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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. Enter in the Land Use Manager all land-use subdivisions

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

Step 3. For each Region, enter a land representation? i.e. a consistent and independent time-series of activity
data3 in the Land Representation Manager

Step 4. For each C pool, enter C stock gains and losses or C stocks at different points in time (depending on
methods selected) in the relevant calculation worksheets of 3.B land use categories).

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 (IPCC TFI TSU). Guidance on Step 4 are

instead provided in the Guidebook for 3.B Land Categories.

Software users must be familiar with the 2006 IPCC Guidelines for National Greenbouse Gas Inventories (2006 IPCC Guidelines)

methods and read the Soffware manual (downloadable from the Help 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 Supplenrent)

Note the Software allows users to apply each of the three* methodological approaches to Land Representation.

! Same guidance applies to the use of the Soffware for sub-national entities.

2 In a national GHG Inventory, estimates of land-related GHG emissions and removals are based on the consistent representation of land -i.e.
land representation- across the inventory time series. Thus, the Land Representation deals with: A. Classification of land [Land use
categories/subcategoties/subdivisions] according to bio-physical -climate, soil, vegetation- and socio-economic -use, management (eg. age-class)-
variables, with the aim to delineate units of land more homogenous for C stocks levels and dynamics; B. Identification and tracking across
the inventory time series of units of land [Area data to estimate C stock changes and other GHG emissions| —z.e. land area with same current and
bistorical classification. Consistency of A. and B. across the inventory time series is key to ensure unbiasedness of estimates.

3 A consistent land representation is a time series of annual area estimates of units of land, as disaggregated according to variables of
stratification, where: A. The land classification methodology is consistent across the entire time series -#0 artifact land conversions caused by changes in
the classification method/ background-data-; B. The total atea of the tertitory is constant across the entire time seties.

For Approaches 2 & 3: In each year Y, all units of land under conversion are reported within the Land under conversion relevant categories until
the end of the transition period (D); 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 categories.

4 Approach 1: use/management of land is identified, and the area of land use/management categories is quantified; although, land
use/management changes are neither identified nor quantified since data are not spatally-explicit.

Approach 2: use/management of land is identified, and the area of land use/management categories is quantified; land use/management changes
are identified (data spatially explicit) and the area of changes (between 2 points in time) is quantified, although not tracked over time.
Approach 3: use/management of land is identified, and the area of land use/management categories is quantified; land use/management changes
are identified (data spatially explicit) and the area of changes (between 2 points in time) is quantified and tracked over time; so that Approach 3
identifies subsequent changes in areas under conversion, while Approach 2 does not.
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Land Use Manager (LUM)

Land Use Manager is a tabbed dialog window.

Users can open it from Administrate main menu, AFOLU sub-menu

) IPCC Inventery Software - sandro - [Workshests]
o Application Databsse InventoryYear Worksheets Reports Tools  Export/Import | Administrate | Window  Help

2006 IPCC Categories ~ # || SOMMineral (SD)  SOM Users
- Energy ~ || Biomassincrease (GAL 14 Country/Territary G&L3/4) Biomass loss (GRL4/4) Biomass cha)

- Industrial Processes and Product Use Workshest €02 Equivalents
-3 - Agriculture, Forestry, and Other Land Use Sector: Agricult ]
3A- Livestock Category: Forest elete Inventory...
[=3.B- Land 31B.1a Energy 3
E-3B.1 - Forest land Sheet: Annual AFOLU N cthol
[ 3.5 1.3 - Forest land Remaining Forest land Data ‘ " sl
-3 B.1h - Land Converted ta Farest land 3 aste 4 Land Representation Manager
381 b - Cropland converted to Forest Land Region) | [CSONENG

Guidelines Information Texts Livestock Manager
3B.1bii - Grassland converted to Forest Land ¥

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

'SOM Mineral (S0} SOM Ovganic Drained  SOM Orgaric Fiweited

Biomass incresse (GAL14) _ Biomass oss (GBL24) Biomess loss (G8L34) Biemessless (GAL44) Biomess change (SO) Biomass change (Abrupt) DOM (GAL 1) DOM (S0 1)) _SOM mieral IPCC Eq so 2and3)

Land Use Manager o x 1990
e -

& [Forest Land)

Managed Forest Land
Urmanisged Foreat Land
& Cropland
Croplard lireusl Cr
Cropland Persnnial Crops
& Grassland
Managed Grassiand
Urmanaged Grassland
9 Wetlsnds

neeace e L No ltem Selected

Land Use Manager Land Rapressreaon Manager Uncananmea

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

-Managed Forest Land
-Unmanaged Forest Land
= Cropland

“Cropland Annual Crops

-Cropland Perennial Crops
=+ Grassland

‘- Managed Grassland
Unmanaged Grassland
B Wetlands

- Managed Wetlands
-Unmanaged \Wetlands
[=)- Settlements

i 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, Cropland and Settlements are disaggregated depending on the presence of
perennial® biomass stocks.

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

Land Use Manager

Land use structure - 1

=~ Forest Land
Managed Forest Land
Unmanaged Forest Lan

Cropland

Grassland

\Wetlands

Settlements

Other Land

Add

Doing so a window mask opens where to enter those data in the relevant fields 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/Termitery
Sodl Tpe e Contnes
Soil Status No change in hydrology v Climate Region +|v Q@

Land use subdivision - Managed Forest Land specific parameters

Ecological zone v | @ Species v | € Natural Forest @ Abandoned managed land [
Plantation ()
Land mass
Age class {yr) ¥
Above-ground biomass stock t d.m. / ha) 0.000 |~
Above-ground net biomass growth (G) ¢ dm. / ha /yr) 0.000[+
Ratio of below-ground biomass to above-ground biomass (R) & root d.m./t shoot d.m.) 0.000 |~
Biomass carbon fraction ¢ C /td.m.) 0.470 |~
Growing stock level (V) fm3 / ha) v Q

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

Biomass conversion and expansion factor forincrement (BCEFi)  d m. / m3 wood volume) | Specfied — ~ ~
Biomass conversion and expansion factor for standing stock (BCEFs) f d.m. / m3 wood volume) | Specified ~ ~
Biomass conversion and expansion factor for wood and fuelwood removal (BCEFY) f d m. / m3 wood volume) | Specfied — ~ 0.000 |~

Basic wood density (D) & d.m. / m3fresh volume)
Biomass expansion factor for conversion of annual net incremernt to above-ground biomass incremert (BEF1)
Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)

Litter C stock at maturity & C / ha) ~

Save Undo Close

Note: most of the parameters may otherwise be entered in the relevant calculation worksheets with the exception of
those marked with a white X in red field ®. Where information is not entered in those parameters marked, the software
gives an error message when users attempt to save the subdivision.

IPCC Inventory Software X
Validation failed
Check form data

5> Managed land is land where human interventions and practices have been applied to perform production, ecological or social functions, while
unmanaged land is a land not qualified as managed. GHG emissions and removals from unmanaged land are excluded from the NGHGI.
6 IPCC methodological approaches to estimate C stock changes from perennial biomass significantly differ from that applied to annual biomass.
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The Land use subdivision mask is composed of 2 parts:

IPCC Inventory Software

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

Land use subdivision - common parameters
Land use rome | @ CowtnyTenitory
Soil Tre Tle Contnert
Soil Status MNe change in hydrology ~ Climate Region +|v |
V" the Bottom, which contains subcategory specific information:
Land use subdivision - Managed Forest Land speciic parameters
Ecological zone | User-defined v Species | Pinus v Natural Forest O Abandoned managed land [
Pirtaion ®
and use stuctre Land
& Forest Land e mess
£} Managed Forest Land Age class b} | <20y ~
Copy of Plantation
Managed Natural Above-ground biomass stock ¢ d.m. / ha)
Plantation
5 Unmanaged Forest Land Above-ground biomass growth (G) & d.m. / ha / y1)
Ratio of below-ground biomass to above-ground biomass (R) f ract d.m./'t shoot dm) 0220w
Biomass carbon fraction § C /t dm) 0470w
Other Land Growing stock level (V) (3 /ha) | >80 ~ 400
Average net annual increment of growing stock (Iv) (m3 / ha / yr) 14600
Biomass conversion and expansion factor for increment (BCEFi) ( d.m. /m3 wood volume) | Specfied v 0530w
Biomass conversion and expansion factor for standing stock (BCEFs) § d.m. /m3 wood volume) | Specfied v 0530w
Biomass conversion and expansion factor for wood and fuehwaod removal (BCEFr) & dm. /m3 wood volume) | Specified v 0610w
Basic wood density (D) & d.m. / m3 fresh volume) 0530
Biomass expansion factor for canversion 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 arganic carbon stock (SOCref) & C / ha) 45.200[v
Relative C stock change factors
Land use (FLL) 1.000 Management (FMG) 0.750 Input () 1.000
pdd Deete [[sme || e Close

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

Note: BCEFr and Growing stock level in Managed Forest land, although in blue inks, are needed to estimate biomass C stock losses with Tier 1 Gaine>1Loss method.

Where the subdivision to add is a vatiation 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:

u]
Land use subdivision - common parameters
Lo e crrisonname [P Coury ey
Sail Type High Activity Clay Mineral A~ Continent
Soil Stalus Natural v Climate Region | \Werm Temperate Dry [~
Land use subdivision - Managed Forest Land specific parameters
Ecological zane | User-defined v Species | Pinus - Natural Forest O Abandoned managed land (]
Meditemranean Forest Plartation (®
Land use structure Land
=) Forest Land e mass
&)+ Managed Forest Land Age class ) | <20y v
[Copy of Planiation
Managed Hatural Above-ground biomass stock & dm. / ha}
Plantation )
Unmanages Forest Lan Above-ground biomass aronth (G} & dm. /ha /yr)
Ratio of below-ground biomass Lo above-ground biomass (R) f oot d.m./t shoot d.m.) 0.220[v
Biomass carbon fraction  C /t dim) 0470w
Growing stock level (V) (m3 / ha) | >80 - 400
Average net annual incremert of growing stock fiv) (m3 / ha / yr) 14.600
Biomass conversion and expansion factor forincrement. (BCEFi)  d.m. /m3 wood volume) |Specied v 0530
Biomass conversion and expansion factor for standing stock (BCEFs) § dm. /m3 wood volume) |Specfied 0530w
Biomass conversion and expansion factor for wood and fusiwood removal (BCEFH) ¢ dm. /m3 wood volume) |Specfied [
Basic wood densty (D) ¢ d.m. / m3 resh volume) 0520
Biomass expansion factorfor conversion of annual net increment to above-ground biomass increment (BEF1)
Blomass expansion factor for Gonversion of merchantable volume to above-ground biomass (BEF2)
Reference sol organic carbon stock (SOCref) ¢ C /ha) 45200~
Relative C stook change factors
Land use (FLU) 1.000 Management (FMG) 0750 Inpt (FI) 1.000
Fidl B ] 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 users’ need.

Note: You must press the button Save to record in the DataBase (DB) every info entered.
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Tip: Once the subdivision is applied to one or more units of land in the Land Representation Manager, the
tollowing fields: Soi/ type, Soil Status, Climate Region, cannot be changed anymore.

Land use subdivision - common parameters

Land use subdivision name natural Country/Teritory
Sl Type g iy & Continers

Soil Status ~ Climate Region

It is mot possible to change some of the parameters since subdivision is already being used in Land Representation Manager

Where an error is identified in any of those fields, the Land subdivision (and its data) is to be deleted -to do so users
can:

1. first create a copy of the subdivision (to minimize the time to be spent to re-enter data), to do select the subdivision
and click on button Copy at the bottom of the window:

Tand Use Manager O

| Land use structuse 87 Languse mbdvimen - common parametens

Forest Land

Wanaged Forest Land Land use mbdvision name | Cooy of Managed secondary Country/Temtory |Word
Soll Type High Actrity Clay Mineral o v Continent  Wodd
Unmantged Forent Lot Soil Status Mo change i hydrclogy v Cumate Rogion | V/arm Temgerate Dry v
# Cropland
4 Geasslond
Vielands
. 5;""\'““ Land use sbvinon - Maraged Forest Land spectc parameters
hor Lant
Ecologeal sane | Sublropical dry forest V| Soeces | User-dekned ol e foen @ el vsndind ]
ounbva | Plartation O
Land mass.
Age class ) | Unspecified v

Above ground biomass stock ¢ dm. / ha)
Aboveground et biomass growth (G) 8 dm. /ha / yr)

() oot dm./t shoot dm ) 0330/

Bomess carbon faction 8 C /tdm) 0470/

Growng stock level (V) in3 /ha) | >80 v 401000

Mean anvual increment of growng stock (V) in3 / ha /yn) 4600

Bomans conversion and expansn factor for ncrement (BCER) 8§ dm /m3 wood vokme) | Specfied 0840

Blomass conversion and expansion factor for sandng stock (BCEF) € dm / m3 wood vokume] |Specfied 0840w

Bom (BCEF)  dm. /m3wood vome) |Spechied 0980 v

Bawc wood denaty (D) # dm /m fresh vokume)

Bomass expanson factorfor convenson of anrual net Increment 10 above ground biomass increment (BEF 1)

vokmme 1o ®EF2
Liter C stock at maturty 8 C /ha) v
Redererce sol organic carbon sock (SOC) § C / ha) 0000w

Relative C stock change factors
Land use (FLU) 1.000 Managemert (FMG) 1,000 ot (F) 1000

4 | (G ) oo o) [ e
2. then Delete the original subdivision, to do select the subdivision and click on button Delete at the bottom of the

window:
Land use stnucturs = 8| Land use subdivision - common parameters
5 Forest Land s ] . e
5 Managed Forest Land Land use subdivision name | Managed secondary Country/ Temitory
[ Soil Type High Activity Clay Mineral .lv Continent |Woid
Soi Status No chenge in hydrology v Climate Region | \/arm Temperste Dry <~
Land
Eovlogical zone | Sublrogicsl dry forest v Spscies Userdefmes v Nl Foes @ Apandoned managed land []
lursiva | Plantation O
Land mass
Age clasa ) | Unspacified o

Above ground biomass stock ¢ dm / ha)
Abave-ground net biomsss growth (G) £ dm. /ha /)

Rt of below-ground biomass 1o sbove-ground biomess (R 8 roct d:m./t shoot d.m.) 0330fv
Blomass carbon fraction € /tdom ) 0470w
Growing mock level (V) im3 /ha) | 80 ~) 401000
Mean annual increment of growing sock 0v) im3 /ha /) 4500
Blomass convenion and expansion factor forincrement (BCEF) £ dm. / md wood vokume) | Speclied [T
Biomass comversion and expansion factor for sanding sock (BCEFa) £ dm. /m3 wood volume) | Speclied 0840 fv
Biomass cornverson and expansion factor for (BCEF) £ dm. /1 Spechied  ~ 0350w
Basic wood density (D) dm. /m3fresh vokme)
Bomass expansion factar o (BEFY)
o abar (BEF2)
Liter C stock 2t maturty § C /ha) ~
Reference sol argaric carbon stock (SOCref) ¢ C /ha) 0000/
Relative C stock change factors
Land use FLU) 1.000 Mansgemert (FMG) 1.000 Input Fl) 1.000

Mdey Save Undo Close

Note that all units of land that had this original subdivision are also deleted from the Land representation
Manager and thus need to be re-entered with the new subdivision.
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3. then information to be changed is to be re-entered:

Land Use Manager u] X
lLand use structure = M || Land use subdivision - common parameters
= Forest Land

5 Managed Ferest Land Land use ision name | Copy of Managed secondary Country/Temitory
[Cop insged scconia, IR y Cloy il = Contient

Soil Status No change in hydrology v Climate Region | am Temperate Dry >

Managed secondary.
“-Unmanaged Forest Land

Cropland

Grassland

4 Land use subdivision - Managed Forest Land specfic parameters
(#- Other Land
Ecological zone | Subtropical dry forest ~ Species | User-defined v Natural Forest (®) Abandoned managedland []

Plrtaton O

Land mass

Age class ) | Unspecified v

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

Above-ground net biomass growth (G) ¢ dm. /ha / yr)

Ratio of below-ground biomass to above-ground biomass (R) & root dm./ t shoot d.m.) 0330w
Biomass carbon fraction § C /t dm.) 0470[»

Growing stock level (V) 3 /ha) | >80 v 401.000

Mean amnual incremert of growing stock (v} (3 / ha /1) 4,600

Biomass conversion and expansion factorfor increment (BCEFi) & dm. /m3wood volume) |Specfied  ~ 0.2840[v

Biomass conversion and expansion factor for standing stock (BCEFs) & dm. /m3wood volume) | Specfied  ~ 0840~

Biomass conversion and expansion factor for wood and fuslwood removal (BCEFT) (t dm. /m3wood volume) |Specfied v 0850 v

Basic wood densty (D) # d.m. /m3fresh volume)
Biomass expansion factor for conversion of annual net increment ta above-ground biomass ncremert (BEF1)

Biomass expansion factor for conversion of merchartable volume o above ground biomass (BEF2)

Litter C stock at maturty  C / ha) v
Reference soil organic carbon stock (SOCHef) & C / ha) 0.000 v

Relative C stock change factors
Land use (FLU) 1.000 Managemert (FMG) 1.000 Input (Fl) 1.000

Add Copy Delete Save Unda Close

4. the subdivision name can be modified as needed (in this case the old subdivision name is used again)

Land Use Manager o X

Land use structure ~ Land use subdivision - common parameters

) Forest Land _
< e s Land uze ame. [Hersed ey oty Temory
Managed secondar Soil Type Low Activity Clay Mineral +[~ Continent

U ed Forest Land
Cmp\g:::"ag e Soil Status No change in hydrelogy - Climate Region | /arm Temperate Dry <~

Grassland

Land use subdivision - Managed Forest Land specfic parameters

Ecelogical zone | Sublropical dry forest v Species | User-defined ~ Natural Forest @ Apandoned managed land [

Land mass

Age olass ) | Unspecified <
Above-ground biomass stock & dum. / ha) 40

Abave-ground net biomass growth (G)  dm_/ha /yr) 3.864

Ratio of below-ground biomass to above-ground biomass (R) & root d.m./ t shoot d.m) 030w
Biomass carbon fraction ¢ C /t dm) 0470w

Growing stock level (V) {3 /ha) | >80 v 401.000

Mean annual increment of growing stock (Iv) (n3./ ha /) 4600

Biomass conversion and expansion factor for increment (BCER) § dm. /m3 wood volume) | Specfied 0240w

Biomass conversion and expansion factorfor standing stock (BCEFs) f dm. /m3wood volume) | Specied [

Biomass conversion and expansion factorfor wood and fuehwood removal (BCEFT) & dm. /m3wood volume) | Specfied 0350 v

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

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

Litter C stock at maturity & C / ha) 2
Reference soil organic carbon stock (SOCref)  C / ha) 0.000[»

Relative C stock change factors
Land use (FLL) 1.000 Management (FMG} 1.000 Input (FI) 1.000

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

Land use subdivision - common parameters

Land use subdbvision name. [Oganc Courtry/Tertory
Sl Type riond Orgeic s : Corkinert
Soil Status Climate Region | Coc Temperaic Moist +

Nutrient content Poor

It is not pessible to change some of the parameters since subdivision is already being used in Land Representation Manager

The top section contains up to 7 fields. 5 fields are present in each and every subdivision -Land use subdivision
name, Soil Type, Country/Territory, 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 entered -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 Soffware 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 Supplenens).

High Activty Clay Mineral

Low activity Clay Miners Maneral AC) domunated by ' o WRE i Liisls. Nitsols, Ferralsols, Dunscts. m USDA classificaion includes Utbsols. Oisols, scidic Ascla)
ok arwc Meeral Mewral e

Spodkc Munersl Meneral Fong b L L

Sandy Miewral Wawal | Inchudes all sol (wgardbens of tacecme classibcabon) haveng > 0% wand and < 8% cly_based cn sandard wexsaal avalyses (VRS claswihcabon inchudes Avanoedls m UISDA clasaibcann ncludes Prammerts)

irisnd Viedsrd Mirersl | Monaral s sons (= VRS, JSOA classif

Inland Orgaree. Organc ‘Sods classrhed a3 hrascacts See glossary of PCC GAG 2003 for aassoral setals.

s ietera Woes Table 41105

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

In addition, by clicking on the symbol % users open a dialog tab where user-specific soil types of either Mineral or
Onrganic composition’ can be entered:

—
o
e
p——— o
)
e
=

2
Where a Subdivision has a wser-specific soil type, the Software does not provide IPCC default values in the dropdown
menu of the SOCref parameter.8

fi

7 Users cannot have user-specific mixed soils.
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Soil Status

The Software provides in a dropdown menu 4 options:

» No change in hydrology -this is the default option applied by the Software-,

» Drained -it applies to organic and mixed soils as well as to #nland wetland mineral soils-,

> Rewetted -it applies to organic and mixed soils as well as to inland wetland mineral soils previously drained-,

» Extracted$ -it applies to soils that have been removed to build infrastructures -e.g. port, hatbor and matina
construction, aquaculture ponds, salt production ponds. An extracted soil has 0 SOC-.

Extraction implies that all C stocks are removed in the year in which excavation occurs. Thus, to estimate C stock
losses associated with extraction users will:

1. first generate a dedicated land use subdivision -e.g. shrimp pond in Coastal Wetlands- in the Land Use Manager
with C stocks set to zero in each C pool,

2. second report the conversion of the unit of land -e.g. from mangrove to shrimp pond®- in the [_azd representation
table of the Land Representation Manager, and assign the Stock-Difference method to each C pool,

3. calculate C stock losses in Biomass (G&L -Abrupt), in DOM (SD — Approaches 2&3) and in SOM (SD —
Approaches 2&3).

Note: Given Extraction determines total loss of C stocks:
A. the C stock at time t2 in each of the C pools is to be set to 0

B. the C stock loss shall be counted in the year of conversion only, even if the unit of land may be reported
by the software in the calculation worksheets in the following years!?

Recall: Given Extraction is a conversion of a land to a new use and/or management it SHALL NOT be applied
to Approach 1 Land representation.

8 This status does not apply to peat extraction activities. A soil subject to peat extraction activities has a soil status Drained, while a soil that has
been subject to peat extraction activities and it is currently abandoned has soil status either Drained, if the drainage system is still working, or
Rewetted if it is not anymore working or it has been purposely reverted.

Although it has been introduced by the Wezlands Supplement for Coastal Wetlands, it is applicable in the Soffware to all soil types to report the
complete excavation of SOM from the land (first 30 cm of depth of soils as per IPCC default). The Soffware thus applies the Stock Difference
approach to calculate the SOC change by setting to zero (0) the value of SOC at time 2, SOCq,.

