from ACL/ maize organic drained to MFL/ Tectona grandis Planted Forest

(= I Forestlona

1,000

Managed Forest Land

Land use subcategory

Remark

Tectona grandis Planted Forest

Current Land use subdivision

Land unit code:
(Automatic)

MFL-TGPF-PL-TG-1<-ACL-

Land unit code:
(User defined)

Previous Lan

Managed Grassland

Previous Land use subdivision

praire organic rewetted inland

Transition Period (D)

“Year of conversion

Remark

Note: this conversion occurred before the initial year of the inventory time series -i.e. 1990-2020; thus it is input in

the year 1990

in 2002, the unit of land transition from MFIL./ Tectona grandis Planted Forest to TS1./ urban

8

1,000

Land use subcategory

Remark

Remark

Cropland Annual Crops:

maize organic drained

WManaged Grassland

| praire organic rewetted inland

Note: this is the latest conversion of this unit of land and occurred in the inventory year visualized -i.e. Year of
conversion = Inventory year = 2002-, thus the button “C” for intervening new conversion is NOT available.
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in 2022, the land unit has gone through the entire transition period (i.e. 20-year) since the last conversion; thus it has
been reclassified by the Soffware as a remaining land -i.e. NO is applied by the Software for the Transition period [D] and
for the Year of Conversion's- and colored in blue. History layer shows all the previous conversions:

\ 7]

Current Land Remark

Land unit code Land unit code Previous Land use Previous Land use Year of
(Automatic) (User defined) subcategory subdivision conversion

Previous Land use subcategory Previous Land use subdivision Tm“":f’,g:f[“’" ©
(years;

Managed Forest Land Teclona grandis Planted Forest

Cropland Annual Crops maize organic drained

Managed Grassland praire organic rewetted inland

IRt

Because in 2022 the unit of land is in a remaining category, it cannot intervene in any further conversion.

Note: Data input are written in the DB when pressing the Save button. Thus, the Undo button can be used to discard
all changes made since the last save, it does not cancel information that was input before saving. In case of an input
saved that is to be corrected, the only way to achieve it is to delete the wrong input (by clicking the red X on the
extreme right end of the row) and to re-enter the correct one.

18 Note that for a unit of land that did not intervene any conversion across the entire time series of the inventory the notation key N.A is used
by the Software.
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Annual land representation matrix Tab

For land representation approaches 2 and 3, a land matrix Tab provides for the total area of the land representation to
be classified either as a land that has not undergone a change between the initial (rows) and final (columns) year of the
land-use conversion matrix or as a land that has undergone a change between 2 different subcategories.

Note: that such classification does not correspond to the IPCC categotization in land remaining under one use/ management
and land under conversion from one use/ management to another one. Although a land reported in a matrix as converted from
the initial year to the final year is part of the IPCC land under conversion categories, such categories include also land that
have undergone a change in use/management in years before the initial year of the land-use conversion matrix.

For instance,

Land Representation Manager a X

Regions | Land representation table  Annual land representation matrix (Approach 2 & 3) |
Region | GFOl example | Region area (ha) Approach 2 2010
Initial ForestLand Cropland Grassland Wetlands Sefilements Other Land

T i fanaged | UNMANage | yonoo o Unm:mm:e Naﬁlema Naﬁlema Managed Unmarmue Fma“\m .
Final Forest Lang | Annual d e Other | dOther tha)
- Crops o Grassland | ".‘»—tlan m»—»—m mn»—n Land Land

Forest Land Managed Fores
n

Unmanaged
F and
Cropland Gropland
nnual Crops

Gropland
Perennial Grops

Grassland

Wetlands
Unmanaged
w

Settlements

Other Land Managed Other
Land

’_
’,
’,
’,
’,
ok
’7 Wetlands
’,
’,
’_
’_
’,

Unmanaged
Other Land

Initial Area (ha)

Land Representation Manager a *

Regions | Land representation table  Annual land representation matrix (Approach 2 & 3) |
Region |GFOleampe | Region arca (ha) Approach 2
Initial Forest Land Cropland Grassland Wetlands Settlements Other Land

4 [Unmanaged | Copland [ Cropland Unmanage [, Unmanaua Nemame Neﬁleme Hanauad Unmamme R e —
Final Forestlang | Annual Perennial # d o ts ther d Othel (na) (ha)
- s Crops Grassland | ".‘-ﬂ.inj |Tr——j\ |[|h-r| Lanj Lanj

Forest Land Managed Forest
Land

Cropland
Annual Crops

Crapland

Grassland

Settlements

(Other)
Other Land Managed Other
an:

U n managed
er Land

Initial Area (ha)

r
r

r

r

[ :

- i
r Wetlands —
r

r

r

r

r

—

in the year 2015, 80 ha are reported as converted -from the initial year to 2015- from wanaged grassland to managed
forest land. In the year 2015, those 80 hectares ate reported, in the national GHG inventory, under Grassland converted
to Forest land. Howevet, in the same year additional land is reported under Grassland converted to Forest land, for instance
the 40 ha reported in the land-use conversion matrix of the year 2010.