9 Either as a Settlement (Other) or as a Wetlands Managed (Other Wetlands — Coastal wetlands user-specific shrimp pond)

10 Units of land with soil status Extracted not undergoing a conversion are reported by the Software in the relevant calculation worksheets.
Although, given that an Extracted unit of land has 0 C stocks, no further C stock changes shall be estimated, unless a new conversion occur to a
land use category with significant C stocks.
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Soil status options do not apply evenly to all soil types under all land use sub-categories. Tables 1 to 5 show occurrence
of soil types and possible soil statuses of those as available in the Land Use Manager.

Table 1 shows Svi/ status options available for different Soi/ Types
Table 2 shows the occurrence of soils of Organic composition -with the exception of Coastal Wetlands soil- in each land
use sub-category as well as which soil statuses those Soz/ Types can have under each land-use subcategory
Table 3 shows the occurrence of soils of Mineral composition -with the exception of Inland Wetland and Coastal W etlands
soil- in each land use sub-category as well as which soil statuses those Soi/ Types can have under each land-use
subcategory
Table 4 shows the occutrence of Inland Wetland soil in each land use sub-category as well as which soil statuses ln/and
Wetland soils can have under each land-use subcategory:
Table 5 shows the occutrence of Coastal Wetlands soils in each land use sub-category as well as which soil statuses
Coastal Wetlands soils can have under each land-use subcategory:

Table 1 Soil Status options of different soil types

Soil composition
. Mineral!! Organic!? Mixed
Soil
Status Soil type
High Activity Low Activity o . . S Inland any user- o any user- Coastal
Clay Clay Voleanic Spodic Sandy Wetland specific Inland specific Wetlands
N NR NR NR NR NR Y NR Y % Y
Drained NA NA NA NA NA X NA Y Y Y
Rewetted NA NA NA NA NA X NA Y Y
Extracted 1 1 1 1 1 1 1 1 1 Y

NR - Although the option is available, it is Not Relevant for all soils of mineral composition, with the exception of Inland Wetland mineral soil.
Y - The option is Applicable.
NA - The option is Not Applicable.

1 - Any soil type can have Extracted status which simply means that the entire volume of SOM has been removed; associated SOC total loss is
estimated in the relevant calculation worksheet SOM (SD — Approaches 2&3), given the Soffware always applies the Stock-Difference method.

11 All soils with Mineral composition have no soi/ status by default, or Extracted if selected from dropdown menu
12 All soils with Organic or Mixed composition have soil status by default Drained, or Extracted if selected from dropdown menu.
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Table 2 Occurrence and Soil Status options for Organic soils!3

Land use category
Forest land Cropland Grassland Wetlands Settlements Other land
3 - < 3 - N
Occurrence Y Y Y Y Y Y Y Y Y Y Y Y YA NO
Soil Status
Ny Y | NA | NA Y | NA| Y Y Y | NA | NA | NA
Drained Y NA Y Y Y NA Y NA NA NA Y Y Y NO
Rewetted Y NA NA NA NA NA Y NA Y NA NA NA NA
Extracted NA NA NA NA NA NA NA NA Y NA NA Y Y
A limited to units of land in conversion
Y - Soil type occurring, and Soil status option is Applicable;
NA - Soil type occurring but Soil status option is NOT Applicable
NO - Soil type NOT occurring so NO Soil status
Table 3 Occutrence and Soil Status options for Mineral soils'*
Land use category
Forest land Cropland Grassland Wetlands Settlements Other land
3 ~ 3 3 3
Occurrence Y Y Y Y Y Y NO Y NO NO Y Y Y NO
Soil Status
el NR | NR | NR | NR | NR | NR NA NR | NR | NR
Drained
in NA NA NA NA NA NA NO NA NO NO NA NA NA NO
Rewetted NA NA NA NA NA NA NA NA NA NA
Extracted NA NA NA NA NA NA Y NA Y Y

option.

B With the exception of Inland Wetland soil type, this option is not informative for mineral soils although it is retained by the Soffware as a default

NR - Although the option is available, it is Not Relevant for all soils of mineral composition, with the exception of Inland Wetland mineral soil.

Y - Soil type occurring, and Soi/ status option is Applicable;
NA - Soil type occurring but Soi/ status option is NOT Applicable

NO - Soi/ type NOT occurring, so NO Soi/ status

13 excluding Coastal Wetlands soils

14 excluding Inland Wetland & Coastal Wetlands
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Table 4 Occurrence and Soil Status options for Inland Wetland soil

Land use category
Forest land Cropland Grassland Wetlands Settlements Other land
= - ~ S — ]
Occurrence Y Y Y Y Y Y NO Y Y Y Y Y Y NO
Soil Status
R I ¢ % NA | NA Y Y NA % Y NA | NA | NA
Drained
Y Y Y Y Y NA NO NA NA NA Y Y Y NO
Rewetted Y Y Y NA NA NA NA Y NA NA NA NA
Extracted NA NA NA NA NA NA Y Y NA NA Y Y
Y - Soil type occurring, and Soi/ status option is Applicable;
NA - Soil type occurring but Soi/ status option is NOT Applicable
NO - Soi/ type NOT occurring, so NO Soi/ status
Table 5 Occurrence and Soil Status for Coastal Wetlands soils
Land use category
Forest land Cropland Grassland Wetlands Settlements Other land
Ej - ~ ~ L &‘S = Er
Occurrence Y Y Y Y Y NO NO NO Y Y Y Y Y NO
Soil Status
R I ¢ % NA | NA | NA Y Y NA | NA | NA
rained
Drain Y NA Y Y Y NO NO NO NA NA Y Y Y NO
Rewetted Y NA NA NA NA Y NA NA NA NA
Extracted NA NA NA NA NA Y NA NA Y Y

C Limited to Other Wetlands that are Coastal Wetlands.
Note: IPCC default values for GHG emissions/temovals from Coastal Wetlands soils, provided for the aggregation of mineral and organic soils,

are offered by the Software to Coastal Wetlands soils of mineral or organic composition.
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According to the so7/ status, the Software populates units of land of the relevant subdivisions in the calculation worksheets
of AFOLU categories for Drainage and Rewetting and Extraction, to calculate the relevant GHG as:

For COx:
» 3.B Land Use Categories:
v SOM Organic Drained
v SOM Organic Rewetted
v" SOM (SD - Approaches 2&3) — Extraction
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 Otganic Soils
> 3.C.11 Rewetting of Mangroves and Tidal marshes
» 3.C.11 Rewetted and Created Wetlands in Inland Wetland Mineral Soils

For more information see Area Data Transfer to Calculation Worksheets.
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Climate Region

The Software provides in a dropdown menu the list of IPCC Climate Regions listed in Table 4.1 (AFOLU Volume,
2006 IPCC Guidelines. A partial snapshot is shown below:

Damain

Tropical

Region

Tropical Wet

Tropiczl Moist

Tropical Dry

Tropical Montane

‘warm Temperate Moist

Warm Temperate Dry

Cool Temperate Moist

Cool Temperate Dry

Borezl Moist

Boreal Dry

Polar

Polar Moist

Polar Ory

IPCC Inventory Software

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

By clicking on the symbol L% users open a dialog tab where user-specific climate regions can be entered:

Climate Region Manager

Potertis
Boresl Boresl Ory. Wiean Arual Temperature <0'C. Each Mordh Mean Tempearaaure 310°C: Mean
Anrual Precipitation kower than Potental Evapo-Transpiration
Bres Morst Mean frrusal Mesn
Aorusl Precpitation higher than Potertis Evege-Transpiration
Polar Polar Ory. Wiaan Arvvial Temparsture <0'C_ Each Morth Mean Tempearatre <10°C. Mean
Polar Moist Wiean Anvraal Tempersture ci'C. Each Morth Mean <0C: Mean
Subtropcal (Medterranean) | Westem Medteranear] x|
I Ix]
Defouk cimate regons 25 mel a3 chmate mgen akvady used i any Lard Use Subdumon cannt be changed nor deietad
Seve. Undo Coee

In subdivisions with a user-specific climate region the Soffware does not provide IPCC default values in the dropdown
menu of relevant 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 Sofiware provides in a dropdown menu the IPCC default values
applicable to the subdivision, while users can always enter their own user-specific values regardless the provision by
the Software of the IPCC default value.

Parameters populating the mask are limited to those needed to estimate C stock change. Although, not necessarily all
parameters needed to estimate C stock changes are populated in the mask, instead data on additional parameters are
to be entered directly into the calculation worksheets; this also allow more flexibility to deal with rapidly changing
parameters of units of land.

Parameters to estimate non-CO» emissions are generally entered directly in the calculation worksheets.

Finally, 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 to those.

Note that in Managed Forest land, the parameters Growing stock level and BCEFr although in blue ink applies to Tier 1
Gain@Loss method and therefore values shall be always entered.
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Common parameter across Land use subcategories:

Given conversion of land use and/or management occurs between land subdivisions with same combination of So/
Type and Climate Region, and given that the Reference soil organic carbon stock (SOCref), depends on the
combination of Soi/ Type and Climate Region , users shall enter in every subdivision of a determined combination
of Soil Type and Climate Region the same identical value of SOCref.

Value to be entered in the Reference soil organic carbon stock (SOCref) can be:

v’ either selected in the dropdown menu -i.e. IPCC default value- for the combination of mineral Soi/ Type and
Climate Region selected

v or entered in the relevant field.
Notes:

v' In unmanaged land, SOCggr is not further adjusted through stock-change factors since no management
occurs/occurred.

V' Given SOCggr is soil-type-specific, the value selected/entered for a land-use type is automatically applied by the
Software to all other land-use types with the same soil type.

v" This parameter is not provided for subdivisions that have instead soils of Organic composition.

Further Note: Although a data entry for all parameters is not needed to allow the Soffware to compile the relevant
Calculation worksheets in category 3.B, those needed as minimum are presented by the Soffware already precompiled.

Age Class and Growing stock level parameters in Managed Forest land do exception to this rule. Indeed, those are presented
blank by the Soffware although require a value, at Tier 1, to allow the Sofware to populate the relevant IPCC default
values in the dropdown menu of other parameters; in particular, the selection of:

v’ the Age Class value determines the IPCC default values present in the dropdown menu of parameters Aboveground
biomass stock and Aboveground biomass growth (see Managed Forest land for further information on Age Class).

v the Growing stock level value determines the IPCC default values present in the dropdown menu of parameters
Biomass excpansion factor of annnal net increment to above-ground biomass increment and Biomass conversion and expansion factor
for standing stock and Biomass conversion and expansion factor for wood and fuehwood removal. (see Managed Forest land for
further information on Age Class)
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Forest land

Land use subdivision - common parameters

Land use subdivision name | |Q Country/Territory |Wnr1d |
Soil Type High Activity Clay Mineral | Continent |Wnﬂd |
Soil Status No change in hydrology = Climate Region v

Land use subdivision - Managed Forest Land specific parameters

Ecological zone ~ €3 Species ~|€) Natural Forest (@) Abandoned managed land [[]
Plantation ()
Land mass
Age class §r) v @
Above-ground biomass stock ¢ d.m. / ha) 0.000 [~
Above-ground net biomass growth (G) & d.m. /ha /yr) 0.000 |«
Ratio of below-ground biomass to above-ground biomass (R)  root d.m./ shoot d.m.} 0.000 |~
Biomass carbon fraction £ C /tdm.) 0470 |~
Growing stock level (V) (m3 / ha) ~ 6

Mean annual increment of growing stock (v) m2 / ha /yr)

Biomass conwersion and expansion factor for increment (BCEF) & d.m. /m3 wood volume) | Specified ~ ~
Biomass conversion and expansion factor for standing stock (BCEFs) ¢ d.m. /m3 wood volume) | Specified ~ ~
Biomass conversion and expansion factor for wood and fuelwood removal (BCEFr) {t d.m. / m3 wood volume) | Specified v 0.000 [~

Basic wood density (0) & 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)

Litter C stock at maturity § C / ha) -
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 (F1) 1.000

Save Undo Close

Forest land subdivisions have 3 specific parameters to be entered:

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

Ecological zone | User-defined w
| Lauretum |

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

Species | User-defined [

|Iaurisi|va| |

This parameter does not necessarily require entering a tree species, it can more likely be used to enter 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 users 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. While selecting Unspecified both sets of IPCC default values are present in the dropdown
menu of those parameters.
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Unmanaged Forest land

Land use subdivision - Managed Forest Land specfic parameters

Ecological zone ~ | € Species ~ € Natural Forest @ Abandoned managed land [
Plartation ()
Land mass
Age class fyr) ~
Above-ground biomass stock t d.m. / ha) 0.000| v
Above-ground net biomass growth (G) & dm. / ha /yr) 0.000 |+
Ratio of below-ground biomass to above-ground biomass (R) { root d.m./t shoot d.m.) 0.000|+
Biomass carbon fraction £ C /t d.m.) 0470+
Growing stock level (W) im3 / ha) v Q

Mean annual increment of growing stock {lv) im3 / ha / yr)

Biomass conversion and expansion factor for increment (BCEFi) & d m. / m3 wood volume) | Specified ~
Biomass conversion and expansion factor for standing stock (BCEFs) ¢ d.m. / m3 wood volume) | Specified ~ v
Biomass conversion and expansion factor for wood and fuslwood removal (BCEFr) & d m. / m3 wood volume) | Specified v 0.000 |+

Basic wood density (D) ¢ d.m. / m3fresh volume)
Biomass expansion factor for conversion of annual net increment to sbove-ground biomass incremert (BEF1)
Biomass expansion factor far conversion of merchantable volume to above-ground biomass (BEF2Z)

Litter C stock at maturity t C / ha) ~

Save | Undo Close

Since C stock changes in unmanaged land are considered not anthropogenic, parameters to be entered 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. In particular:

>

>

>

Aboveground biomass stock, the dropdown menu provides IPCC default value, if available, although users can
enter their own data. It applies to Tier 1 only. In case a value is entered in Growing stock level [i.e. entered in the field
without the dropdown menu]| then this parameter is greyed out, and data enter is not allowed; although the Soffware
calculates the Aboveground biomass stock as the product of the Growing stock level by the Biomass conversion and expansion
Sactor 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 users can enter their own data. It applies to all tiers.

Biomass carbon fraction, the dropdown menu provides IPCC default value, although users can enter their own
data. It applies to all tiers.

Growing stock level, the dropdown menu provides IPCC default value, although users can enter their own data in
the field next to it. The Growing stock level is also used by the Soffware to select the relevant BCEF value to present in

the dropdown menu, if available.
This means that it is a needed patameter at Tier 1 too, although presented in blue ink.

Biomass conversion and expansion factor for standing stock, the dropdown menu provides IPCC default value, if
available, although users can enter their own data. It can be either Specified, and in such a case the value is entered
in the field, 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 entered.

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

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

Land Use Manager o X
Land use structure ~ # | Land use subdivision - common parameters
[ (P e —
Sail Tye Low Activity Clay Mineral T~ Continent
& C q;;:‘;“geﬂ Forestend Soil Status No change in hydrelogy v Climate Region | /arm Temperate Dry <~
rassland
fetlands
Bl Settlements
Other Land Land use subdivision - Managed Forest Land specific parameters
Ecological zone | Subtropical dry forest ~ Species | User-defined v Natural Forest @) Abandoned managed land []
Land mass
Age class ) | Unspecified v
Above-ground biomass stock & dum. / ha)
Above-ground net biomass growth (G) & d.m. / ha /yr)
Ratio of below-ground biomass to above-ground biomass (R) & root d.m./ t shoot d.m) 03[
Biomass carbon fraction & C /t d.m) [
Growing stock level (V) {3 /ha) | >80 v 401.000
Mean annual increment of growing stock (iv) (3 / ha /) 4600
Biomass conversion and expansion factor for increment (BCER) § d.m. /m3wood volume) | Specfied 0240w
Biomass conversion and expansion factor for standing stock (BCEFs) & d.m. /m3wood volume) | Specfied 0240w
Biomass conversion and expansion factorfor wood and fuhvood removal (BCEFT) & dm. /m3wood volume) | Specfied 0350 v
Basic wood densiy (D) & dm. /m3resh volume)
Biomass expansion factorfor conversion of annual net increment to above ground biomass increment (BEF1)
Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)
Litter C stock at maturty & C / ha) v
Reference soil organic carbon stock (SOCref) t C / ha) 0.000 [+
Relative C stock change factors
Land use (FLU) 1.000 Managemert (FMG) 1.000 nput (Fl) 1.000
Add || Copy | | Delete IT‘ Undo Close

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, Mean 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 users wish to
use such reporting tables; otherwise, leave it unchecked.

Note: Do not check this box if you are using the Soffware to generate a JSON file to upload data into the UNFCCC
ETF reporting tool.

Additionally to parameters described for Unmanaged F'orest land, Managed Forest land requires the following parameters:

» 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.

Age class (yr) Remark

220y

=20y

Unspecified
User-defined range

Otherwise, users can select Unspecified or User-defined range. For the latter, users enter, in the next field the user-
defined range, e.g.:

| Age class fyr) | User-defined range |+ |E‘I-E\D year | |

The selection of a non-IPCC age class -i.e. Unspecified or User-defined- prevents IPCC default values from being
present in the dropdown menu of parameters Aboveground biomass stock and Aboveground biomass growth.

Age Class applies to all tiers.

» Aboveground biomass growth, the dropdown menu provides IPCC default value, if available, although users can
enter their own data. It applies to Tier 1 only, thus in case a value is entered in Mean Annual Increment then this
parameter is greyed out, and no data enter is allowed; although the Software calculates the Aboveground biomass growth
as the product of the Mean Annual Increment by the Biomass conversion and expansion factor for increment or by BEFT*D.
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» Mean Annual Increment, the value to enter is the increment!s, either the cutrent increment, the average current
increment, or the mean increment, where all correspond to the gross increment minus the natural background
mortality'S.

» Biomass conversion and expansion factor for increment, the dropdown menu provides IPCC default value, if
available, although users can enter their own data. It can be either Specified, and in such a case users enter the value
in the field next to it, or Calenlated as BEFT*D and consequently users enter values of Basic wood density and of Biomass
expansion factor of annual net increment to above-gronnd biomass increment.

» Biomass expansion factor of annual net increment to above-ground biomass increment, if BEF7*D is selected for
Biomass conversion and expansion factor for standing stock, then users enter the value otherwise is left blank.

» Biomass conversion and expansion factor for wood and fuelwood removal, the dropdown menu provides IPCC
default value, if available, although users can enter their own data. It can be either Specified, and in such a case the
value is entered in the field next to it, or Calenlated 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 entered.

This means that it is a needed parameter at Tier 1 too (Gaine>loss method), although presented in blue ink. Note that users can instead enter
data for BEF2 and D.

» Relative C stock change factors, at Tier 1 are by IPCC default all equal to 1, given that forest SOC is considered to
be the reference for all other land use categories. Users can enter a uset-specific value according to data collected.
Note: In Forest land the Fru stock-change factor is used to adjust SOC by the natural disturbance regime!” i.e. Fp.

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

15 The type of increment likely depends on the breadth of age class
16 This does not include mortality/losses caused by disturbances
17 See page Tier 2 for SOC mineral at page 4.24, Volume 4 of 2006 IPCC Guidelines
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Cropland

Cropland methods provided by IPCC significantly differ depending on the type of biomass present in the land. Thus,
Cropland is subdivided into 2 subcategories, one dealing with that land with annual biomass only the other one dealing
with 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
ER— @ CurnrTomon
Sail Type High Activity Clay Mineral I~ Continent
Soil Status Natural ~ Climate Region v @

Land use subdivision - Annual Crops speciiic parameters
Rice ecosystem [ |

Herbaceous biomass |t C/ha ~ ~

Ratio of below-ground biomass te abeve-ground biomass (R) ft root C/ t shoot C}

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

Land use (FLU) 1.000 |~

Tillage (FMG) 1.000 |

Input (FIy 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 entered either in zonne of C per hectare, 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 entered-, or in fonne of dry matter per
hectare.

Herbaceaus biomass v
tC /b
Ratio of belor sbove-ground biomass () & roct G/t shoot )

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

|Hefbaceousbmmass tdm./ha v | Craction £ C /tdm) 63|

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

| 0 Comislertan
Soil Type High Activity Clay Mineral =~ Continent
Soil Status Natural ~ Climate Region +|v|Q
Land use subdivision - Perennial Crops specific parameters
Cropland type ~ |
Woody biomass |t C /ha ~ 0.000
Age class fyr) | Unspecified v Value
Perennial biomass carbon accumulation rate (G tonnes C /ha /yr) ~

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

Harvest / Maturity cycle fyr) 0.000 |~
Agroforestry [ tC/ha
Reference soil organic carbon stock (SOCref) ¢ C / ha) 0.000[+
Relative C stock change factors
Land use (FLU) 1.000
Tillage (FMG) 1.000
Inputt (FI) 1.000

Cropland type provides IPCC default types of perennial crop systems. Users can enter a usetr-specific species by
selecting User-defined, see below.

Land use subdivision - Perennial Crops speciic parameters

Cropland type User-defined v/ [olive trees |

Woody biomass can be entered either in fomne of C per hectare or in zonne of dry matter per hectare.

‘Woody biomass 0.000
tdm./hs Unspecified v Value

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

| Woodybiomass |tdm./ha v 0000]  Cfracton ¢C/tdm) tal

The value to be entered as Woody biomass is the total biomass at maturity (i.e. before the final harvest). If a value is
entered in Woody biomass, then no values shall be entered in: .Age class.

Alternatively, instead of entering the value of Woody biomass, users enter values for Age class, and for the parameters
Perennial biomass carbon accummnlation rate and the Harvest/ Maturity ¢ycle following parameters:
» Age class, users first select “User defined”, then enter a single value in the field.

» Perennial biomass carbon accumulation rate, to ensure mass conservation, it is to be calculated as =
Woody biomass (t C ha™?1)
Harvest/Maturity cycle (yrs)’

and its unit is thus t C ha! yr1).

» Harvest/Maturity cycle, the dropdown menu provides IPCC default value, if available, although users can enter
their own value.

Note: if a value is entered for the Age class, then the Soffware grays out the field of Woody biomass, although it calculates
its value, which is shown in grey in the field, as the Perennial biomass carbon accumulation rate multiplied by the Age class.

Agroforestry is to be checked if an annual biomass component is to be added to the estimates. For parameters of
annual biomass component see Aznzual 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 subdivision - common parameters

Land use subdivision name 0 Country/Teritory [!&/ \
ot Type oS Continert Erpe ]
Soil Status Natural v Climate Region v Q

Land use subdivision - Unmanaged Grassland spechic parameters

Vegetation type v Q

Herbaceous biomass § dm. / ha) 0.000 (v

Ratio of below-ground biomass to ab biomass (R) & roct d.m./t shoot d.m)
Carbon fraction of herlbaceous biomass dry matter ¢ C /tdm ) 0470
Woody blomass & dm. / ha) 0.000

Ratio of below-ground woody biomass to above-ground woody biomass (R) & roct dm./t shoot dm )
Carbon fraction of woody biomass dry matter § C /tdm ) 0470
Reference sol organic carbon stock (SOCref) ¢ C / ha) 0.000 v

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

Vegetation type:

Vegetation type

‘Woodland
Savannah 0.500
Shrubland 2.800 3.IIIJ| 11447

The selection of the vegetation type determines the value of the rooz-fo-shoot ratio the Software shows in the relevant fields
(either for annual biomass ot for perennial biomass), although users can overwrite that default value with their own data.

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

Note: As with Unmanaged Forest land, the Reference soil organic carbon stock (SOCRrgr) is not further adjusted through stock-
change factors since no management occurs.
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Managed Grassland

Land use subdivision - common parameters

Lo une bk rme ©  Conremon
Soil Type High Activity Clay Mineral <[~ Continent
Soil Status Natural ~ Climate Region +| v
Land use subdivision - Managed Grassland specific parameters
Vegetation type ~ € Improved grassland [] Abandoned managed land []
Herbaceous biomass  d.m. /ha) 0.000 | v
Ratio of below-ground herb biomass to abs ground herbaceous biomass (R)  root d.m./t shoot d.m.)
Carbon fraction of herbaceous biomass dry matter § C /tdm.) 0470
Woody biomass f d.m. /ha) 0.000
Age class ) | Unspecified ~ Value

‘Woody biomass accumulation rate (G) & d.m. / ha /yr)
Ratio of below-ground woody biomass to above-ground woody biomass (R) f root d.m./t shoot dm.)

Carbon fraction of woody biomass dry matter ¢ C /td.m.) 0470 |

Reference sail organic carbon stock (SOCref) ¢ C / ha) 0.000 | v

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

Management (FMG) 1.000 | v

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 out and any data entry from users 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 users wish to
use such reporting tables; otherwise, leave it unchecked.

Note: Do not check this box if you are using the Soffware to generate a JSON file to upload data into the UNFCCC
ETF reporting tool.

Differently!'s than in Unmanaged Grassiand, in Managed Grassland users can enter data for the parameters Age class and
Woody biomass accumnlation rate instead of tor Woody biomass. While if Woody biomass is entered the Age class and Woody
biomass accummnlation rate fields will remain greyed.

Age class yr) | User-defined value |~ Value [x]

‘Woody biomass accumulation rate (G) & d.m. /ha /yr) Q

» Age class, users first select “User defined”, then enter a single value in the next field;

» Woody biomass accumulation rate, is the average net accumulation!? of carbon during the time period determined
by the Age class value entered. Accordingly, if a value is entered for Age c/ass then the Software grays out the field of
Woody biomass, although it calculates a value, which is shown in grey in the field, as the Woody biomass accummnlation
rate multiplied by the Age class.

Note: Given that unlimited accumulation of biomass is not possible, this parameter is an active parameter only if
the Age-class is entered. Further, if a Woody biomass accumnlation rate is entered then biomass losses shall also be
estimated in the relevant calculation worksheet Biomass change (G&L).

For all other parametes for annual biomass and SOC 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.

18 This corresponds to a Tier 2 IPCC methodological approach
19 Gross increment minus mortality
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Wetlands

IPCC disaggregates Wetlands in four types:

» Peatlands under peat extraction

» Peatlands abandoned (former extraction)
> Flooded land

» Other Wetlands, including Coastal Wetlands

For Costal Wetlands types, users first check Other Wetlands box and then check Coastal Wetlands box, and select
the vegetation type. For Managed Wetlands only users can enter a uset-specific vegetation type:

@ Other Wetlands Coastal Wetlands v

Vegetation type
Mangrove
Tidal marsh

Seagrass meadow

While Peatlands under peat extraction, Peatlands abandoned (former extraction), Flooded land are always managed systems, Other

Wetlands may include unmanaged and managed land.

Soil types can be applied to subdivisions of Wezlands as shown in Tables 6 and 7 below.

Table 6 possible soil types and soil statuses under managed Wetands subdivisions

Soil composition
Mineral | Organic Mixed
Soil Status Soil type
Inland Wetland20 any user-specific | Inland any user-specific Coastal Wetlands
Soil Status
Peatlands under peat extraction NA NA Drained NA
Peatlands abandoned (former extraction) NA NA Drained or Rewetted NA
Flooded land NA o Estracted20.21 NA or Extracted?! NA or Extracted?!
No change in hydrology No change in hydrology | No change in hydrology
Other Wetlands Rewetted NA Rewetted Rewetted NA
Extracted Extracted Extracted
Other Wetlands:
No change in hydrology
Coastal Wetlands NA NA NA NA Rewetted
Extracted
Table 7 possible soil types and soil statuses under unmanaged Wetlands subdivisions
Soil composition
Mineral | Organic Mixed
Soil Status Soil type
Inland Wetland any user-specific | Inland any user-specific Coastal Wetlands
Soil Status
Other Wetlands || No change in hydrology NA No change in hydrology | No change in hydrology NA
Other Wetlands:
Coastal Wetlands NA NA NA NA No change in hydrology

20 For Flooded land any mineral soil type can be applied
21 Where the land is converted to flooded land, SOM may first be removed
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Unmanaged Wetlands

Unmanaged Wetlands can occur under only one of the land subdivision types: Other Wetlands, although so//
composition can be mineral, organic or mixed. Parameters differ according to the soil composition:

v" Mineral composition, for which SOCrefis needed:

Land use subdivision - common parameters

Land use subdivision name ‘ |Q Country/Territory |Wor1d |
Soil Type Inand Wetland Mineral +][v Continent [Worid |
Soil Status Mo change in hydrology “ 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 /t d.m.) ~
Reference soil organic carbon stock (SOCref) ¢ C / ha) 0.000 [~
v" Organic composition, for which SOCrefis not needed:
Land use subdivision - common parameters
Land use subdivision name | ) Country/Teritory | World |
Soil T T Contines 172 |
Soil Status No change in hydrology v Climate Region +|v|Q

Nutrient content Unspecified v

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 /t d.m.) ~

For parametes for biomass see Unzanaged 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.

Type is not to be selected since there is only one Wetlands type in Ummanaged W etlands.

Tier 3, depending on data used, is to be accommodated in the above listed variables.
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Depending on the Wetlands type selected the mask shows a different set of parameters.

Typeis to be selected from the dropdown menu among 4 IPCC types. Type selection determines what type of activities

is reported and thus what relevant parameter

s are provided in the mask.

» Peatlands under extraction where the 2 parameters are mutually exclusive (users have to compile one of the two):

Land use subdivision - common parameters

R — 0 Conturtemany
Soil Type Inland Organic soil A Continent
Soil Status Drained ~ Climate Region <~ D
Nutrient content ~ 0
Land use subdivision - Managed Wetlands specific parameters
Type
(@) Peatlands under extraction
) Peatlands abandoned former extraction)
O Flooded land
(O Other Wetlands
Carbon fraction of air-dry peat by weight & C /'t peat) ~|Q
Carbon fraction of air dry peat by volume t C /m3 peat) M)

v" Carbon fraction of air-dry peat by weight, the dropdown menu provides IPCC default values, if available,

although users can enter their own data.

v" Carbon fraction of air-dry peat by volume, the dropdown menu provides IPCC default values, if available,

although users can enter their own data.

» Peatlands abandoned (former extraction) whete 5 relevant parameters are provided to be compiled only if users

wish to estimate vegetation re-installment after abandonment:

Land use subdivision - common parameters

Land use subdivision name |

Soil Type Inland Organic soil
Soil Status Drained
Nutrient content

Land use subdivision - Managed Wetlands specific parameters
Type

() Peatlands under extraction

(® Peatlands abandoned former extraction)

) Fooded land

(O Other Wetlands

@ Comtnstemon
5 Conten
~ Climate Region +v |
]
Above-ground biomass stock & d.m. / ha) 0.000
Age class fyr) ~| @ Vaue Q
Above-ground biomass accumulation rate t d.m. / ha)
Ratio of below-ground biomass to above-ground biomass (R) & root dm./t shoot d.m.)
Carban fraction of biomass dry matter ¢ C /td.m.) v

The first three: Above-ground biomass stock, Age class and Woody biomass accummlation rate are correlated to each other.
Indeed, users can either enter the Above-gronnd biomass stock or the Age class and Above-ground biomass accumnlation rate.

1f Above-gronnd biomass stock is entered the Age class and Above-gronnd biomass accumnlation rate field s will remain greyed.

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

Age class fyr) | Unspecified ~ Value

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

45.000

Otherwise,

v" Age class, users first select “User defined”, then enter a single value in the next field;
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v" Above-ground biomass accumulation rate, is the average net accumulation?? of carbon during the time period

determined by the Age class value entered. Accordingly, if a value is entered for Age class then the Software grays
out the field of Above-ground biomass stock, although it calculates a value, which is shown in grey in the field, as
the Above-ground biomass accumulation rate multiplied by the Age class.

Above-ground biomass stock  d.m. / ha)
Age class ) | User-defined value|v|  Value 15

Above-ground biomass accumulation rate f d.m. / ha) 3,000

Note: Given that unlimited accumulation of biomass is not possible, this parameter is an active parameter only
if the Age-class valne is entered. Further, if an Above-ground biomass accumulation rate is entered then biomass losses

shall also be estimated in the relevant calculation worksheet Biomass change (G&L).

The final two parameters are the Ratio of below-ground biomass to above-ground biomass, to be entered directly by users,
and the carbon fraction of biomass dry matter, where users may select from the dropdown or enter user-specific

information.

Note: units of land that are Peatlands abandoned are mapped:

a. to Peat extraction remaining Peat extraction or to Land converted to Peat extraction (if the land is still undergoing a

conversion), if the Soz/ status is Drained

b. to Other Wetlands remaining Other Wetlands or to Land converted to Other Wetlands (if the land is still undergoing a

conversion), if the Soz/ status is Rewetted

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

Land use subdivision - common parameters
Land use subdivision name | |Q Country/Territory ‘Wodd |
Soil Type BE) Continent [World |
Soil Status v | Climate Region + v
Land use subdivision - Managed Wetlands specific parameters
Type
(O Peatlands under extraction
() Peatlands abandoned former extraction)
(® Fooded land
(0) Other Wetlands
» Other Wetlands:
Land use subdivision - common parameters
Land use subdivision name Q Country/Teritory  World
Sail Type Inland Wetland Mineral +| v Continent  World
Soil Status Ma change in hydrology ~ Climate Region + v @
Land use subdivision - Managed Wetlands specific parameters
Type
(O Peatlands under extraction
O Peatlands abandoned former extraction)
(O Fooded land
© Other Wetlands
Above-ground biomass stock & d.m. / ha) 0.000
Age class ) ~ | € Value [x]
Above-ground biomass accumulation rate & 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 d.m.) ~
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 (F1) 1.000

22 Gross increment minus mortality
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If Inland Wetland mineral soil is selected, the SOC stock change factors have to be entered. IPCC does not provide
default values for SOC stock change factors in Managed Wetlands, although guidance for land under conversions is

provided in Chapter 5 of the Wetlands Supplenent.

Note: Chapter 5 of the Wetlands Supplement provides retined SOCrer values for Inland Wetland mineral soil as well as
revised values for Carbon-Stock-Change factors dedicated to Inland Wetland mineral soil.

Land uge subdivision - commen parameters

Land use subdivision name 0 Country/Temitory World
Soil Type Coastal Wetlands + |~ [ Woarld
Soil Status Ne change in hydrology ~ Climate Region + v | Q
Land use subdivision - Managed Wetlands specific parameters
Type
() Peatlands under extraction
(7) Peatlands abandoned former extraction)
(O) Flooded land
© Cther Wetlands () Coastal Wetlands
Above-ground biomass stock ft d.m. / ha) 0.000
Age class [yr) w Q Value 0
Above-ground biomass accumulation rate f 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 /td.m ) o

If Coastal Wetlands soil is selected, no values for SOC parameters have to be entered.

Note: Table 4.11 of the Wetlands Supplement provides SOC values for Coastal Wetlands according to the vegetation

type.

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 (Liquations 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 Sertlements:
> Settlements (Treed)

> Settlements (Other)

Settlements (1reed) encompasses the portion covered by trees only?, while Ses/ene
land cover types.

nts (Other) encompasses the other 3

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

2 It does not include other land cover types mixed within trees.
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Settlements (Ttreed)

Land use subdivision - common parameters

Land use subdivision name | ‘Q Country/Territory |Wnr1d ‘
Sail Type High Activity Clay Mineral I Continent [Worid \
Soil Status Mo change in hydrology ~ Climate Region + | @

Land use subdivision - Treed Settlements speciic paramsters

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.)

Active growing period (AGP) () ~
Mumber of crown cover classes or individual woody plant classes 1
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 (Fl) 1,000

Parameters specific for this subdivision are:

» Age class intends to distinguish those treed land where trees are 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
-1.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 br) | Unspecified < | ace(Tab)
PRSPl osclssin | Remark |

Unspecified
SAGP
<AGP

plant classes

Where Unspecified is selected, the Soffware allows an unlimited carbon accumulation in the biomass C pool for the
Gain@>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 period, users can select the IPCC default value -i.e. 20 years- from dropdown or enter their user-
specific value.

» 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 a 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.

Users have three variables: /and 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 until the vegetation achieve its long-term biomass C stock. Thus, where losses are to be estimated the Stock-
Difference method is to be applied between C stock estimates at time 1 and a time 2, where C stock at time 2 is to be
calculated by users -the Software does not implement such calculation of C stock at time 2- as C stock at time 1 plus
C stock gains between time 1 and 2 minus C stock losses between time 1 and 2.

» For Settlements (I'reed) the Tier 1 value for all Relative SOC change factors provided in the Soffware is equal to 1 for
Fru and Fue while for Fr the value of , users can enter any alternative value.

For all other parametes for biomass see Managed W etlands.

Tier 3, depending on data used, is to be accommodated in the above listed vatiables.
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Land use subdivision - common parameters

(<] Country/Temitory [Word |

Land use subdivision - Other Settlements specific parameters

Cultivated

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

Turfgrass

Relative C stock change factors
Land use {FLU) 1.000 [~

Paved

Relative C stock change factors
Land use {FLU) 0.800

Land use subdivision name ‘
Scil Type High Activity Clay Mineral + |
Soil Status No change in hydrology

- Climate Region

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

Continent | World |

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

Carbon fraction of biomass dry matter ¢ C /t d.m.}

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

Proportion of the area that is cultivated (%)

Management (FMG) 1.000 [ Input (Fl) 1.000

Proportion of the area covered by turfgrass (%)

Management (FMG) 1.000 |~ Input (FI) 1.000 |~

Proportion of the area paved (%)

Management (FMG) 0.800 Input (F1y 0.800

Parameters specific for this subdivision are:

» Propottion of the area that is cultivated, Proportion of the area covered by turfgrass, Propottion of the area paved

data entered shall sum up to 100%.

Users can instead apportion 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 ate:
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 Fyc values and Fi equal to 1

v' For Paved, the product of Fru, Fuc and Fi is 0.8 times the corresponding product for the previous land use
and/or management (i.e., 20% of SOC of previous land use and/or management will be lost as a result of

disturbance, removal or relocation of soil).

The current version of the Soffware does not have the 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, Fuc and Fr can be
entered 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.

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

» <«
>

2 E.g. “paved”, “turfgrass”, “cultivated”

25 AFOLU Table 5.5 — Fiy value according to climate regions: Temperate/Boreal Dry = 0.80; Temperate/Boreal Moist = 0.69 Tropical Dry =
0.58; Tropical Moist/Wet = 0.48; Tropical montane = 0.64; Fyig = value according to climate regions: Temperate/Boreal Dry = 1.10;
Temperate/Boreal Moist = 1.15; Tropical Dry = 1.17; Tropical Moist/Wet = 1.22; Tropical montane = 1.16

26 AFOLU Table 6.2 — Fry = 1; Fyg = value according to climate regions: Tcmperate/ Boreal = 1.14; Tropical = 1.17; Tropical montane = 1.16
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Other land

It includes all land without significant C stocks. This means that Other land remaining Other land has no significant C
stock changes and thus the Soffware does not provide any calculation worksheets for category 3.B.6.a.; furthermore,
every conversion to Other land results in the complete loss of C stocks resident in the land according to its previous use
and/or management. Note that for organic soils, such a complete loss can be modelled through Drained soils status
(by selecting in Land Unit Parameter the IPCC defanit method for SOM organic) or more efficiently through a stock-
difference loss of the entire SOC (by selecting in Land Unit Parameter the Stock difference method for SOM organic).

Note: Coastal Wetlands soils under Other land are always extracted (no alternative soi/ status available)
Unmanaged Other land
Managed Other land

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

Land use subdivision - common parameters

Land use subdivision name || (%] Country/Teritory [Ward |
Soil Type Bl Continent [ Word |
Soil Status No change in hydrology - Climate Region )

Land use subdivision - Unmanaged Cther Land specific parameters
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Reporting requirement for C pools at Tier 1 and Tier 2
Table 8 Mandatory C pools as per Tier 1 or Tier 2 of the 2006 IPCC Guidelines

IPCC Inventory Software

Forest land Cropland Grassland Wetlands Settlements Other land
C pool
R C R C R C R C R C C
Aboveground X X X2 X X X - X X X X
Biomass
Belowground X1 X X2 X X X --- X X X X
Dead Wood X X3 X X3 X X3 - X3 X X3 X3
DOM
Litter X X X X4 X X# - X4 X X4 X#
Soil Organic mineral X X X X X X --- - X X X
Matter organic3s X X X X X X X7 | X 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. althongh IPCC provides default values of R (root:to:shoot ratio) and so unsers may estimate changes in belowground biomass at Tier 1 too; 2. limited to

perennial biomass; 3. Given that the 2006 1PCC Guidelines do not provide defaunlt values for Dead Wood users estimate changes in Dead Wood at Tier 2 or 3 only;
4. Limited to conversion from forest land; 5. where organic soils are drained, IPCC defanlt method applies;
methodology to rewetted soils; 7. including due to peat extraction; 8. the Wetlands Supplement extends to those soils in Coastal Wetlands that are a mix of mineral

and organic origin

6. the Wetlands Supplement extends IPCC' defanlt

Note: Failing in reporting C stock changes for those C pools for which 2006 IPCC Guidelines provides a Tier 1
method impairs completeness of reporting and is to be noted as “NE” (Not Estimated) in the reporting tables.
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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).

Users can open it from Administrate main menu, AFOLU sub-menu

@) 1PCC Inventory Software - sandro - [Worksheets]
W) Application Datshase InventoryVear Worksheets Reports  Tools  Export/lmport | Administrate | Window  Help
- SOM Mineral (SD)  SOM =5
3.B.1.a - Forest land Remaining Forest land ~ || Biomass increase (GAL1/4 Country/Territory GA&L3/4) Biomassloss (GAL4/)  Biomass
5351 b- Land Converted to Forest land Worksheet €02 Equivalents
+3.B.1.b.i - Cropland converted to Forest Land Sector- Agricult Delete| e
i~ 3.B.1.bii - Grassland converted to Forest Land Category: Forest clete Inventory..
3.B.1.biiii - Wetlands converted to Forest Land 3B.1a Energy s
3B.1.biv - Setlements converted to Forest Land Shest- Tof 48 AFOLL N o
"-3B.1 b~ Other Land converted to Forest Land Data ‘ " S R
182 aste , Land Representation Manager
E| 3;8.2 Cropland B Region :Gmlmmpl I
i 3 B2a- Cropland Remaining Cropland Guidelines Information Texts Livestock Manager
11 3.82b- 1 and Converted to Croland [
or from the bottom of any worksheets of 3.B categories
Ml Wi
: < st 4Bk (512 om0 o 181 4 oren o1 Borae chrs G GOM I3 0OW30 1)
S g a x 2020
et o . =
:
s |
|

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

27 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 entering 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 [u} X

Regicns } Land representation table | Annusl land representation matrix (Approach 2 8.3) |

leelxurlryam (ha) £,000.000 l
Region 1 1.000 | Approach 1
Region 2 2,000 |Approach 2
Region 3 3,000 Approach 3 X

Total

6000000

Define single region in case you wish to report forthe whole country

users can either enter 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 series of activity data is to
be entered by users in the Tab Land representation table.

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

The area value entered is saved automatically (no need to press Save) and can be changed through a new data entry.
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.

Note: the area value cannot have more than three decimals, given that area values entered in the [and representation table
can only have three decimals.

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

Table: Users can define one or more regions with the following attributes:
v" Region name — to be entered.

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

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

v" Remark — users can enter here notes relevant for the row of data (information is neither transferred to reporting tables nor

can be printed)

Note: the area value cannot have more than three decimals, given that area values entered in the [aud representation table
can only have three decimals.

Tip: to record info entered in the DataBase (DB) press the button Save. Once saved the information cannot be
changed anymore. Where an error is identified in information entered, the Region (and its data) is to be deleted. To
do so click the red x on the right hand of the table- and enter again 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 [m] x
Regions  Land representation table | Annual and representation marix (Approach 283 |

——; B[ Pe—— T | O — P (r00e)

Land use categary g Remark

Forest Land
Cropland

Remark

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

Transition Period
()

Year of

. conversion
(years)

1 Cropland Annual Crops | soybeanintensive =
2 (1ll 2009) Cropland Annual Crops | saybeanintensive NA NA 100 ¢ =
=

v v %)

The Land representation table requires users to enter a consistent land representation. Where a consistent land
representation is a time seties of annual area estimates of units of land, as disaggregated according to stratification,
that:

v’ teports the total area of the territory constant across the entire time series

v’ classifies land using a consistent methodology across the entire time-seties (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 Land converted fo 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 to T, composed by a number of years equal to
T-A) plus for a number of years, prior to year A, equivalent to the transition period (D) applied to conversions of land
use and/or management i.e. A-D; which means that the complete time series of data needed for the land representation
is equal to T-D. For example, A is the year 2005, T is the year 2024 and D is a 20-year period, then the time seties of
activity data needed is from the year A-D (2005-20=1985) to T (2024), which means T-D=2024-1985=39 years.

Activity data time series: from A-D to T

D = 20 years Inventory time series: A to T
Year A-D Yez!'r 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 information on the 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
entered for the units of land belonging to the category/sub-category).

Region can be any level of stratification of the territory users wish 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 land that has the same soil type and climate region while subject to different land nse and/ or
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*. For each Region the Soffware requires an
independent® and consistent Land Representation.

Region area — background color meaning:

=  Green — sum of areas across land use subcategories equals region’s total area.

28 A unit of land is an area homogenous per climatic and pedologic characteristic as well as per cutrent and past use/management.
2 No land transfer allowed among different Regions
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. — 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 colot, shows the area difference between Region’s total area and area entered
in the Land representation table for that Region. Negative value means that the area entered in the [and representation table
is larger than the area entered for the Region in the Regions 7ab; a positive value vice versa indicates that the area entered
in the Land representation table is smaller than the area entered for the Region in the Regions ab. 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 users can
enter 4 levels of information for each unit of land:

» 1 level, where to select the cutrent land use category of the unit of land
2nd Jevel, where to select the current land use subcategory of the unit of land

3t level, where to select the current land use subdivision of the unit of land

Y V V

4 level, where to enter 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.

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

NOTE: Units of land SHALL be entered 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

Regions  Land representation table | Annusl land representation marix (Approsch 2.3 |

Region | Region il ~ Region area (ha) 1,000,000 (ha) |0K Approach 3 1999

a
Land use category ( Remark

- Forest Land 0
Cropland 1,000
Grassland 0
Vetlands 0
Settlements 0
- JJii] Other Land 0

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

Clicking on the element ) , on the right-hand side of the TAB, the lower level of the relevant category opens. So, to
enter a unit of land click on the * of its 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 and/or management in the first inventory year; it could

instead be the land use and/or management in the time petiod A-D to A if any use and/or management change
occurred in that time period [section on 5% level].
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2nd Jevel

IPCC Inventory Software

Contains 12 land use subcategories, a pair for each IPCC land use category. While for Land-Cover-based categories
-L.e. Forest land, Grassland, Wetlands and Other land- the variable determining the split in the pairs is the presence of
human activity -i.e., Managed vs Unmanaged land- for those categories that are purely Land-Use-based the variable
determining the split in the pairs is on the presence of woody biomass -i.e. for Cropland, annual vs perennial crops;

Settlements, treed vs other-:

Land Representation Manager

Regions Land representation table | Annual Isnd repres entation matrix (Approsch 2 &) |

R R en

1,000.000  Dv tha) [oK

3

Land use subcategory

Remark

Remark

Remark

Grassland

Remark

Land use subcategory

Remark

Unmanaged Grassland

Land use category

Remark

Land use subcategory

Remark

Unmanaged Wetlands

Remark

Land use subcategory

Remark

Land use category

Other Land

Remark

Land use subcategory

Remark

Unmanaged Other Land |

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

In Remark, users can enter 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 enter a unit of land click on the ™ of its

current use.
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3td Jevel

Contains all land use subdivisions entered by users in the Land Use Manager (LUM) for the relevant subcategory:

remark upd

Gurrent Land use subdivision

In Remark, users can enter notes relevant for the entire subdivision (information is neither transferred to reporting tables nor
can be printed)

Clicking on i+ the lower level of table opens where information on previous use and/or management of the unit of
land as well as its area is to be entered. So, to enter a unit of land click on the * ofits current type.

Tip: placing mouse pointer over any subdivision shows tooltip with information on that subdivision as entered in the
Land Use Manager.
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4t Jevel

Allows entering Units of land, according to the Approach for the Land Representation selected for the Region. The
set of guidance to enter information on units of land is subdivided in 2 subsets:

v Data input guidance to create a new unit of land. Note that some steps do not apply to all Approaches, as indicated
v' Data input guidance to add/modify information of a unit of land

Note: although all possible combinations of subdivisions® are available in dropdown menu of relevant land use
subcategories, users need to add information (areas) for those actually occurring only.

30 as entered by users in the Land Use Manager
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Data input guidance to create a new unit of land

For each unit of land, when first entered in the representation, the following step-by-step procedure applies:
first step selecting, from dropdown menu, previous land use subcategory. I# does not apply to Approach 1
second step selecting, from dropdown menu, previous land use subdivision. 17 does not apply to Approach 1
third step adding user-defined land unit code3!

fourth step adding Transition period. I7 does not apply to Approach 1

fifth step adding Year of conversion. 17 does not apply to Approach 1

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

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

YV V VYV VY

A\

eighth step adding any notes in Rewark field

A\

ninth step save unit of land by clicking button Save

31 Users can insert an alphanumerical code to track, and so recognize, the unit of land across the entire inventory time seties.
el bl
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First step, select, from the dropdown menu, the land use subcategory the unit of land had in the previous inventory
year:

Remark

Current Land

Land unit code Land unit code Previous Land use Previous Land use “Year of
(Automatic) (User defined) subcategary subdivision 5 conversion

Cropland Annual Crops
Cropland Perennial Crops
Managed Grassland
Unmanaged Grassland
Managed Vietlands

W‘

| (Treed) ]

Setilements (Other)

Other Land Managed Other Land

Unmanaged Other Land

L

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 and/or management conversions.
Nevertheless, units of land are entered in the Soffware from the first inventory year onwards only. Consequently, given
the first year of an inventory time series A, where users are adding a unit of land:

» When Approach 2 is applied: the information to be entered as previous subcategory 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 users are required to enter 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 and/or management chanages
in the period from year A-D to year A, and consequently multiple changes need to be entered for the same unit of
land. In such a case, moving from the year A-D onwards, users shall select as current land use category/subcategory
and subdivision the category/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 and/or management
changes 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 users are required to enter
the length of the Transition period D [Fourt step] as well as the year of conversion [Fif#h 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 convetsion -annual cropland to managed grassland- in the year A-(D/4); no
conversion in inventory year A and in any following inventory years occurred.

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

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

v data input of land use and/or management changes occurring before the first inventory year shall also be made
be made from the first yearof that period -i.e. year A-D- onwards, data input in the inventory year A in the land
representation manager follows the following steps:

1. first, enter the conversion from wanased forest land to annnal cropland occurred in the year A-(D/2), where
annual cropland is the current land use subcategory and managed forest land is the previous land use subcategory:
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Land Representation Manager [u} X

Regions  Land representation table | Annual and representation matrix (Approach 2 & 3) |

Region Region area fha) 1000000 ta) [0 Poproach 3 1980

Remark

Remark

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

ACL-T1-2¢-MFL-FC1-PL-P-

2. second, enter the conversion from auinal cropland to manased srassland occurred in the year A-(D/4), where
managed grassland is the current land use subcategory and annual cropland is the previous land nse subcategory. This is

done by using the functionality for “further conversion” “I91”” 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

s »
representation’’]
New Land Unit Conversion X
Current conversion status
From |Managed Forest Land / FL Custom 1 |
To |Cropland Annual Crops / Tes 1 |

Transtion Period (D) (20 | Year of conversion

New conversion to

Land use subcategory | Managed Grassiznd ~|

e [TestGL ~|

Transiion Period (D) [ =«

Year of conversion 1985 ~

Remark I |
Canes!

Thus, in the first inventory year A the unit of land is shown in the land representation manager as:
=l Gressians T 1,000] ]

Remark

subdivision

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.

NOTE: data entry for conversions of a unit of land is to be done from the first year of the inventory time series
forward; trying to enter data in the reverse order -i.e. from the latest inventory year backward- does not work.

In case of Approach 1 for land representation, this first step does not apply since land use and/or 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 (1890) Remark

Remark

Current Land u:

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

Current Land use si

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 and/or 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 [UOLJ-

v soil type in previous and current land subdivision shall be the same [Land Use Manager]

<

climate region in previous and current land subdivision shall be the same [I_and Use Manager]

v for Forest land only, ecological zone in previous and current land subdivision shall be the same /I_and Use Manager]
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Third step, enter the user-defined land unit code, while the Software compiles the automatic land unit code /section
on “Auntomatic unit of land codes”].

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

Transition Period
©)

Year of
conversion

(years)
k3 | axample 1 Cropland Annual Crops |~ [Tes 1 ~[20 1830 @ = x

Although this is not a mandatory information to enter, it is recommended to do so in order to facilitate users in data
entry 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.
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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):

Land unit code Land unit code Previous Land use Previous Land use | TransitonPeod | veqr of e
(Automatic) (User defined) subcategory subdivision (years) conversion
PCL-AP-UD-10 3 Cropland Perennial Crops | agroforestry - pepper NA NA 400 ¢y = x
PCL-AP-UD-15<-ACL-SICO | 2 Cropland Annual Crops | soybeanintensive 2 2010 100 6> = x
PCL-AP-UD-TB<ACL-SIC_ | 0 ol et ol s s ) 2000 Wes 2[o] |x

Coding elements according to land use categories are shown hereafter:
Forest land
[M,U]FL-NAMEabbr-[PL,NF|-FTabbr-LUID
[M,U] = either Managed or Unmanaged
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
[PL,NF] = cither Plantation or Natural forest
FTabbr = Forest type name abbreviation (automatically generated from Forest type name)
LUID = unit of land database ID
Example:
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 — cither crop type abbreviation (for perennial) or RE in case of rice ecosystem (for annual)
LUID = unit of land database 1D
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
Example:
MGL-TG-ST-IMP-67 = Managed GL - Test grassland — Steppe — improved - 67 DB 1D
Wetlands
[M,UJWL-NAMEabbr-[P,F,O]-LUID
[M,U] = either Managed or Unmanaged
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
[P,F,O] = cither Peatlands (P) or Flooded land (F) or Other land (O)
LUID = unit of land database ID
Example:
MWL-P2-P-82 = Managed WL - Peatlands 2 — Peatlands - 82 DB ID
Settlements
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[T,O]SL-NAMEabbr-LUID
[T,O] — either Treed or Other
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
LUID = land unit database 1D
Example:
TSL-S1-59 = Treed SL - Settlements 1 - 59 DB 1D
Other land
[M,U]JOL-NAMEabbr-LUID
[M,U] = either Managed or Unmanaged
NAMEabbr = Subdivision name abbreviation (automatically generated from Subdivision name)
LUID = unit of land database 1D
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 x™ 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, enter the Transition period, in years. By default the value of 20-year is used by the Software:

Land unit code Land unit code Previous Land use Previous Landuse | TransionPerlod g or
(Automatic) (User defined) subcalegory subdivision conversion

] example 1 Cropland Annual Crops  ~ | Tes 1

The Transition period (D) is the time period according to which the Soffware tracks the previous land use
subcategoty/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 and/or management
changes are neither identified nor tracked.
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Fifth step, select the Year of conversion from a dropdown menu populated by the Soffware with all years of the time
period Y-D:

Land unit code Land unit code Previous Land use Previous Land use | T1ansilion Period Vear of ‘,"“"g;‘an

(ha)

(Automatic) (User defined) subcategory subdivision ik conversion

cxample 1 Cropland Annual Crops |~ | Tes 1 v|20 1930 1,000 -3 | = [x]

The Year of conversion precompiled by the Sofiwzare is the current inventory year Y.

In case of Approach 1 for land representation, this fifth step does not apply since land use and/or management
changes are neither identified nor tracked.
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Land unit code Land unit code Previous Land use 5 Year of
(Automatic) (User defined) subcategory 10l conversion

] example 1 Cropland Annual Crops  ~ | Tes 1

Note: the area value cannot have more than three decimals.

Once the area is entered, users select to which time period of the inventory time series the area value entered applies.

To do so, users open a dialog window by clicking on element next to the Area column, and then select the desired
option:

Area update mode *

() Cumert inventory year only

(®) Cumert inventory year and all subsequent inventory years
(O Cument inventary year and all previous inventory years
) Allinventory years

The Dialog Window contains 4 options. By default the option Current inventory year and all subsequent inventory
years applies, which means that if this is the option users wish 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 entered. For example data entry for a unit of land in the year
1990 for an Approach 1 Land representation requires to enter the area that that same unit had in 1970:

Land unit code Remark

(User defined)

MFL-O0-PL-TG-5 example 2 1,000 (&> 500 =4 k3

| —
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 entered
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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, users open a dialog window by clicking on element g symbol under letterl (Pools):

Land Unit Parameters .

C pools / Methods

Biomass change Gain & Loss b
DOM - Deadwood Gain & Loss W
DOM - Litter Gain & Loss ~
S0M - Mineral Default bl

Stock difference

I Save I Cancel

The Dialog Window 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?2, 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 users
wish to apply, no action will be needed.

32To 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, enter any information on the unit of land users wish to recall or just to show to future users:

Transmlon Period Year of Area

Land unit code Land unit code Previous Land use Previous Land use ) (1980

(Automatic) (User defined) subcategory subdivision . conversion

example 4 Managed Grassland TE(GL ~ |20 1990 1.000 ¢-3f} abandoned land EZ E

In Remark, users can enter notes relevant for the entire subdivision (information is neither transferred to reporting tables nor

can be printed)
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Ninth step, save the information entered 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.

Transition Period
(D)
(years)

Previous Land use
subdivision

Year of
conversion

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

MFL-FC1-PL-P-6<-MGL-T

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 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 entered 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 entered 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 conversion to a unit of land that is still undergoing a conversion. This applies to Approach 3
only

As noted: information entered in the following fields:

v user-defined land unit code

v’ area

v' remark

can be changed at any time. However, note that a new information entered in the field user-defined land unit code
or in the field remark in any of the inventory years is automatically propagated by the Soffware to the entire time series,
while for the area users shall select the time period within the inventory time series to which the new value applies;
where no selection is made by default the option Current 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 element * at the right-hand side-, then all information on the unit of land is to be entered again.

63| Page



Guide to Land Representation IPCC Inventory Software

Button “M” is to be clicked in case users wish 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 period 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-PIL.-P-25 has completed its conversion to Managed Forest land — Pine
plantation. Accordingly, the Software has changed the associated Transition period and Year of conversion as NO.

Current Land u: Remark

Land unit code Land unit code Previous Land use Previous Land use Y""""[?,.’]' — e

(Automatic) (User defined) subcategory subdivision . onversion (1991) Remark
(years) (ha)

MFL-PP-PL-P-24<-MGL-P-P_

[CRCHC]

LILIE]

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

Merge Land Unit *
Source Land Unit
Land use subdivison |Pine plantation |
Land unit |MFLPR-PLE-2S |
st
Target Land Lint
Land use subcategory Managed Forest Land
Land use subdivison Pine plartation =
Land unit [ v
#rea Fal [ J-woma

Merge Cancel

Then, users select the unit of land to which the unit of land is to be merged (in this example, unit of land MFI_.-PP-PI -
P-23)

Merge Land Unit b
Source Land Unit
Land use subestegory |Managed Forest Land |
Land use subdivision [Pine plartation |
Land unt [mFLPP-PLP-25 |
e hal 10 ]
Target Land Unit
Land use subcategary Managed Forest Land
Land use subdivision Pine plantation i
Land uni MFL-PP-PLF-23 v
Avea hal 100 | +10 al

Cancel

Once merged, the unit of land MFI_-PP-PI -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.

MFL-PP-PL-P-23 Managed Forest Land Pine plantation

N .

NA 110 6> 7 |x
MFL-PP-PL-P-24<-MGL-P-P... Managed Grassland Pasture 20 10 ¢ ] x
~ ~ “ v,

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

Transition period Area

Land unit code Land unit code Previous Land use Previous Land use

Year of

(Automatic) (User defined) subcategory subdivision oy conversion ‘3'?30’ Remark
MFL-PP-PL-P-23 Managed Forest Land Pine plantation NA NA 100 ¢ 7| x
MFL-PP-PL-P-24<-MGL-P-P_ Managed Grassiand Pasture 2 1950 s = |x

| MFL-PP-PL-P-25¢<-MGL-P-P_ Managed Grassland Pasture 0 1961 10 ¢ | x
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In any case, merging is just an option; users 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
subcategory/subdivision can still be examined after expanding the next level (conversion history), and it is shown in
grey, as in the example below:

B MFL-TGN-NF-TG-89 | |Managed Forest.. |Tectunagrand\s NF |NO |N0 | 15000| ‘ |x|

Transition period [T]
(years)

Settlements (Treed) Settlement 1 (T) 20 191

Previous Land use subcategory Previous Land use subdivision

Year of conversion ¥ Remark

65| Page



Guide to Land Representation IPCC Inventory Software

Button “C” is to be clicked in case users wish to enter 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

(Automatic) (User defined) subcategory subdivision

Transition Period
D)

Area
| comversion | @O | Remare
PCL-AP-UD-10
PCL-AP-UD-15<-ACL-SI-CO
PCL-AP-UD-18<-ACL-SI-C..

NOTE: data entry for conversions of a unit of land is to be done from the first year of the inventory time seties
forward; trying to enter data in the reverse order -i.e. from the latest inventory year backward- does not work.

By pressing the button C a new dialog window opens:

New Land Unit Conversion x
Cument converson status
From Cropland Annual Crops / soybean rtensive
T [Croptand Perenvaal Grops / agroforestry - pepper
TorstonPeiod ©) [0 | Yewolcowemon (210 |

The dialog window 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:
v' Previous land subdivision,
v' Current land use subdivision
v" Transition Period
v" Year of conversion
» The lower section with information, on the New conversion fo of the unit of land, to be entered by users:
v" New Land subcategory,
v New Land subdivision,
v" Transition Period
v" Year of conversion33
v" Remark (if any)

After pressing Save, the unit of land is automatically relocated under the subdivision entered 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:

Area [ ]
(2020) Remark [P |C|M

[
Land unit code Land unit code Previous Land use Previous Landuse | 1ransition Period ‘ Year of

(Automatic) (User defined) subcategory subdivision ‘y‘eafs( conversion

Transition Period (D) Year of conversion Remark

(years)

Previous Land use subcategory Previous Land use subdivision

Cropiand Annual Crops soybean intensive

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

3 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 level

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).

[ S=tiements

Remark

‘Current Land

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

Transition Period (D)

Previous Land use subdivision ey

Managed Farest Land Tectona grandis Planted Forest

Cropland Annual Crops maize organic drained

1R R

WManaged Grassland praite organic rewetted inland

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.
transition period applied is of 20 years. Then,

1971-2022- because of the

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

-_i Cropland | 1m|1|

Land use subcategary Remark

Current Land use subdivision Remark

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

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

the year 1990

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

(o I Forest Lons T 7,000

Remark

Current Land use subdivision

Tectona grandis Planted Forest

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

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

Period (D)

Previous Land use subcategary T Year of conversion
(years

praire organic rewetied inland

Managed Grassland

Remark

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

the year 1990
in 2002, the unit of land transition from M1/ Tectona grandis Planted Forest to TS/ urban

-_i Seftlements [ 1.000|

Area

Land use subeategory (2002) Remark

Current Land use subdivision Remark

Cropland Annual Crops maize organic drained

|20 [ 1975

Managed 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
tor the Year of Conversion®- and colored in blue. History layer shows all the previous conversions:

[ I S=tiemens

Remark

Remark

Land unit code
(User defined)

Previous Land use subcategory

Managed Forest Land Teclona grandis Planted Forest
Cropland Annual Crops maize organic drained
WManaged Grassland praire organic rewetied inland

= =R

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

Note: Data entered are recorded 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 entered before saving. In case of
a data entry saved that is to be corrected, the only way to achieve it is to delete the wrong data entry (by clicking the
red X on the extreme right end of the row) and to re-enter the correct one.

34 Note that for a unit of land that did not intervene any conversion actross 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 cortespond to the IPCC categotization in land remaining under one use/ management
and Jand under conversion from one use andy/ or 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 Jand under conversion categories, such categories include also
land that have undergone a change in use and/or management in years before the initial year of the land-use conversion
matrix.

For instance,

Land Representation Manager a X

Regions | Land representation table  Annualland representation matx (Approach28.3) |
Region [GFOleamgle  v| Region area (ha) Approach 2
nital|  ForestLang Cropiand Grassiang Wetlands Seffements | Omerlang |

anaged [ [ Cropiand | Croplana o | D53 [ 1gnageq | Unmanage | Seffeme [ Seffeme Managed Unmanaqe N Pr—
o ForestLang| Annual | Perennial googeng| 4 lwetiands O N e =S (ha) (ha)
cro S Grassiand e Ve e W Land
40.000

Forest Land Managed Forest

Unmanaged

Forest Land

Cropland Cropland
Annual Crops

Serennial Crops

Grassland

’,
’,

’,

’,

’,

’7 v

’— Wetlands
’_

’_

’_

’_

’_

m

Seftlements

Other Land Managed Other
Land

Unmanaged
Other Land

Initial Area (ha)

Land Representation Manager a x

Regions | Land representation table  Annual land representation matrix (Approach 2 &) |
Region | GFOI example ~ | Region area (ha) Approach 2
Initial ForestLand Cropland Grassland Wetlands Seftlements Other Land

: Unmanaged | CIO9NG [ CIOBIANG "1y oq |UNMANSOE | y1anag g [UNMaNage | Sefieme | Seffiome | Managed Unmanaae meﬁ .
Final Foreatiaed| Annual | Perennial | GERA8ES T Other | d Other ] o
. Crops Crops = Gras \and “ "'wllamj \Trwd\ mm.—n Land Land - !

Forest Land hlanaaeu Forest

Cropland p
Annual crr:'

Cropland

Grassland

Setflements

(Other)

Other Land Managed Other
Land

unmanagea
er Land

Initial Area (ha)

r
r

r

r

|_

|— \

r Wetlands
r

r

|_

|_

r

—

in the year 2015, 80 ha are reported as converted -from the initial year to 2015- from managed grassland to managed
forest land. In the year 2015, those 80 hectares are reported, in the national GHG inventory, under Grassiand converted
to Forest land. However, in the same year additional land is reported under Grassiand converted to Forest land -i.e. in any
inventory year Y, any category with conversion lands (Land converted to Land use X) sums up all lands converted in the
petiod Y to Y-(D-1)% to that category (X)-, for instance the 40 ha reported in the land-use conversion matrix of the
year 2010.

35 Where D is the Transition Period entered by users in the Land Representation Manager for the relevant /and conversion category
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Area Data Transfer to Calculation Worksheets

The compilation of data in the Land Representation Manager allows the Soffware to populate area data in the relevant
calculation worksheets in each of the relevant inventory categories of the AFOLU sector. This also means that area
data cannot directly be entered in those calculation worksheets.

The transfer of area data to the relevant worksheets is ruled by the:

» Characterization of the land type, as entered in the Land Use Manager

» Land Representation Approach, as selected in the Land Representation Manager

» Method to calculate C stock changes in each C pool, as selected in the Land Representation Manager

Tables in the section calculation Worksheets for C stock changes in, and CO,-C fluxes from/to, C pools below
show how for each C pool in each land use category the Software maps Area Data entered in the Land Representation
Manager to the relevant calculation worksheets.

Tables in the section calculation Worksheets for CH4 and N,O emissions from land below show how the Soffware
maps Area Data entered in the Land Representation Manager to the relevant calculation worksheets for N>O and CH4
emissions estimates.
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Calculation Worksheets for C stock changes in, and CO2-C fluxes from/to, C pools

The calculation worksheet to which the Soffware maps units of land, as well as the time period over which a unit of land
is mapped to a specific calculation worksheet, depends on:

» Approach for land representation:

v

Approach 1, the transition period (D) is fixed to 20 years;

No conversions are reported, thus units of land are all populated for the entire’ inventory time series (regardless
of its length) in the Land Remaining categories only, -i.e. 3.B.1.a, 3.B.2.a, 3.B.3.a, 3.B.4.a, 3.B.5.a, 3.B.6.a-.

Approaches 2 and 3, users assign the transition period (D) to each unit of land where a use and/or management
change occurred (i.e. the current subdivision is different from the previous subdivision). By default the Soffware
assigns a 20-year value, and accordingly each unit of land is reported in the relevant calculation worksheets for
the entire transition period in a conversion status:

- cither within the relevant Land Conversion category, in case of a land use change (once the conversion
period is ended the unit of land is mapped to the relevant Land Remaining category)
- or within the Land Remaining categories -in case of a management change within the same land use-.

Although, in case of Land Representation Approach 3 only, in case of a subsequent conversion the unit of land
is transferred to the new land category/subcategory/subdivision even if the transition period has not achieved
its end.

» The method (see Table 9) selected -in the Land Representation Table- for each C pool to estimate associated C
stock changes or CO»-C fluxes:

v

v

SOM mineral soils - IPCC Default method: formulation A of IPCC Equation 2.25 is applied to units of land
reported under Approach 1 for Land Representation, accordingly those units of land are populated in the
calculation worksheet “SOM mineral - Eq. 2.25 Formulation A” (each unit in the category relevant to its
subdivision) for the entire’” inventory time series regardless of its length;

SOM mineral soils - IPCC Default method: formulation B of IPCC Equation 2.25 is applied to units of land
reported under Approaches 2 or 3 for Land Representation, accordingly those units of land are populated in
the relevant calculation worksheet “SOM mineral - Eq. 2.25 Formulation B” (each unit in the category relevant
to its subdivision and conversion status) for the length of the transition period only, or in case of Approach 3
for a shorter period if a new conversion occurs before the transition period is completed;

Biomass/DOM — Gain and Loss method: the units of land are mapped to the relevant calculation worksheets?
for the entire inventory time series regardless of its length;

SOM/Biomass/DOM - Stock-Difference method: the units of land are mapped to the relevant calculation
worksheets® for the entire inventory time series regardless of its length;

» The process (see Table 3) for each C pool causing C stock changes/CO»-C fluxes:

v

SOM organic/SOM mixed soils: where the soil status is “Drained” or “Rewetted” the units of land are reported
in the relevant calculation worksheet “SOM Organic Drained” or “SOM Organic Rewetted” for the entire®
inventory time series regardless of its length, unless a conversion to the new activity occur* (in such a case the
unit of land is transferred to the calculation worksheet corresponding to the new activity);

SOM mineral/organic/mixed soils, status is Extracted the units of land are reported in the relevant calculation
worksheet SOM (§D - Approach 1) -for the entire period for which an area is associated to the unit of land,
although users SHALL calculate C stock losses in the year of the first occurrence only- and SOM (§D - _Approaches
2¢%3), although the Soffware keep mapping the unit of land in the relevant calculation worksheet in the year of

36 From the first appearance of the unit of land in the inventory

37 From the first appearance of the unit of land in the inventory

38 For each C pool a pair of calculation worksheets is provided to report with stock-difference, one worksheet applies to units of land reported
with Approach 1 for LLand Representation and the other one to units of land reported with Approaches 2 or 3

3 For each C pool a pair of calculation worksheets is provided to report with stock-difference, one worksheet applies to units of land reported
with Approach 1 for L.and Representation and the other one to units of land reported with Approaches 2 or 3

4 From the onset of the activity onward

41 e.g. a drained land subsequently rewetted
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conversion only (given that thereafter the SOC of extracted soils is 0 and so no emissions/removals will
thereafter occur from SOM).

» The combination of process (see Table 3) and method selected. Where the method selected is the IPCC Default
and the C pool is

v" Biomass; in case of conversion, any conversions, that causes an abrupt loss of biomass, the unit of land is
mapped to the calculation worksheet “Biomass change (Abrupt)” in the year of conversion only.

v DOM,; limited to land of Peatland under extraction, the unit of land is mapped to the calculation worksheet “DOM

(G&L — Abrupt)” in the year of site-clearing only -i.e. the year of the inventory time series in which the unit of
land is first reported-.
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Table 9 IPCC Default methods to estimate C stock changes/CO2-C fluxes in C pools

C Pool IPCC default methodology

Above-Ground

Biomass Equation 2.4 - Gain and Loss
Below-Ground

Dead Wood
Dead Organic Matter Equation 2.4 - Gain and Loss
Litter
No change in hydrology
Drained Equation 2.25
Mineral soils
Rewetted
Extracted Equation 4.6
Soil Organic Matter
No change in hydrology NA
Organic soils/ Drained Equation 2.26 / Equation 2.3
Mixed soils Rewetted Equations 3.4/3.5
Extracted Equation 4.6
Table 10 Processes causing CSCs in, and CO,-C fluxes from/to, C pools
C pools
Biomass Dead Organic Matter Soil Organic Matter
Process (DOM) (SOM)
above | below*? Dead . Mineral | Organic¥#
ground Wood Ly soils
Biomass growth*
) . X X
gross growth minus the losses due to natural mortality
Cinputs | DOM inputs® X
SOM CO:-C net influx4® X
SOC net input/output X
Harvest/Fuelwood collection X X
C Biomass losses
Disturbances*’ X X
outputs
DOM outputs*® X
SOM CO:-C net outflux#® ‘ X

X indicates that the 2006 IPCC Guidelines and its Wetlands Supplement provides guidance to estimate C stock changes or CO»-C fluxes from the
relevant C pool impacted by the relevant process

Tables 11-19 below illustrate the mapping of AD (i.e. areas of land) sourced from the Land Representation Manager
to the applicable calculation worksheets, depending on the C pool, its characteristics (e.g. soil status), the method
applied to calculate C stock changes and CO»-C fluxes and the land representation approach.

Each table is composed by 2 parts for each land use category present in the table:

42 At Tier 1 inventoty compilers may exclude belowground biomass gains/losses

4 this includes mixed -i.e. mineral and organic- soils in Coastal W etlands

4 this is the gross growth minus the losses due to natural mortality. In other words the net increment
4 caused by harvest and other disturbances in biomass pool

46 Due to rewetting

47 fires, pests, landslides, floodings, etc.

48 due to decay, fuelwood collection, fires

49 due to drainage
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» Part 1 “units of land not converted to and with no management change”, with mapping for every unit of land that has not
changed its category/subcategory/subdivision in the last D yeats, where D is the length, in years, of the transition
period.

Note: for Approach 1 Land Representation all units of land in the NGHGI are reported for the entire time series
as units of land not converted to and with no management change.

» Part 2 “Units of land converted to, or with only a management change”, with mapping for every unit of land that has changed
its category/subcategory/subdivision in the last D years, where D is the length, in years, of the transition period,
although some of the C stock losses are estimated in the year of category/subcategory/subdivision change only;

A X indicates that the unit of land with the relevant combination of C pool, Method®, Approach and current and
historical land category/subcategory/subdivision is mapped to the calculation worksheet in the table’s column.

Tables 11 — 12 map units of land to the calculation worksheets for the Biomass C pools;

Table 13 maps units of land to the calculation worksheets for the DOM C pools;

Tables 14 - 15 map units of land to the calculation worksheets for the SOM mineral soil C pool

Tables 16 - 17 map units of land to the calculation worksheets for the SOM organic and mixed soils C pool
Tables 18 - 19 map units of land to the calculation worksheets for the SOM organic and mixed soils C pool

This means that the corresponding activity data -i.e. area- will only appear in the relevant calculation worksheet if all
relevant criteria exist (e.g. soil type/soil status/C pool/Method/Approach). Activity data are all sourced from the
Land Representation Manager , with the exception of the calculation worksheets to implement the Stock-Difference
method with Approach 1 Land Representation (given that the area of the unit of land is not needed there to perform
the calculation of the net C stock change).

50 method applied to calculate C stock changes and CO»-C fluxes
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Table 11 Mapping units of land to calculation TABs for Biomass C pools in Forest Land, Cropland, Grassland

IPCC Inventory Software

Land Representation Manager

Calculation TABs - BIOMASS C POOLS

. Bi .
- - Biomass Gains Biomass Loss Biomass Loss Biomass Loss | Biomass Change Biomass Change 10mass Biomass
Method5! Approach2 SD - Approach
(G&L 1/4) (G&L.2/4) (G&L. 3/4) (G&L 4/4) (G&L) (Abrupt)®3 1 SD - Approaches 2&3
Units of land not converted to and with no management change [Forest land remaining Forest land]
1
IPCC Default X X X X
2013
1 X
Stock-Difference
20r3 X
Units of land converted to [LLand converted to Forest land], or with only a management change [Forest land remaining Forest land]
IPCC Default 2013 X X X X X
Stock-Difference 2013 X
Units of land not converted to and with no management change [Cropland remaining Cropland]
1
IPCC Default X54
2o0r3
1 X
Stock-Difference
2013 X
Units of land converted to [Land converted to Cropland], ot with only a management change [Cropland remaining Cropland]
IPCC Default 2013 X55 X
Stock-Difference 2013 X
Units of land not converted to and with no management change [Grassland remaining Grassland]
1
IPCC Default X
20r3
1 X
Stock-Difference
2013 X
Units of land converted to [Land converted to Grassland], or with only a management change [Grassland remaining Grassland]
IPCC Default 2013 X X
Stock-Difference 2013 X

51 Methodological approach applied to estimate annual net C stock change in SOM C pool
52 Approach applied to Land Representation
53 In the year of conversion only
54 Limited to Perennial crops

% Including annual crops, although in the year of conversion only
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Table 12 Mapping units of land to calculation TABs for Biomass C pools in Wetlands, Settlements, Other land

IPCC Inventory Software

Land Representation Manager

Calculation TABs - BIOMASS C POOLS

) ; Biomass Change Biomass Change Biomass Biomass
S 56 e
Method Approach (G&L) (Abrupt)58 (SD - Approach 1) (SD - Approaches 2&3)
Units of land not converted to and with no management change [Wetlands remaining Wetlands]5°
1
IPCC Default X
2013
1 X
Stock-Difference
2013 X
Units of land converted to [Land converted to Wetlands], or with only a management change [Wetlands remaining Wetlands]
IPCC Default 2013 X60 X
Stock-Difference 2013 X
Units of land not converted to and with no management change [Settlements remaining Settlements]
1
IPCC Default Xo1
2o0r3
1 X
Stock-Difference
2013 X
Units of land converted to [Land converted to Settlements], or with only a management change [Settlements remaining Settlements]
IPCC Default 2013 X X
Stock-Difference 2013 X
Other land remaining Other land
1
IPCC Default
2013
1
Stock-Difference
2013
Units of land converted to Other Land
IPCC Default 2013 X
Stock-Difference 2013 Xe62

56 Methodological approach applied to estimate annual net C stock change in SOM C pool
57 Approach applied to Land Representation
58 In the year of conversion only

59 Limited to Other Wetlands
60 Limited to Other Wetlands

01 Treed Settlements only

92 Even if the Stock-Difference is selected, the units of land will be mapped in the “Biomass Change (Abrupt)” calculation worksheet; and the Stock after conversion is to be set to zero (0).
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Table 13 Mapping units of land to calculation TABs for DOM C pools in all land categories

Land Representation Manager Calculation TABs - DOM C POOLS
Method%3 Approach® DOM (G&L)% DOM (SD - A 1)¢6 DOM (SD - A 2)67

Units of land not converted to and with no management change
[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands%8; Settlements remaining Settlements]

1
IPCC Default Tor3 X
. 1 X
Stock-Difference Notd X

Units of land converted to
[Land converted to Forest land; Land converted to Cropland; Land converted to Grassland; Land converted to Wetlands; Land converted to Settlements]

Units of land with only a management change
[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands; Settlements remaining Settlements

IPCC Default 2o0r3 X
Stock-Difference 2013 X
Other land remaining Other land
1
IPCC Default or3
1
Stock-Diff
tock-Difference 2or3
Units of land converted to Other Land
IPCC Default 2013 X069
Stock-Difference 2or3 X

Note: In the Managed Wetlands subcategory, the land use type Petland under extraction, both as Land remaining or Land converted, contains 2 additional calculation
worksheets to estimate C stock changes associated with the extraction of peat -i.e. Extraction: on-site CO,-C emissions- and its use in horticulture -i.e. Extraction: off-site CO2-C
emissions-. Any unit of land in Managed Wetlands subcategory that is part of the subdivision type “Peatland extraction” is mapped to both calculation worksheets in each
inventory year from the onset of the activity to its end (if any).

03 Methodological approach applied to estimate annual net C stock change in SOM C pool

64 Approach applied to Land Representation

95 In Peatland under extraction, the TAB name is DOM (G&&L — Abrupz). Unit of land is mapped to this TAB in the year of site-clearing only -i.e. the year of the inventory time series in which the unit of land is
first reported-.

6 DOM (SD - Approach 1)

7 DOM (SD - Approaches 2&3)

8 Limited to “Other Wetlands”

9 Even if the IPCC method is selected, the units of land will be mapped in the “DOM (SD - Approaches 2&3)” calculation worksheet; and the Stock at time tz is to be set to zero (0).
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Table 14 Mapping units of land to calculation TABs for SOM mineral soils C pool in Forest land, Cropland, Grassland, Wetlands, Settlements

IPCC Inventory Software

Land Use Manager Land Representation Manager .
Soil : 2 Calculation TABs - SOM C POOL
i
— ° Method? Approach -
Composition | Status Eq.2.25- A7 | Eq.2.25-B7? SD - A 17 SD - A 2&375 Drained’¢ | Rewetted””
Units of land not converted to and with no management change
[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands8; Settlements remaining Settlements]
1 X
No change in hydrology IPCC Default
2o0r3
N 1 X
Drained™ IPCC Default
2013
- 1 X
Rewetted” IPCC Default
2013
Mi 1 Soil No ch in hydrol Stock-Differ L X
ineral Soi o change in hydrology ock-Difference or3 X
Drained” Stock-Differen L X
aine ock-Difference or3 X
Rewetted” Stock-Diff ! X
ewette ock-Difference o3 X
I d G ! !
ixtracte N 2or3 X

Units of land converted to

[Land converted to Forest land; Land converted to Cropland; Land converted to Grassland; Land converted to Wetlands; Land converted to Settlements]

Units of land with only a management change

[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands8; Settlements remaining Settlements]

No change in hydrology IPCC Default 2013 X
Drained” IPCC Default 203 X
Rewetted?” IPCC Default 20r3 X
Mineral Soil No change in hydrology Stock-Difference 203 X
Drained” Stock-Difference 2o0r3 X
Rewetted?” Stock-Difference 2o0r3 X
Extracted NAS0 203 81 X

70 Methodological approach applied to estimate annual net C stock change in SOM C pool
7 Approach applied to Land Representation
72 SOM mineral - Eq. 2.25 Formulation A
73 SOM mineral - Eq. 2.25 Formulation B

74 SOM (SD - Approach 1)

75 SOM (SD - Approaches 2&3)

76 SOM Organic Drained

77 SOM Organic Rewetted

78 Limited to “Other Wetlands”

7 Wetland mineral soils only

80 Units of land with soil status Fxtracted are mapped to the relevant “SOM (SD - Approach 1) or “SOM (SD - Approaches 2&3)” TABs regardless of the methodological approach selected in the Land
Representation Table. NOTE that for each unit of land with soil status Extracted, users SHALL calculate C stock losses in the year of the first occurrence only, although in the relevant calculation worksheet
land remaining under same land use for the entire period for which an area is associated to the unit of land.

81 Soil Status Exzracted SHALL NOT be applied to Approach 1 Land representation.
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Table 15 Mapping units of land to calculation TABs for SOM mineral soils C pool in Other land

Land Use Manager Land Representation Manager
= Calculation TABs - SOM C POOL
oi
Method?? Approach??
Composition Status Eq. 2.25 - A% Eq. 2.25 - B% SD - A 186 SD - A 2&387 Drained38 Rewetted®?
Other land remaining Other land
1
IPCC Default
20r3
NA 1 No C stock changes are estimated in

Mineral Soil Stock-Difference Other land remaining Other Iand

2or3 given C pools do not contain significant C stocks
1
Extracted NA%
2013
Units of land converted to Other Land?!
IPCC Default 2013 X
NA
Mineral Soil Stock-Difference 20r3 X
Extracted NA% 2013 2 X

82 Methodological approach applied to estimate annual net C stock change in SOM C pool

83 Approach applied to Land Representation

84 SOM mineral - Eq. 2.25 Formulation A

85 SOM mineral - Eq. 2.25 Formulation B

86 SOM (SD - Approach 1)

87 SOM (SD - Approaches 2&3)

8 SOM Organic Drained

89 SOM Organic Rewetted

9 Units of land with soil status Exzracted are mapped to the relevant “SOM (SD - Approach 1)” or “SOM (SD - Approaches 2&3)” TABs regardless of the methodological approach selected in the Land
Representation Table. NOTE that for each unit of land with soil status Exzracted, users SHALL calculate C stock losses in the year of the first occurrence only, although in the relevant calculation worksheet
land remaining under same land use for the entire period for which an area is associated to the unit of land.

91 Although “Other land” soils do not have a status, units of land in mineral soils are either mapped to “SOM mineral - Eq. 2.25 Formulation B” calculation worksheet, in case the IPCC default method is
selected, or to “SOM (SD - Approaches 2&3)”calculation worksheet, in case the Stock-Difference method is selected.

92 Soil Status Exzracted SHALL NOT be applied to Approach 1 Land representation.
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Table 16 Mapping units of land to calculation TABs for SOM organic soils C pool in Forest Land, Cropland, Grassland, Wetlands, Settlements

IPCC Inventory Software

Land Use Manager Land Representation Manager .
Soil : 2 Calculation TABs - SOM C POOL
i
— ° Method?3 Approach? -
Composition | Status Eq.2.25-A% | Eq.2.25-B% SD - A 177 SD - A 2&3% Drained?9:100 | Rewetted!0!
Units of land not converted to and with no management change
[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands; Settlements remaining Settlements]
. 1
No change in hydrology IPCC Default o3
Drained IPCC Default L X
2o0r3
Rewetted IPCC Default L X
2013
(o) ic Soil No change in hydrol Stock-Difference L X
rganic So o change ydrology oc erenc Tor3 X
Drained Stock-Differen ! X
aine ock-Difference or3 X
Rewetted Stock-Diff L X
ewetted ock-Difference Sor3 X
E d Al02 ! o
ixtracte N 2or3 X

Units of land converted to

[Land converted to Forest land; Land converted to Cropland; Land converted to Grassland; Land converted to Wetlands; Land converted to Settlements]

Units of land with only a management change

[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands; Settlements remaining Settlements]

No change in hydrology IPCC Default 2013
Drained IPCC Default 2o0r3 X
Rewetted IPCC Default 20r3 X
Organic Soil No change in hydrology Stock-Difference 2013 X
Drained Stock-Difference 2o0r3 X
Rewetted Stock-Difference 203 X
Extracted NAL102 203 103 X

93 Methodological approach applied to estimate annual net C stock change in SOM C pool

% Approach applied to Land Representation

% SOM mineral - Eq. 2.25 Formulation A

96 SOM mineral - Eq. 2.25 Formulation B

97 SOM (SD - Approach 1)

9% SOM (SD - Approaches 2&3)

9 SOM Organic Drained

100 For Wetlands, this is limited to peat extraction sites, either active or abandoned for which the drainage system is still active.

100 SOM Organic Rewetted

102 Units of land with soil status Extracted are mapped to the relevant SOM (SD - Approach 1) or SOM (SD - Approaches 2¢°3) TABs regardless of the methodological approach selected in the Land Representation
Table. NOTE that for each unit of land with soil status Extracted, users SHALL calculate C stock losses in the year of the first occurrence only, although in the relevant calculation worksheet land remaining
under same land use for the entire period for which an area is associated to the unit of land.

103 Soil Status Exzracted SHALL NOT be applied to Approach 1 Land representation.
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Table1 Mapping units of land to calculation TABs for SOM organic soils'% C pool in Other land

Land Use Manager Land Representation Manager
o Calculation TABs - SOM C POOL
oi
Method105 Approach106
Composition Status Eq. 2.25 - Al7 Eq. 2.25 - B198 SD-A1% | SD - A 2&310 Drained! Rewetted!12
Other land remaining Other land
IPCC Default 3 1r 3
Drained (; No C stock changes are estimated in
Organic Soil Stock-Difference > or3 Other Iand remaining Other land
1 given C pools do not contain significant C stocks
Extracted NA3
2013
Units of land converted to Other Land!4
i IPCC Default 2013 X
Drained
Organic Soil Stock-Difference 2013 X
Extracted NA3 2013 115 X

104 BExcluding Coastal W etlands soils

105 Methodological approach applied to estimate annual net C stock change in SOM C pool

106 Approach applied to Land Representation

107 SOM mineral - Eq. 2.25 Formulation A

108 SOM mineral - Eq. 2.25 Formulation B

19 SOM (SD - Approach 1)

110 SOM (SD - Approaches 2&3)

111 SOM Organic Drained

112 SOM Organic Rewetted

113 Units of land with soil status Ex#racted are mapped to the relevant SOM (SD -_Approach 1) or SOM (SD - Approaches 2¢>3) TABs regardless of the methodological approach selected in the Land Representation
Table. NOTE that for each unit of land with soil status Extracted, users SHALL calculate C stock losses in the year of the first occurrence only, although in the relevant calculation worksheet /and remaining
under same land use for the entire period for which an area is associated to the unit of land.

114 Although “Other land” soils do not have a status, units of land in organic or mixed soils are either mapped to “SOM organic Drained” calculation worksheet, in case the IPCC default method is selected,
or to “SOM (SD - Approaches 2&3)” calculation worksheet, in case the Stock-Difference method is selected

115 Soil Status Exzracted SHALL NOT be applied to Approach 1 Land representation.
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Table 18 Mapping units of land to calculation TABs for SOM C pool of Coastal Wetlands soils!' in Forest Land, Cropland, Grassland, Wetlands, Settlements

Land Use Manager Land Representation Manager .
Soil Calculation TABs - SOM C POOL
i
° Method? Approach8 -
Type Status Eq.2.25- A1 | Eq.2.25-B20 [ SD - A 112 SD - A 2&3122 Drained!23124 | Rewetted!?5
Units of land not converted to and with no management change
[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands; Settlements remaining Settlements]
. 1
No change in hydrology IPCC Default Tor3
Drained IPCC Default ! X
20r3
1
Rewetted IPCC Default X
20r3
Coastal . . 1 X
Wetlands Soil No change in hydrology Stock-Difference or3 X
. . 1 X
Drained Stock-Difference Tor3 X
R d Stock-Diff L X
ewette tock-Difference or3 X
] 1 A2 1 127
Extracted N 2or3 X
Units of land converted to
[Land converted to Forest land; Land converted to Cropland; Land converted to Grassland; Land converted to Wetlands; Land converted to Settlements]
Units of land with only a management change
[Forest land remaining Forest land; Cropland remaining Cropland; Grassland remaining Grassland; Wetlands remaining Wetlands; Settlements remaining Settlements]
No change in hydrology IPCC Default 2013
Drained IPCC Default 20r3 X
Rewetted IPCC Default 2013 X
Coastal - -
Wetlands Soil No change in hydrology Stock-Difference 2013 X
Drained Stock-Difference 20r3 X
Rewetted Stock-Difference 20r3 X
Extracted NA126 20r3 iz X

116 This applies to Coastal Wetlands soils.

117 Methodological approach applied to estimate annual net C stock change in SOM C pool

118 Approach applied to Land Representation

119 SOM mineral - Eq. 2.25 Formulation A

120 SOM mineral - Eq. 2.25 Formulation B

121 SOM (SD - Approach 1)

122 SOM (SD - Approaches 2&3)

123 SOM Organic Drained

124 For Wetlands, this is limited to peat extraction sites, either active or abandoned for which the drainage system is still active.

125 SOM Organic Rewetted

126 Units of land with soil status Extracted are mapped to the relevant SOM (SD - Approach 1) or SOM (SD - Approaches 2¢°3) TABs regardless of the methodological approach selected in the LLand Representation
Table. NOTE that for each unit of land with soil status Extracted, users SHALL calculate C stock losses in the year of the first occurrence only, although in the relevant calculation worksheet land remaining
under same land use for the entire period for which an area is associated to the unit of land.

127 Soil Status Extracted SHALL NOT be applied to Approach 1 Land representation.
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Table 2 Mapping units of land to calculation TABs for SOM C pool of Coastal Wetlands soils'?8 in Other land

Land Use Manager Land Representation Manager
= : Calculation TABs - SOM C POOL
oi
Method'? Approach!30
Type Status Eq. 2.25 - AB! Eq.2.25-B532 | SD-A113 | SD - A2&314 Drained!35 Rewetted136
Other land remaining Other land
IPCC Default 5 1r 3
Coastal Drained (; No C stock changes are estimated in
oasta .
Wetlands Soil Stock-Difference S or3 Other Iand remaining Other land
1 given C pools do not contain significant C stocks
Extracted NAW7
2013
Units of land converted to Other Land'38
N IPCC Default 2013 X
Coastal iEANAIS .
Wetlands Soil Stock-Difference 2013 X
Extracted NAW7 2013 X

128 This applies to Coastal Wetlands soils of any soil composition i.e. mineral, organic, mixed.

129 Methodological approach applied to estimate annual net C stock change in SOM C pool

130 Approach applied to Land Representation

131 SOM mineral - Eq. 2.25 Formulation A

132 SOM mineral - Eq. 2.25 Formulation B

133 SOM (SD - Approach 1)

13 SOM (SD - Approaches 2&3)

135 SOM Organic Drained

136 SOM Organic Rewetted

137 Units of land with soil status Ex#racted are mapped to the relevant SOM (SD -_Approach 1) or SOM (SD - Approaches 2¢>3) TABs regardless of the methodological approach selected in the Land Representation
Table. NOTE that for each unit of land with soil status Extracted, users SHALL calculate C stock losses in the year of the first occurrence only, although in the relevant calculation worksheet land remaining
under same land use for the entire period for which an area is associated to the unit of land.

138 Although “Other land” soils do not have a status, units of land in organic or mixed soils are either mapped to “SOM organic Drained” calculation worksheet, in case the IPCC default method is selected,
or to “SOM (SD - Approaches 2&3)” calculation worksheet, in case the Stock-Difference method is selected
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Calculation Worksheets for other emissions from land

The calculation worksheet to which the Soffware maps units of land, as well as the time period over which a unit of land
is mapped to a specific calculation worksheet, depends on:

> land use category; given 3.C. categories can be land-use-specific;
> activity whose emissions are to be estimated; given 3.C. categories are activity-specific.

The time period over which a unit of land is mapped to a specific calculation worksheet, depends on the activity; given
that some activities emits in the year those occur only, while others are assumed to emit from their onset across the
entire inventory time series regardless of its length, unless a conversion occur'® (in such a case the unit of land is
transferred to the category corresponding to the new activity).

Tables 11 and 12 map units of land to the calculation worksheets. The corresponding activity data -e.g. area- will only

appear in the relevant calculation worksheet if all relevant critetia exist (e.g. soil type/soil status/activity/). Activity
data are sourced from the Land Representation Manager unless otherwise specified.

139 This only occurs in case of Approach 3 Land representation
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Table 20 Mapping units of land to the calculation TABs for other emissions [categories 3.C.1 - 3.C.5]

IPCC Category GHG Calculation Worksheet Time period Units of land mapped from
Emissions from butning (1/2) Forest land Remaining Forest land
a. Forest land
Emissions from butning (2/2) Land converted to Forest land
Emissions from burning (1/2) Cropland Remaining Cropland
b. Cropland CO, — :
Emissions from burning (2/2) Land converted to Cropland
3.C.1140 CH,4 Inventory Year only
NLO Emissions from butning (1/2) Grassland Remaining Grassland
c. Grassland
Emissions from butning (2/2) Land converted to Grassland
Emissions from burning (1/2) All other land uses Remaining
d. All other land uses
Emissions from burning (2/2) Land converted to All other land uses
3.C2 Liming CO3 emissions from liming Inventory Year only The Software does not map units of laqd o t.h s category;
although users can select the land use category in which the activity occurs
CO,
3.C3 Utea application CO; emissions from utea Inventory Year only The Sojware does not map units oflan.d to t.h 1§ category;
although users can select the land use category in which the activity occurs
Synthetic N applied to managed soils
Organic N applied to managed soils ] ] The Software does not map units of land to this category;
Inventory Year only lthoueh lect the land in which th 7
N in crop residues although users can select the land use category in which the activity occurs
Urine and Dung input in grazed soils
3C4 Direct N2O emissions The S s of land f Hich e SOC chn has b B 4
.C. from soils N in SOM mineralized Inventory Year only!2 e Software maps units of land for which a negative change has been estimated in
NLO the inventory year in the relevant 3.B worksheets
Drainace of oreanic soils The Software maps here units of land with organic soil composition and Coastal Wetlands
& 8 Entire inventory time type and soil status Drained
Rewettine of oreanic soils series from activity’s onset | The Software maps here units of land with organic soil composition and Coastal Wetlands
cwetting of organic sols type and soil status Rewerted
Indirect N2O emissions Emissions from N volatilized The Software maps activity data from 3.C.4, although the user can select the land category
3.C.5 p 1 Inventory Year only d subdivisi hich i
rom soils Emissions from N leached/runoff and subdivision to which to apply it

140 Units of land where burning occurred in the inventory year are however selected by users from a drop-down menu containing all units of land of the relevant land use category

141 CO; emissions can be estimated here and then reported within 3.B estimates for the relevant C pool, or directly estimated in the relevant worksheets of 3.B categories

142 Although the actual period depends on the methods applied to estimate SOC changes in mineral soils and the land representation approach i.e. a single year for Approach 1 and for the Stock-Difference, the
transition period for Equation 2.25
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Table 3
IPCC Category GHG | Calculation Worksheet Time period Units of land mapped from
3.C7 Rice Cultivation CH4 Emissions from Rice Inventory Year only The Sojware does not map - Qflagd for Ath1s category;
although users can select the land subdivision in which the activity occurs
- . . . o o n .

3C8 Drainage of organic soils CH4 Emissions from drainage The Soffware maps here units of land with organic soil composition!43 and soil status

< © of organic soils Drained
3.C9 Ditches in drained organic CH CH4 Emissions from ditches in The Software maps here units of land with organic soil composition'#? and soil status
o soils 4 drained organic soils Entire inventory time Drained
3.C.10 Rewetting of drained CH, Emissions from rewetted | Series from activity’s onset The Soffware maps here units of land with organic soil composition!4? and soil status
o inland organic soils inland organic soils Rewetted

. Rewetting of drained CH,4 Emissions from rewetted The Software maps here units of land in Ozher Wetlands land subdivisions with vegetation
3.C.11 . . ) c S s
Mangrove or Tidal marsh Mangrove or Tidal marsh either “Mangrove” ot ““Tidal Marsh
3.C13 Rewetting of drained CH CH4 Emissions from rewetted Entire inventory time The Software maps here units of land that have Inland Wetland Mineral soil and have soil
T inland mineral soils + inland mineral soils series from activity’s onset status Rewerted
CO» ) )
3D2 Other CH, Inventory Year only The Software does not map units of lan'd for .th1s category;
although users can select the land subdivision in which the activity occurs
N0

143 Bxcluding Coastal W etlands soils

Page 86 of 124




Guide to Land Representation IPCC Inventory Software (TSU IPCC TFI)

Examples

Three examples will be provided, one for each IPCC Approach on land representation. In this version of the Guide
only two examples are provided:

v' Example 1, Region 1, Approach 1
v’ Example 2, Region 2, Approach 2

All examples are based on a simplified case of a country X that collects land use data every 5 years -namely for the
following years: 1990, 1995, 2000, 2005, 2010, 2015, 2020, 2025-.

All country land is managed, with a single!* soil type (mineral) and climate zone (subtropical). The country has the
following land-use categories:

v" Forest land, with the managed subcategory only, and 4 forest subdivisions (broadleaves natural, conifers natural,
broadleaves planted, conifers planted),

v" Cropland, with 2 subcategories (annual zs perennial) and 3 subdivisions (annual crops, rice, perennial crops),
v" Grassland, with the managed subcategory only, and one single subdivision,

v' Settlements, with the other subcategory only, and one single subdivision,

v" Other land, with the managed subcategory only, and one single subdivision.

Note: IPCC good practice requires that a land representation time series is not affected by trends not associated with
changes in activities. This brings the need, having the year S as the first year of your inventory, to have a land
representation time series from the year S-D5, where D is the transition period!4¢. This means that with data available
in this example the first year of the NGHGI is to be 2015; we nevertheless compile data for the entire time period
before the year 2015 for which we have data, i.e. from 1990 to 2015.

Recall: Given that a unit of land cannot change its soil type and climate zone across the time series, it is
advisable when using the Soffware to set a Region in the Land Representation Manager (LRM) for each
combination of soil type and climate zone. This largely facilitate the data handling and data input.

Data for Examples are accessible by clicking the ATTACH icon (paper-clip) in the Navigation Panel

The Navigation Panel is usually shown on the left-hand side of the screen; where you have it not displayed, you can access it from the View menu, as shown below:

5 1PCC Inventory Software - Adobe Acrobat Standard 2020
f Window He

o K

YOOI S

R B

From the same ATTACH icon you can download a database compiled with data for Examples.

Login: Land representation; Password: Guidebook

144 These are very simplified examples given that countries have many more land use types under a number of combinations of soil types and
climate zones.

145 Which means to have annual land-use conversion matrices from the year S-(D-1); e.g. being 1990 the first year of an NGHGI, the first annual
land-use conversion matrix is to be 1970/1971.

146 Where D is equal to 20 years (IPCC default)
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Step 1

The first step is common to all examples, and it requires to enter land use types in the Land Use Manager (LUM)

. We minimize data entry in this example, so compiling only those mandatory fields (#hose with an Q iy the right-hand

side) and just with a O-value, although to calculate C stock changes values shall be entered.
Forest land - Managed:

Land use subdivision - commen parameters

Land use subdivision name Broadleaves Matural Country/Temitery World
Soil Type Land representation exercise + | Continent  World
Soil Status Mo change in hydrology v Climate Region | Land Representation exercis| + -

Land use subdivision - Managed Forest Land specific parameters

Ecological zone | User-defined ~ Species | User-defined ~ Natural Forest @ Abandoned managed land [
Land representation exercise Land representaiton exercise Plartation ()
Land mass
Age class fyr) | Unspecified ~
Above-ground biomass stock ¢ d.m. / ha) 0.000
Above-ground net biomass growth (G) & d.m. / ha /yr) 0.000 ~
Ratio of below-ground biomass to above-ground biomass (R) ¢ root d m_/t shoot d.m ) 0.000 ~
Biomass carben fraction £ C /td.m.) 0470 ~
Growing stock level (V) (m3 / ha) | Unspecified ~

Mean annual increment of growing stock {lv) (m3 / ha /yr)

Biomass conversion and expansion factor for increment (BCEFi) & d.m. /m3 wood volume)  Specified ~ -
Biomass conversion and expansion factorfor standing stock (BCEFs) t dm. /m3 wood volume)  Specified “
Biomass conversion and expansion factor for wood and fuelwood remaval {BCEFr)  d.m. /' m3 wood volume)  Specified ~ 0.000 -~

Basic wood density (00) & d.m. / m3 fresh volume)
Biomass expansion factor for conversion of annual net increment to above-ground biomass incremert (BEF1)

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

Litter C stock at matuity { C / ha) ™
Reference soil arganic carbon stock (SOCref) i C / ha) 0.000
Relative C stock change factors
Land use (FLLI) 1.000 Management (FMG) 1.000 Input (F1) 1.000
Land use subdivision - common parameters
Land use subdivision name Broadleaves Plantation Country/Temitory World
Scil Type Land representation exercise +| Continent  World
Seil Status Mo change in hydrology v Climate Region | Land Representation exercis +
Land use subdivision - Managed Forest Land specific parameters
Ecological zone | User-defined ~ Species | User-defined w Matural Forest () Abandoned managed land (]
Land representation exercise Land representaiton exercise Plartation ©
Land mass
Age class yr) | Unspecified ~
Above-ground biomass stock  d.m. / ha) 0.000 -
Above-ground net biomass growth (G) & d.m. / ha / yr) 0.000 -
Ratio of below-ground biomass to above-ground biomass (R) ¢ root d.m./t shoot d.m.) 0.000 -
Biomass carbon fraction ¢ C /t dm ) 0470
Growing stock level (V) (m3 /ha) | Unspecified w

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

Biomass conversion and expansion factor for increment {BCEFi) € d m. / m3 wood volume)  Specified -
Biomass conversion and expansion factorfor standing stock (BCEFs) it d.m. /m3 wood volume)  Specified ~ -
Biomass conversion and expansion factor for wood and fuelwood remaoval (BCEFr) & d.m. / m3 wood volume)  Specified ~ 0.000

Basic wood density (D} & dm.  m3 fresh valume)
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 (BEFZ)

Litter C stock at maturity ¢ C / hap ~
Reference soil organic carbon stock (SOCref) it C / ha) 0.000

Relative C stock change factors
Land use (FLU) 1.000 Management (FMG) 1.000 Input (Fly 1.000
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Land use subdivision - common parameters

Land use subdivision name Conifers Matural

Sail Type Land representation exercise 4]~

Soil Status Mo change in hydrology w

Land use subdivision - Managed Forest Land specific parameters

Ecclogical zone | User-defined ~ Species | User-gefined ~ Natural Forest € Abandoned managed land (]
Land representation exercise Land representaiton exercise Plantation ()
Land mass
Age class fyr) | Unspecified ~
Above-ground biomass stock ¢ d.m. / ha) 0.000 -
Above-ground net biomass growth {G) ¢ d.m. /ha /yr) 0.000 -
Ratio of below-ground biomass to above-ground biomass (R) ¢ root d.m.#t shoot d.m.) 0.000 -
Biomass carbon fraction t C /tdm.) 0.470
Growing stock level (V) m3 / ha) | Unspecified \/

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

Country/Temtory Word
Continent  World

Climate Region | Land Representation exercis +

Biomass conversion and expansion factor for increment (BCEF) f d.m. / m3 wood volume)  Specified ~ w

Biomass conversion and expansion factor for standing stock (BCEFs) f dm_/m3 wood volume) | Specfied

Biomass conversion and expansion factor for wood and fuelwood removal (BCEFr) &t dm. / m3 wood volume)  Specified ~ 0.000 -
Basic wood denstty (D) & d.m. / m3fresh volume)
Biomass expansion factor for conversion of annual net increment to above-ground biomass increment (BEFT)
Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEF2)
Litter C stock at maturity & C / ha) -
Reference soil organic carbon stock (SOCref) ¢ C / ha) 0.000 |+
Relative C stock change factors
Land use (FLU) 1.000 Managemert (FMG) 1.000 1.000
Land use subdivision - common parameters
Land use subdivision name Conifers Plantation Country/Temitory World
Soil Type Land representation exercise + | Continent  World
Soil Status Ne change in hydrology ~ Climate Region | Land Representation exercis| +
Land use subdivision - Managed Forest Land specific parameters
User-defined ~ Species | User-defined ~ Natural Forest () Abandoned managed land (]
Land representation exercise Land representaiton exercise Plantation €@

Land mass
Age class fyr) | Unspecified ~
Abowe-ground biomass stock & d.m. / ha) 0.000
Above-ground net biomass growth (G) ¢ d.m. /ha /yr) 0.000
Ratio of below-ground biomass to above-ground biomass (R) it reot d.m ./t shoot d.m.) 0.000
Biomass carbon fraction ¢ C /td.m.) 0470~
Growing stock level (V) (m3 /ha) | Unspecified v
Mean annual increment of growing stock (lv) {m3 / ha / yr)
Biomass conversion and expansion factor forincrement (BCEF) ¢ d.m. /' m3 wood volume)  Specified ~ o
Biomass conversion and expansion factor for standing stock (BCEFs) # dm. /m3wood volume)  Speciied ™
Biomass conversion and expansion factor for wood and fuelwood removal (BCEFY) ¢t d.m. /' m3 wood volume)  Specified ~ 0.000 ~
Basic wood density (D) f d.m. / m3 fresh volume)
Biomass expansion factar for conversion of annual net increment to abowve-ground biomass increment (BEF1)
Biomass expansion factor for conversion of merchantable volume to above-ground biomass (BEFZ)
Litter C stock at maturity & C / ha) ~
Reference soil organic carbon stock (SOCref) ¢ C / ha) 0.000 |~
Relative C stock change factors
Land use (FLU) 1.000 Managemert (FMG) 1.000 1.000
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Cropland - Annual

Land use subdivision - common parameters

Land use subdivision name Annual crops Country/Temitory World
Sail Type Land representation exercise + |~ Continent  World
Soil Status Na change in hydralogy ™ Climate Region | Land Representation exercis + |«

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

Ratio of below-ground biomass to above-ground biomass (R) &t root C/t shoat C)

Reference soll organic carbon stock (SOCref) ¢ C / ha) £7.000 |
Relative C stock change factors

Land use (FLU) 0.800|+

Tilage (FMG) 1,000 v

Input (FI} 0950+

Save Unda Close

Land use subdivision - common parameters

Land use subdivision name Rice Country/Temitory World
Soil Type Land representation exercise +| v Continent  World
Soil Status No change in hydrology ™ Climate Region | Land Representation exercis + | +

Land use subdivision - Annual Crops specific parameters
Rice ecosystem (@
Herbaceous biomass 1 C / ha ~ -

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

Reference soil organic carbon stock (SOCref) & C / ha) 67.000
Relative C stock change factors

Land use (FLU) 1100

Tillage (FMG) 1.000

Input (FT) 1.440

Save Undo Close

Page 90 of 124



Guide to Land Representation

Cropland - Perennial

IPCC Inventory Software (TSU IPCC TFI)

Land use subdivision - common parameters

Land use subdivision - Perennial Crops specific parameters

Cropland type All perennials

Land use subdivision name: Perennial crops Country/Teritory World
Soil Type Land representation exercise +|> Continent  World
Soil Status Na change in hydrolegy ~ Climate Region | Land Representation exercis| +

Woody biomass t C /ha v 0.000
Age dlass ) | Unspecified ~ Value
Perennial biomass carbon accumlation rate (G) tonnes C / ha /yr) ~

Ratio of below-ground woody biomass to above-ground woody biomass (R) # root C/t shoot C)

Harvest / Maturity cycle fyr) 0.000 ~
Agroforestry ] 1C/ha
Reference soil organic carbon stock (SOCref) ¢ C / ha) 67.000 ~
Relative C stock change factors
Land use (FLU) 1.000
Tilage (FMG) 1.000
Imput (FT) 1.000
Save Unda Close
Grassland - Managed.
Land use subdivision - common parameters

Land use name Grassland Country/Termitory World

Soil Type Land representation exercise +[~ Continent  World
Soil Status Na change in hydrology ~ Climate Region | Land Representation exercis +

Vegetation type User-defined v

Land repressntation exerciss

Land use subdivision - Managed Grassland specific parameters

Improved grassland [ Abandoned managed land (7]

Herbaceous biomass & dm. /ha) 0.000 ~
Ratio of below-ground herbaceous biomass to above-ground herbaceous biomass (R) {t root d.m_/t shoot d.m.}
Carbon fraction of herbaceous biomass dry matter £ C /t d.m.} 0.470
Woody biomass  tdm. /ha ~ 0.000
Age class fyr) | Unspecified ~ Value
‘Woody biomass accumulation rate (G) fonnes d.m. / ha / yr)
Ratio of below-ground woody biomass to above-ground woody biomass (R) & roct d.m./t shoot d.m.)
Carbon fraction of woody biomass dry matter # C /t d.m.) 1.000 ~
Reference soi organic carbon stock (SOCref) ¢ C / ha) 67.000
Relative C stock change factors
Land use (FLU) 1.000 ~
Managemert (FMG) 1.000 ~
Input (FT) 1.000
Save Unde Close
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IPCC Inventory Software (TSU IPCC TFI)

Land use subdivision - common parameters

Land use subdivision name Settlements

Country/Temitory World

Soil Type
Soil Status

Land representation exercise

No change in hydrology

Land use subdivision - Cther Settlements specific parameters

+ [ Continent  World

~ Climate Region | Land Representstion exercis + | «

Above-ground biomass stock ¢ d.m. / ha)
Ratio of below-ground biomass to above-ground biomass (R) it root d.m . t shoot d.m.)

Carbon fraction of biomass dry matter § C /t d.m.)

Reference sail organic carbon stock (SOCref) ¢ C / ha) 67.000 ~
Cultivated
Proportion of the area that is cultivated (%) 10.000
Relative C stock change factors
Land use (FLU} 1.000 ~ Management (FMG) 1.000 Input (FT) 1.000
Turfgrass
Proportion of the area covered by tufgrass (%) 20.000
Relative C stock change factors
Land use (FLU) 1.000 Management (FMG) 1.000 Input (FI) 1000 v
Paved
Proportion of the area paved (%) 70.000
Relative C stock change factors
Land use (FLU) 0.800 Management (FMG) 0.800 Imput (FT) 0.200
Save Undo Close
Other land - Managed.
Land use subdivision - common parameters
Land use subdivision name Other land Country/Temitory World
Soil Type Land representation exercise + v Continent  World
Soil Status Not applicable w Climate Region | Land Representation exercis| +

Land use subdivision - Managed Other Land specific parameters

Save Undo Close
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Example 1 - Approach 1 for Land Representation

Let’s do then a Step-by-Step example on preparing with Approach 1 a time series of units of land for a Land
representation.

Thus, after having completed Step 1 we proceed as follows.

Recall:
v" Approach 1 does not identify changes in the use/management land, which means that:
» all units of land are Remaining'¥" in the relevant!*s land use subdivision:

» aland conversion matrix cannot be built, and so the software does not compile data in the Land representation
table Tab

v to correctly operationalize formulation A% of IPCC Equation 2.25150 (SOC changes in mineral soils)!5, in each
inventory year Y the Land Representation for Approach 1 requires also the area data of each unit of land in the
year Y-D. The Software applies the IPCC default value -i.e. 20 years- of the transition period D.

147 This indicates a unit of land of a land category that did not have any conversion in the last D years (where D is the transition period applied
to land use conversions, by default 20 years) e.g. Managed forest land, Broadleaves natural Rewaining Managed forest land, Broadleaves natural.
148 1.e. the land use subdivision from which the unit of land has been converted.

149 Formulation A is to be applied when Approach 1 for Land representation is applied.

150 See pages 2.36 to 2.38 (boxes 2.1 and 2.2) of Chapter 2 (Generic Methodologies Applicable to Multiple Land-Use Categories) Volume 4 of
the 2019 Refinement (https:/ [ wwiw.ipec-nggip.iges.or.jp/ public/ 201911/ pdff 4_V olumed | 19R_V'4_Ch02_Generic%20Methods.pdjf)

151 For guidance on preparing estimates of SOC changes refer to the Land Categories 3.B Users’ Guidebook.
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Step 2

We compile raw data available in the country in the following land-use tables below. Each table covers a five-year
period given the land use survey is conducted every 5 years. An inventory compiler can derive!s2 a set of 5 annual land-

use table from each of the tables below (data are all in hectares).

1990 Area (ha) 1995 Area (ha)
Subcategory Subdivision Subdivision Subcategory Caregory Subcategory Subdivision Subdivision Subcategory  Caregary
01,285 Ermadizaver Namral 90,005
Managed Forest Land z z 210 133,575 133 575 Managed Forest Land Sz _\-Tmm':. S 132 555
r Plawzation 3,030 ver Plantation 3,000
Planzarion 9,000 Plawrarisn 9,650
Sl Tt Anmal cryps 80,065 50,865 _ Anmual Cropland Amal cryps 80520 BL170
Rice 800 55,885 Rice 850 90,180
Perennial Cropland Porsumial craps 8,020 Perennial Cropland Persunial cross 0,010 9,010
Managed Grassland Grassiand 70,525 5 70,5325 Managed Grassland Grarriand 70,040 70,040 70,040
Settlements (Other land) Semlementr 6,000 6,000 4,000 Settlements (Other land) Semrizmentr 6,125 6,125 &,125
Managed Other Land Ozher land 1,015 1,015 1,015 Managed Other Land Orber land 1,000 1,000 1,000
Subdivision 300,000 Subdivision 300,000
Total final Subcategory 300,000 Total final Subcategory 300,000
Caregory 300,000 Caregary 300,000
2000 Area (ha) 2005 Area (ha)
Subcategory Subdivisian Subdivision Subcategory Category Subcategory Subdivision Subdivision Subcategory Cafegary
Ersadieaver Nanoral 89,767 EBrsadizaver Namral 89,732
NExnaped Forest Tan s o Meconl 20.928 132455 132455 R e . L 29,898 132405 152405
EBroad r Planation 2,880 Broadieaves Planzation 2,900
Conifers Plawzarion 9,880 Coniferr Planzarian 9,875
Annual Cropland nmal g 80,310 81,180 Annual Cropland el cops 80,303 )
Rice 870 20,290 Riice 875 0,310
Perennial Cropland Pereunial craps 9,110 9,110 Perennial Cropland Perennial cross 9,130
Managed Grassland 70,038 70,038 70,038 Managed Grassland Grarsiand 70,028 70,0258
Settlements {Other land) 6,197 6,197 &,197 Settlements (Other land) 5,237 6,237 4,237
Managed Other Land 1,020 1,020 1,020 Managed Other Land Orber land 1,020 1,020 1,020
Subdivision 300,000 Subdivision 300,000
Total final Subcategory 300,000 Total final Subecategory 300,000
Catsgory 300,000 Caragary 300,000
2010 Area (ha) 2015 Area (ha)
Subcategory Subdivision Subdivision Subcategory Caregory Subcategory Subdivision Subdivision Subcategory Caregory
89,742 Emadizaver Namral 89,742
Managed Forest Land 29,898 152415 132475 e e e 29,758 152,385 152,385
2,910 Eraas Plawrarian 2,970
Conifers Planzarion 0,865 Conifews Planzarian 0,875
Annual Cropland Al cops 80345 81,220 . Annual Cropland el cops 80,285 81,120 )
Rice 875 90,365 Rice 835 0,275
Perennial Cropland Pereunial craps 9,145 9,145 Perennial Cropland Peremnial cross 9,155 9,155
Managed Grassland Gracrland 70,008 70,008 70,008 Managed Grassland Grarriand 70,058 70,058 70,038
Settlements (Other land) Serrlements 6,192 6,192 5,192 Settlements (Other land) Setlements 6,262 v,262
Managed Other Land Otzher land 1,020 1,020 1,020 Managed Other Land Orher land 1,020 1,020
Subdivision 300,000 Subdivision 300,000
Total final Subcategory 300,000 Total final Subcategory 300,000
Category 300,000 Category 300,000
2020 Area (ha) 2025 Area (ha)
Subcategory Subdivision Subdivision Subcategory Caregory Subcategory Subdivision Subdivision Subcategory Caregory
89,742 Emadizaver Nanral 89,782
Managed Forest Land oo 29,788 132205 132,295 b i) e e T 29,788 152285 152,285
aver Plawzarian 2,980 Ernadizaver Planzation 2,970
Canmifers Planzarion 9,785 Canifers Plantation 9,745
Annual Cropland ‘{’”’“_"' T eI 81,080 . Annual Cropland A””“_" Tt e 80,940 )
Rice 825 90,365 Rice 825 90,275
Perennial Cropland Perzumial craps 9,285 9,285 Perennial Cropland Perzunial crags 9,335 9,335
Managed Grassland Grarrland 70,028 70,028 Managed Grassland Grarsiand 69,078 69,978 &9, 878
Settlements (Other land) Je 6,302 6,302 o,502 Settlements (Other land) Serriements 6,452 6,452 G432
Managed Other Land Ozher land 1,010 1,010 1,010 Managed Other Land Orher land 1,010 1,010 1,010
Subdivision 300,000 Subdrivision 300,000
Total final Subcategory 300,000 Total final Subcategory 300,000
Caregory 300,000 Caregory 300,000

152 F.g. by assigning to each annual land-use conversion matrix 1/5t% of the changes reported in each 5-year land-use conversion mattix, or by
randomizing in annual changes each change reported in the 5-year land-use conversion matrix, or better by using ancillary data to derive those

annual values.
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Step 3

Data from the land-use tables above are compiled in a time series of units of land to be entered in the Land
Representation Manager (LRM).

The time series is assembled in a table which relevant parameters are: Current Subdivision, Previous Subdivision, Area (ha),

Method applied for each C pool.

Note:
v’ In this exercise, information on Method applied for each C pool is not compiled given C stock change estimates are
not' part of this Guide;

v The identification code assigned is just an example, users may find a better way to coding units of land to help them
to attribute the appropriate EFs/parameters in the relevant calculation worksheets (see Automatic unit of land
codes).

153 Guidebook on Land Categories 3.B deals with C stock change estimation in C pools.
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Step 3a

First: we start from the oldest land-use table and we generate a unit of land for each subdivision in the table, as

reported in the table below:
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Previous

T Current Area (ha)
Category Subcategory Subdivision Category Subcategory Subdivision 1990
FL-FL_1 Broadkaver Natural Broadieaver Natural || 91,283
FL-FL_? Forest land | Managed Forest land Conffers I ._;v.f.r.rm,". Forest land | Managed Forest land Confers I -:J.f.rrmf. JQD’EFD
FL-FL_J3 Broadieaver Plantation Broadieaves Plartation | 3,030
FL-FL_4 Conifers Plantation Conifers Plantation 9,000
CL-CL_1 _Aunnseal crops _Annzal crops 80,063
CL.CL 37| Croplana | ! Cophand R Cropland | 127l Crophnd Rix 800
CL-CL_3 Perennial Cropland Perenmial crops Perennial Cropland Perennial crope 8,020
GL-GL_1 Grassland | Manaped Grassland Grassiand Grassland | Managed Grassland Grassiand 70,525
SL-SL_1 Settlements | Settlements (Other) AY Settlements! Settlements (Othes) Settlemernts 6,000
OL-OL_1 Other land | Managed Other land Oher land Other land | Managed Other land Otther iand 1,015
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Step 3b

Second: from the other land-use tables we compile for each unit of land the area it has in each year of the time series:

D Current Area (ha)

Caregory Subcaregory Subdivision Caregory Subearegory Subdivision 1990 1995 2000 2005 2010 2015 2020 2025
FL-FL_1 Broadieaves Natnral Broadieaves Natural | 91285 | 90,005 | 89767 | 89732 | 89742 | 89742 | 89,742 | 89,782
FL-FL_':’ Forest lund] Managed Forest lnd Conifers Natnral Forest land| Managed Forest land Conifers Natural 30X S.D)DDD 29928 29,898 29898 29,198 29,788 39,183
FL-FL_3 Broadiaves Plantation Broadleaves Plantation | 3,030 3,000 2,880 2,900 2910 2970 2,980 2970
FL-FL_4 Conifirs Plantation Conifers Plantation 9,000 9,650 9,880 9,875 9,865 9,875 9,785 9,745
CL-CL_| _Amual crope _dnmaal crope 80065 | 80320 | 80310 | 80305 | 80345 | 80285 | 80255 | 80,115
CLCE 2| Croplana | Aol Coopland Ris Crophad | 2%l Ceopluad Rie 850 870 875 875 833 5 825
CL-CL_3 Perennial Cropland Perennial crops Perennial Cropland DPeremnial crops 9,010 9,110 9,130 9,145 9,155 9,285 9,335
GL-GL_1 Grassland | Managed Grassland Grassignd Grassland | Managed Grassland Grassland 70,525 70,040 70,038 70,028 70,008 70,058 70,028 69,978
SL-SL_1 Settlements! Settlements (Other) Settlements Settflements| Settlements (Other) Settlements 6,000 6,125 6,197 6237 6,192 6,262 6,302 6,452
OL-OL_1 [ Other land | Managed Other land Other Jand Other land | Managed Other land Other fand 1,015 1,000 1,020 1,020 1,020 1,020 1,010 1,010
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Step 3b

Third: recalling that to correctly operationalize formulation A of IPCC Equation 2.25 (SOC changes in mineral soils),
the area of the unit of land in the year Y-D is needed, and assuming no area changes occurred before 1990154, the area
data for years Y-D are compiled as:

D Previous Current Area (ha)

[ e [ [ Erteomm Subdivision 1970 1975 1980 1985 1990 1995 2000 2005
FL-FL_1 Broadiares Natral Broadfeaves Natural | 91285 | 91285 [ 91285 | 91285 | 91285 | 90005 | 89767 | 89,732
FL-FL_? Forest bind| Managed Forest lad Cmp’frr.‘f:fﬂm’. Forest land | Managed Forest land Conifers _‘f:f.rrm’. 3"0,3"60 SND,ENGD 30,2:60 3"0,3"60 SND,E"SD SND,[)DD 29928 | 29,898
FL-FL_3 Broadikaves Plantation Broadlieaves Plantation | 3,030 3,030 3,030 3,030 3,000 2,880 2,900
FL-FL_4 Conifirr Plantation Congfers Plantation 9,000 9,000 9,000 9,000 9,630 9,830
CL-CL_1 Amwiral crops Anmual crope 80,065 | 80063 80,065 | 80063 | 80320 | 80310
Cr.cr, 2| Croplana | Aol Cooplaad Rice Crophad | ‘127 Ceophuad Rie 500 800 50 870 873
CL-CL_3 Pesennial Cropland Perennial crops Perennial Cropland Pervmmial crops 8,020 8,020 9,010 9,110 9,130
GL-GL_1 Grassland | Managed Grassland Grassiand Grassland | Managed Grassland Grassland 70,5325 70,525 70,040 70,038 70,028
SL-SL_1 Settlements{ Settlements (Other) Settlements Settflements| Settlements (Other) Settlements 6,000 6,000 6,125 6,197 6237
OL-OL_| [ Other land ! Managed Other land Other Jand Other land | Managed Other land Other land 1,015 1,015 1,015 1,015 1,000 1,020 1,020

154 Such an assumption is consistent with good practice if the first inventory year reported is 2015, otherwise the inventory compiler shall collect
p g p Yy P > y p

data needed for all years from year S -first year of the NGHGI time series- to year S-D.
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Step 4

We enter data in the Soffware.

Recall: enter units of land in the Sofiware from the first year -i.e. 1990- of the time series!> till the last year -i.c.
2025. This is a MUST requirement to correctly enter a Land Representation in the Soffware.

155 Recall, this first requires setting the time series in the Inventory Year TAB of the Application Menu (accessible from the main bar of the Sofiwtare).
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Step 4a
In the Regions TAB, we enter:
1. total area of the country, in ha

2. Regions’ name and associated area; for this example Region’s name is Example 1 and the area is 300,000 ha:

Land Representation Manager a X

Regions | Land tatle | Lanc (Approach2&3) | Total Land (All Regions and. |

Whole country arca (ha) 900.000.000

Region name o Approach Remark ’7
[ E=mel= 1 300.000 | Approach 1
r Example 2 300,000 | Approach 2
r Example 3 300,000 | Approach 3 x
Total
| [ S00000.000]

Note the Land Representation in the figure covers all three examples of this Guide -i.e. 3 Regions for the 3 Examples
on Land Representation, each Region contains one example for the corresponding IPCC Approach.
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Step 4b
In the Land representation table TAB, we enter data from Forest land category to Other land category. Thus:

1. we click on the symbol '* on the left-hand side of the screen next to Forest land category to open submenu of
subcategories

2. we click on the symbol '* on the left-hand side of the screen next to Managed Forest land subcategory to open
submenu where to enter information on units of land according to the relevant subdivisions:

3. to select the Current land use subdivision we click on the symbol E] on the right-hand side of the field, so opening a
dropdown menu from which selecting the relevant subdivision:
Note that the dropdown menu contains the subdivisions entered in the Land Use Manager

Remark

natural broadleaves
natural conifers No change..

plantstion broadleaves No change .

4. Once the Current land use subdivision is selected, we move to the following level by clicking on the symbol [* on the
left-hand side of the screen, and we:

Current Land use subdivision Remark

(Automatic) (User defined)

Land unit code Land unit code o —

5. enter the Land unit code (nser-defined),

NOTE: Given in Approach 1 all units of land are classified as Remaining in the land use subdivision-, information on
Previous land nse subcategory and Previous land use subdivision is not relevant and so those 2 fields are not shown in the data
mask.

6. enter the Area (ha) of the unit of land in the current inventory year -i.e. 1990,

Remark

Remark

Current Land use subdivision Remark

Land unit code
(User defined)

Remark

MFL-BN-NF-UD-82

8. click on SAVE, on the bottom right-hand corner of the window, before moving to enter the next unit of land.
Note that once saved the Software assign an antomatic code to the unit of land

156 Note that if the year Y-D is part of the inventory time series the Soffware automatically compile the value of the area of the year Y-D.
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Once entered the area, we leave the .Area npdate mode (accessible by clicking on the symbol &lon the right-hand side of
the field Area) in its default option Current inventory year and subsequent inventory years.

F

Area update maode *

() Cument invertory year only
© Curent inventory year and all subsequent invertory years

(O) Curment inventory year and all previous inventory years
() Allinventory years

Repeating steps 1 to 15 for all units of land we complete the land representation data entry for the year 1990:

Regions  Land table | Land

(Approach 22 3) | Total Land.

i (All Regions |

+|  Region area tha) |:| (ha)  1930: OK: 1970: OK

Region  Example 1

Approach 1 1990

Land use category
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Step 4c¢
Once all units of land for the year 1990 have been entered we create the years 1991, 1992, 1993, 1994 and 1995.

To do so, we use the Inventory Year Menu (accessible from the main bar of the Soffware) and select the Create new...
functionality.

{f_?) IPCC Inventory Software - Land Representation - [Worksheets]

ot Application  Database | Inventory Year | Administrate  Worksheets Tools  Export/lmpert  Reports  Window  Help

2006 IPCC Categories Choose... Total Net CO2 Emission/ Removal
: - 3A1b - Buffzlo Create new... orkshest

We can ecither create new inventory years as a copy of the previous inventory year -e.g. 1991 as a copy of 1990- or as
an empty inventory year.

Create new Inventory Year
New Inventory Year 1551 ~

() Create empty inventory year
© Copy data from inventory year 1930 i

Create Cancel

In both cases the Land representation table of the new inventory year contains the units of land already entered in the
previous yeat(s), although in the second case -i.e. empty inventory- no area data are prefilled by the Soffware. However,
given we have no new data to enter for the years 1991, 1992, 1993 and 1994, we choose to create those as a copy of
the previous inventory year; while for the year 1995, given we have new data, we choose to create it as an empty
inventory.

Create new Inventory Year
New Inventory Year 1595 ~

O Create empty inventory year
O Copy data from inventory year 1990

Create Cancel

We then enter the data for units of land in the year 1995, by repeating all steps described at Step 4b:

(Approach 283) | Total Land (Al Regions and |

Regions | L

Region  Example 1 ~ | Region area (ha) 300.000.000| Discrepancy (ha) 1995:OK: 1975: 0K Approach 1 1995

Land use category

Forest Land 132655 133,575
Cropland 0,120) 82,885
Grassland 70,040 70,525]
Wetlands 0 |
6125 6.000
Qther Land 1.000] 1,015
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Step 4d

We repeat operations described in Step 4c to create the years 1996, 1997, 1998, 1999, 2000 and we enter data in year
2000 as described in Step 4b. And we do it for all other years; till we have created, repeating operations described in
Step 4c, all years to 2025 and we have entered data in years 2005, 2010, 2015, 2020, 2025, repeating operations

described in Step 4c.

IPCC Inventory Software (TSU IPCC TFI)

Regions | Land (spproach 233) | Total Land:

table || Land

(Al Regions and |

Region arca (ha)

Region  Example 1 v

tha)  2000:0K; 1980: OK

Land use category

2000: e
Regions | Land representation table [ Land matrix (Approach 2 3) | Total Land (All Regions |
Region  Exampie 1 ~ Region arca (ha) Discrepancy (ha) ~ 2005: OK: 1985: 0K Approach 1 2005

Land use category

]

2005:

Regions  Land ion table | Land (Approach283) | TetalLand

(&ll Regions and |

Region area (ha) D

(ha)  2010:0K; 1990: 0K

Regions  Land on table | Land (Approach 283) | Tetal Land i (All Regions and. |
Region | Example 1 v Region area (ha) |:| (ha) 2015 OK: 1995: 0K Approach 1 2015
Land use category
Forest Land 132,385 132855
Cropland 90,275 50,120
Grassland 70,058 70,040
\letlznds 0 [}
6262 6125
2015, Other Land 1020 7000
Land Representation Manager [m] X
Regions  Land table | Land ix (Approach 26 ) | Total Land-use (All Regions and. |
Region  Example 1 ~  Region area (ha) (ha)  2020: OK: 2000: OK Approach 1 2020
Land use categary
2020: Other Land 1,010 1,020
Regions Land teble [ Land (Approach 22:3) | Total Land-use conversion matrix (All Regions and Approaches) |
Region  Example 1 ~|  Region area (ha) (ha)  2025:OK: 2005: OK Approach 1 2025
Land use categary
2025:
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Example 2 — Approach 2 for Land Representation

Let’s do then a Step-by-Step example on preparing with Approach 2 a time series of units of land for a Land
representation. This is a very simplified example given that countries have many more land use types under a number
of combinations of soil types and climate zones.

Thus, after having completed Step 1 we proceed as follows.

Note:

v’ In a real country with more than a single soil type and climate zone as well as with more land-use subdivisions the
units of land of a complete land representation can grow to several hundred as well as several thousand.

Recall:

v" Approach 2 does not track subsequent changes in the use/management of a unit of land, which means that each

new land-use conversion generates a new unit of land which area is to be subtracted from the units of land that are
Remaining in the relevant!®” land use subdivision.

157 i.e. the land use subdivision from which the unit of land has been converted.
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Step 2

IPCC Inventory Software (TSU IPCC TFI)

We compile raw data available in the country in the following land-use conversion matrices below. Each matrix covers
a five-year period given the land use survey is conducted every 5 years. An inventory compiler can derive!*s a set of 5
annual land-use conversion matrices from each of the tables below (data are all in hectares), although we do not do it

in this example.

199011995

Managed Forest Land

Subcatagory
Annual Cropland| Perennial Cropland | Managed Grassland

(Other)| Managed Other Land

Subdivision

Total Initial

Amnual crops | Rice | Perennial crops Grassiand Oter land Subdivision_Subcategory Category
940 33
Managed Forest Land —-Sodfrenal |\ L 30000 ¢ L 20 e L 026005 e
Brsadleaves Playzarion
Confers Dlamsaion
Anmial aops B0.000 | 50 10, 5
Annual Cropland
Rice 500
Perennial Cropland Peremnial cryps 5.000 20
Mansged Grassland Grassland, 5 100 320 0 70,000
Setdlements (Other land) __Semiement:
Managed Other Land Orier land
Subdivision 90,005 30,000 3,000 9,650 80320 | 850 5,000 70,040
Toral final Subcategory 81,170 9,010 70,040
Category 90,150 70,040
Subcategory
Managed Forest Land |Annual Cropland|Perennial Cropland | Managed Grassland | (Other)| Managed Other Land Toral Initial
Subdivision
Braadieares Narwral Gonaral e crops | Rice | Perennial cros Grassiand Seatlements Orer land Subdivision_Subcategory Caregory
100 165
Managed Forest Land - 0 NS 59,938 - 3
Braadlecsa: Pl 2830 i70
Congfers Plariarian 30 10 5.610
Anml oo 10 80,310
Annual Cropland -
Rice 850
Perennial Cropland Perenniai crops 9,010
Managed Grassland Grassiznd. 30 100 20 69.870
Sewtlements (Other land)  Serdemens 6.125
Managsd Other Land Grier fand
Subdivision 89,767 9,980 80,310 | 870 9,110 70,038 6,197
Toral final Subeategory 81180 9,110 70,038 6,197
Category 50,290 70,035 5,197
Subcategory
200112005 Managed Forsst Land | Annual Cropland| Perennial Cropland | Managed Grassland | (Other)| Managed Other Land Total Initial
Subdivision
Subcaregory Braadieases Narwral | Coutfirs Narural | Broadleaves Plawsasion | Confors Plavzasion | Awmal crsps § Bice | Peremnial coope Grassland Sestlemenss Orber fand Subdivision Subcategory Caregory
89,697 50 20 89,767
Managed Forest Land -2 2Nl R = S 132455 152455
Braadieasss Plansanion 2880 2880
Conifers Dlamarion 20 9855
Annal crgpr 5 50.305
Annual Cropland .
Rice 870
Perennial Cropland Perennicl crops 9,080 20 10
Managed Grassland Grassiand. 15 10 20 5 69.958
Settlements (Other land) _ Senlemens 6.197
Managed Other Land Orer land 1,020
Subdivision 89,732 29,808 2,900 9,875 80,305 9,130 70,028 6,237 1,020
Total final Subcategory 132,405 81,180 9,130 70,028 1,020
Caregory 172405 90,310 70,028 4,237 1,020
Subcategory
200612010 Managed Forest Land |Annual Cropland|Perennial Cropland | Managed Grassland | (Other)| Managed Other Land Toral Initial
Subdivision
i Perennial craos Grassiand Seatlements Orer land Subdivision_Subcategory
‘Broadieares Natiral
Managed Forest Land - 0 NS 35,898,
Braadlecsa: Pl 2900
Congfers Plariarian 5 9.565 5
Anml oo 50,305
Annual Cropland
Rice
Perennial Cropland Perenniai crops 5 10 9,085
Managed Grassland Grassiznd. 10 70,008 10
Sewtlements (Other land)  Serdemens 0 6,177
Managsd Other Land Grier fand
Subdivision 89,742 29,898 2,910 9,965 80,345 | 875 9,145 70,008 6,192 1,020
Toral final Subcategory 132415 81.220 9,145 70,008 6,192 1,020 300,000 300,000
Category 132,415 90,355 70,005 5,152 7,020
Subcategory
201142015 Managed Forsst Land | Annual Cropland| Perennial Cropland | Managed Grassland | (Other)| Managed Other Land Total Initial
Subdivision
Subcaregory Subdivision || Braadieases Narural | Cousfirs Narral | Broadleaves Plawsasion | Cansfors Plazasins | Awmal crspe § Bice | Peremnial crope Gracsland Seatlomence Orber fand Subdivision Subcategory Caregory
Broadiearer Nanral 89,742 89,742
Managed Forest Land oy iRl 2k 100 il 132,415 152415
Brsadleases Planzanion ZET0 40 2910
Conifers Dlaarion 9.855 30 9,865
—Annal rgpr 0 50,345
Annual Cropland 81,220
T 30 10 875 98,365
Perennial Cropland Perennicl crops 9,125 20 9,145
Managed Grassland Grassiand. 69.998 10 70,008 70,008
Settlements (Other land) _ Senlemens 6,192 6,192
Managed Other Land Orer land 1,020 1,020
Subdivision 89,742 29,798 2970 9,875 80,285 | 835 9,155 70,058 6,262 1,020
Toral final Subcaregory 81,120 9155 0,058 6262 1,020 300,000 300,000
Caregory 90,275 70,055 4,262 1,020

138 B.o. by assigning to each annual land-use conversion matrix 1/5% of the changes reported in each 5-year land-use conversion mattix, or by
randomizing in annual changes each change reported in the 5-year land-use conversion matrix, or better by using ancillary data to derive those

annual values.
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201612020

Managed Forast Land

Subeategory
|Annual Cropland|Perennial Cropland | Managed Grassland |

(Other)| Managed Other Land

Total Initial
Subdivision
Braadleases Nawral Braadliares Plawtasion | Congfers latasion | Awmsal crsps | Rice | Perewmial crpes Grassland Settlements Orler land Subdivision_Subcate]
Brsaslzases Nanmal 89,742
P orilien!. et R Ea EE - 0 5 152,585
Brsadleases Planzanion 2950 5 2970
Cuifors Diararion 5 100 9,875
il 30
Armual Cropland il 2 81,120
Rice 10 835 90,275
Perennial Cropland Perennial cryps 20 9,155 9.155
Managed Grassland Grassiand 70,028 30 70,058 0058 76,058
Serclements (Otherland)  Sememens: 6,262 6,262 6262 4,202
Managed Other Land rier fand 10 1,010 1020
Subdivision 89,742 29,788 2,980 9,785 80255 825 9,285 70,028 6,302 1,010
Toral final Subeatsgory 132,295 51,080 9285 70,028 6302 1,010 300,000
Caregorr 132,205 20,355 70,028 5,302 1,010
Subcategory
202142025 Managed Forest Land | Annual Cropland|Perennial Cropland | Managed Grassland | (Other)| Managed Other Land Total Inirial
Subdivision
Broadlieases Nanral runal | Broasleares Plavession | Congfirs Plaestoy | Awmd cosps | Rice | Pevewnial oo Grassiand Sememenss Orier fand Subdivision Subcate,
‘Braadleares Naural
P rrien’ e S, . 132295 152,205
Broadleaves Planzasos 3570 it}
Conifes Plariarian 30
il 0 ] 0
Annual Cropland LT 51,080
Riee 825 26,355
Perennial Cropland Perennia avps 9,265 20 9,285 9,285
Managed Grassland Grassiand. 30 69.978 20 70,028 70038 70,028
Setclements (Otherland)  Semlemreies 6,302 5,302 5,302
Managed Other Land Orier fand 1,010 1010 ;
Subdivision 59,752 29,788 2970 9,745 S0.115 | 825 9,335 69,978 6452
Toral final Subeategory 132285 80.940 9,335 69,978 6,452 1010 300,000
Category 132,285 90,275 69,978 6432 1,010
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Step 3

Data from the land-use conversion matrices above are compiled in a time series of units of land to be entered in the
Land Representation Manager (LRM).

The time series is assembled in a table which relevant parameters are: Current Subdivision, Previous Subdivision, Area (ha),

Method applied for each C pool.

Note the following:
v' A 20-year transition period (D) is applied to this exercise for every land-use change;

v" For every conversion, the land is assumed to be in 2 non-conversion status just before the conversion occurs [this
is because Approach 2 is not capable to track!> multiple conversions of an area across time].

This means that:
» the area of units of land in conversion is kept constant across the entire transition period D;

> in each inventory year, the area of new units of land under conversion is subtracted from the area that units of
land Remaining'® in the land-use subdivision had in the previous inventory year. Thus, in each inventory year Y,
the area of a unit of land @ Remaining in a land use subdivision W decreases of a quantity equivalent to the area
converted in that year Y to other land use subdivisions and may'¢! increase of a quantity equivalent to the area
that was converted to that land use subdivision W in the year Y-D.

v" Recalling that the Soffware allows!62 users to merge units of land that concluded the conversion period with the unit
of land Remaining'® in the same subdivision, the area of every unit of land Remaining in a subdivision is to be entered
before any merging available is made;

v In this exercise, information on Method applied for each C pool is not compiled given C stock change estimates are
not!'%* part of this Guidebook;

v" The identification code assigned is just an example, users may find a better way to coding units of land to help them
to attribute the appropriate EFs/parameters in the relevant calculation worksheets (see Automatic unit of land
codes).

159 While instead Approach 3 tracks multiple conversions of an area across the time series.

160 This indicates a unit of land of a land category that did not have any conversion in the last D years (where D is the transition period applied
to land use conversions, by default 20 years) e.g. Managed forest land, Broadleaves natural Remaining Managed forest land, Broadleaves natural.
161 The Software allows to track multiple units of land of the same subdivision -e.g. multiple units of the land use subdivision Managed forest land,
Broadleaves natural- in a non-conversion status i.e. Rewaining, this means that the user may or may not decide to add areas that have completely
undergone the conversion to the current land use subdivision. In this example, we do merge areas of the same subdivision that are not under
conversion or not under conversion anymore.

162 Merging units of land reduces the overall number of units of land and thus facilitates the data handling.

163 H.o. with a transition period D set to 20 years, a unit of land has been converted from Managed Grassland, Grassland 7 Managed forest land,
Broadleaves natural in the year 2000, thus in the year 2020 the unit of land has concluded its transition period, and the Software allows the user
to merge it with any unit of land that is Managed forest land, Broadleaves natural Rezzaining Managed forest land, Broadleaves natural.

164 Guidebook on Land Categories 3.B deals with C stock change estimation in C pools.
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Step 3a

First: we start from the oldest land-use conversion matrix, and we generate a unit of land for each value in the
matrix, including values in the diagonal cells!é> (i.e. areas that did not change use within the time frame of the
land-use conversion matrix), as reported in the table below:

1990/1995

D Previous Current Area (ha)
Category Subcateg Category Subcategory Subdivision 1990 1995 2000 2005 2010 2013 2020 2025
FL-FL_1 Broadieaver Natural Broadieaver Natural | 91285 | 90,000
-FL_2 ifers Natoral mifers Natural 30,2 3
FLL 2 Forest land | Managed Forest land Carfrs Natnra Forest land | Managed Forest land Conifrs Natra J_O’ _60 J_D’DDD
FL-FL_3 Broadiaves Plawtation Broadieaves Plantation | 3,030 3,000
FL-FL_4 Conifers Plantation Conifers Plantation 9,000 9,000
- 3- lleaves Natural sifers Plantation - 3 3 3 3 - - -
FL. FL’L%: L Forest land | Managed Forest land Braadiase -~ atira Forest land | Managed Forest land Confers Plantation J[_)D J[_)D J?D J[_)D
FL-FL_1993-2 Conifers Natural Conifers Plantation - 250 250 250 250 - - -
- 5- leaves Natural - 5 3 3 3 - - -
GL FL_IE'Elj L Grassland | Managed Grassland Grassland Forest land | Managed Forest land Bmﬂ_im“ i
GL-FL_1995-2 Cosifirs Plantation - 100 100 100 100 - - -
CL-CL_1 ~Ammual craps Annnal crops 80,063 20,000
= Annual Cropland Anmual Cropland - ”
CL.CL.2 | Cropland | ~ 0% -ooP Ein Ceopland | 1 ORI Riv 800 300
CL-CL_3 Perennial Cropland Perennial crops Perennial Cropland Peresmial crops 8,020 2,000
CLCLA92 L) Coopland | Avowal Ceopland | 4wmialompe | Cropland j-iinilCroplnd R - 2 2 2 2 - - -
CL-CL_1993-2 B B ‘ - Perennial Cropland Perenmial crops - 10 10 10 10 - - -
FL-CL_1995-1 |Forest land  Managed Forest land | Broadkarer Natwral | Cropland | Perennial Cropland Peresmial crops - 940 940 940 940 - - -
, 3- masal ] - 32 32 32 321 - - -
GL CL_199j 1 Grasshind | Managed Grassland Crassiond Croplnd Anmal Cropland _Amunal crope 320 320 320 320
GL-CL_1995-2 - Perennial Cropland Perenmial crops - 60 60 60 60 - - -
GL-GL_1 Grassland | Managed Grassland Grassland Grassland | Managed Grassland Grassland 70,525 | 70,000
- 5- o 5 lleaves Natural - 35 33 33 35 - - -
FL GL_199,7 1 |Forest land | Manaped Fosest land | Broadkaver INatura Grasslnd | Managed Guzsshand Crasslond .:7 .Ji Jﬁ .:7
CL-GL_1995-1|| Cropland | Anowal Cropland Awnal crops - 5 3 3 5 - - -
SL-SL_1 Settlements | Settlements (Othes) Settlements Setflements{ Settlements (Other) Settlemernts 6,000 6,000
FL-SL_1995-1 Broadiaves Natural - 0 10 o 0 - - -
FL-SL_1995-2 |Fosest land | Managed Forest land{  Conffirr Natwra/ | Setlements! Settlements (Other) Settlemerts - 10 10 10 10 - - -
FL-SL_1995-3 Broadieaves Plantation - 30 30 30 30 - - -
CL-SL_1993-1 | Cropland | Perennial Cropland Perenial crops Settlements| Settlements (Other) Settlemerts - 20 20 20 20 - - -
GL-SL_1993-1 | Grassland | Managed Grassland Grassland Settlements| Settlements (Other) Settlererts - 40 40 40 40 - - -
OL-SL_1995-1 | Other land | Managed Other land Other land Setflements{ Settlements (Other) Settlemernts - 15 15 15 15 - - -
OL-OL_! Other land | Managed Other land Other land Other land | Manaped Other land Other land 1,015 1,000

Given in the first land-use conversion matrix of a time series of matrices ALL land is assumed to be at the beginning
NOT in a conversion status, the area in the first year of the time seties -i.e. 1990- of those units of land Remaining in
the relevant land use subdivision'¢ is the area reported in the column Toza/ Initial of the relevant land use subdivision'’.

Area (ha) of land category Remaining
i.e. that did not undergo any conversion in the last Y-D years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)

Broadleaves Namral
Managed Forest Land Confers Namral,
Bmadieaver Plantation
Congfors Blanarion
Annual Cropland Al cops,
Rier
Perennial Cropland Pareanial erans
Managed Grassland Grassland
Sertlements (Other land) Semlemens
Managed Other Land iber land
165 Subcategory Subdirision Area (1995)

166 Those labelled: FL-FL..., CL-CL..., GL-GL...., WL-WTL..., SL.-SL..., OL-OL...

Area (ha) of land category Remaining

i.e. that did not undergo any conversion in the last Y-D years, where:
Y 1s the last year of the land-use conversion matrix

D is the transition period (20 years)

Broadieaves Nanral 97,255
Managed Forest Land Confferr Nemaal 20
Eraaieare: Plantation
Conifers Plawasion
Annual Cropland Al g
R
Perennial Cropland Perennial crgps
Managed Grassland Crassiand
Serlements (Other land) Sememens
Managed Other Land Osber land
167 Subcategory Subdivision Area (1990
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Note: units of land in conversion have an associated area:

v for the transition period only -i.e. D years-. Before the year of conversion the units of land have no area -i.e. 0 ha-
, after the transition period D expired, we decided to merge those with the corresponding unit of land Rewaining in
the relevant land use subdivision -e.g. unit of land I'L-I'l._1995-1 is merged in the inventory year 2015 with unit of
land FL-I'L._1-; consequently, the unit of land has not an area value anymore.

v' Constant across the entire time series, given Approach 2 does not identify and track subsequent changes in units
of land. This means
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Step 3b

Second: We generate units of land from all other land-use conversion matrices, although limited'é8 to areas under
conversion -i.e. one unit of land for each area in conversion:

1996/2000

D Previous Current Area (ha)
Category Subeategory Category Subcategory Subdivision 1990 1995 2000 2005 2010 2013 2020 2025
FL-FL_2000-1 Confrs Plantation Broadieaver Natural - - 30 30 30 30 - -
FLFL,_2000-3 | Forest land | Managed Forestland| 0~ " | Fosest land| Managed Forest land | Broadbarer Planiation | < . i0 0 0 i0 - -
FL-FL_2000-3 Broadleaver Plantation Conifers Plantation - - 170 170 170 170 - -
CL-FL_2000-1 | Cropland | Anawal Cropland _Aunal cros Forest land | Managed Focest land | Broadbases Plantation - - 10 10 10 10 - -

- 2000- lleases Plantation - - 3 3 3 3 - -
GL-FL_2000-1 Grassland | Managed Gurassland Grassland Forest land | Managed Forest land Braadlasss Rlatation 30 30 30 30
GL-FL_2000-2 Conifers Plantation - - 100 100 100 100 - -
FL-CL_2000-1 |Forest land | Managed Forest land | Broadibarer Natwral | Cropland | Perenmial Cropland DPerenmial crope - - 100 100 100 100 - -
GL-CL_2000-1 | Grassland | Managed Grassland Grassland Cropland | Annual Cropland Rice - - 20 20 20 20 - -
FL-GL_2000-1 |Forest land | Managed Forest land | Breadibarer Natwral | Grassland | Managed Grassland Grassland - - 168 168 168 168 - -
FL-SL_2000-1 |Forest land | Managed Forestland !  Conifirs ] g Settflements| Settlements (Other) Settlemernts - - 72 T2 72 72 - -
GL-OL_2000-1 | Grassland | Managed Grassland Grassland Other land | Manaped Other land Qther land - - 20 20 20 20 - -

T Previous Current Area (ha)

Category Subcategory bdi Category Subcategory bdivisic 1990 1995 2000 2005 2010 2015 2020 2025

FL-FL_2005-1 Broadlaves Natural - - - 20 20 20 20 -

e Forest land | Managed Forest land N Forest land | Managed Fogest land | Conferr P io — — — —
FL-FL_2003-2 Broadleaver Plawtation - - - 5 5 5 5 -
CL-FL_2003-1 | Cropland | Annval Cropland Amueal crogs Forest land | Managed Forest land | Broadkarer Plantation - - 5 5 5 5 -
GL-FL_2003-1 Broadfaves Natural - - - 13 15 15 15 -
GL-FL_2003-2 || Grassland | Managed Grassland Grassiand Fosest land | Managed Fosest land | Broadlearer Plantation - - - 10 10 ] 10 -
GL-FL_2003-3 Conifers Plantation - - - 20 20 20 20 -
FL-CL_2005-1 [Forest land! Manased Forest land | Broadkarer Natiral | Cropland | Perennial Cropland Porvmiial crops 50 50 5 50
GL-CL_2005-1| Grassland | Managed Grassland Grassiand Cropland | Anmal Cropland Rice - - - 5 5 5 5 -

- 2005- s = lleaves Natoral - - - 2 2 2 2 -
FL GL?,DD)_ 1 | Forest land; Mana E.rl Porest land | Broadkaer Natura, Grasthand | Managed Grassland Crasslond 0 0 0 0
CL-GL_2005-1| Cropland ! Perennial Cropland Perenmial crops - - - 20 20 20 20 -
FL-SL_2003-1 |Forest land} Managed Forest land | ~ Coniferr Natnral - - - 30 30 30 30 -

= Settl <! Settl = (Oth Settiements
CLSL, 20051 || Cropland | Perennial Cropland | Perewmialrgpe |- o] oo e R - - - 10 10 10 10 -
D Previous Current Area (ha)
Category Subearegory bdi Caregory Subcategory bdivisi 1990 1995 2000 2005 2010 2015 2020 2025
FL-FL_2010-1 |Forest land{ Managed Forest land} Conjfers Plantation ||Forest land { Managed Forest land | Broaalkaver Natural - - - - 3 3 E 3
CL-FL_2010-1 | Cropland | Perennial Cropland Perennial craps Forest land; Managed Forest land | Broadleares Natural - - - - 5 5 5 5
GL-FL_2010-1 | Grassland | Manaped Grassland Grassiand Forest land i Managed Forest land | Broadikarer Plantation - - - - 10 10 10 10
CL-CL_2010-1 | Cropland | Perenmal Cropland Perenial crops Cropland | Annual Cropland _Anmual crops - - - - 40 40 40 40
CL-CL_2010-1 |Settlements} Settlements (Other) Settlements Cropland | Perennial Cropland Peremmial crops - - - - 60 60 60 60
FL-SL_2010-1 |Forest land{ Managed Forest land |  Conifers Plantation - - - - 3 3 B 3
= s s et
CL-SL_2010-1 | Grassland | Managed Grassland Grddnd | iiements) Settements (Othes) Setthrient - - - - 10 10 10 10
T Previous Current Area (ha)
Category Subcategory Subdivision Category Subcategory frisi 1990 1995 2000 2005 2010 2015 2020 2025

- 2015- nifers Natural cileaves Plantation - - - - -

FLAL_ 2011 et land ] Managed Forest lnad ko S8 200t lund| Managed Forest land | o/ooiotss Plnatizn 10 10 1o
FL-FL_2015-2 Broadkaver Plantation Conifers Plantation - - - - - 40 40 40
CL-CL_2015-1| Cropland | Annual Cropland _Amunal crops Cropland | Perennial Cropland Perennial crops - - - - - 30 30 30
CL-GL_2015-1| Cropland | Annual Cropland _Ammnal crops Grassland | Managed Grassland Grassland - - - - - 60 60 60
FL-SL_2015-1 [Forest land{ Managed Foxsest land | Conifirs Plantation - - - - - 30 30 30
CL-SL_2015-1 Annval Cropland Rice - - - - - 10 1o 10

== Cropland 3 s ) Hements
LS 20152 | P T il Conalandd | Pormmi e | oot | Setdeaneats (Othe) Stk - - - - - 20 20 20
GL-SL_2013-1 || Grassland | Managed Grassland Grassland - - - - - 10 10 10

2016/2020
TE Previous Current Area (ha)
Category Subcategory jrisi Category Subcategory belivi 1990 1995 2000 2005 2010 2015 2020 2025

CL-FL_2020-1 Annual crops - - - - - - 30 30
CLFL, 20202 | Croplund | <0l Ceopland Riee Broadases Plantation | - - - - . - I 0

e - Forest land | Managed Forest land
CL-FL_2020-3 Perenmial Cropland Perennial crops - - - - - - 20 20
OL-FL_2020-1 | Other land | Managed Other land Other land Conifers Plantation - - - - - - 10 10

- 2020- 3 3 adfaver Plantation - - - - - - 5 5
FL-CL_2020-1 |Forest land | Manaped Fosest land | Broadikarer Plantation Croplud | Perennial Croplind Deremmial eyt
FL-CL_2020-2 |Forest land | Managed Forest land{  Coniferr Plantation - - - - - - - - - 100 100
FL-SL_2020-1 |Forest land | Managed Forest land | Consfers Plantation - - - - - - 10 10

= Settl i Settl s (Oth Settlemerts

GLSL 20201 | Guasiland. | Managed Grasiland | Graslond ctfements; Setfements (hed e - - - - - - 30 30

T Previous Current Area (ha)
Category Subcategory jTisie Category Subcategory bdivis 1990 1995 2000 2005 2010 2015 2020 2025
CL-FL_2023-1 | Cropland | Annual Cropland ~Anmual crops Forest land | Managed Forest land | Broadkarer Natural - - - - - - 40
CL-CL_2025-1 | Cropland | Annuval Cropland ~Awmial eraps Cropland | Perennial Cropland Perermial crops - - - - - - - 70
GL-CL_2025-1 | Grassland | Managed Grassland Grassland Cropland | Anomal Cropland _Annnal crops - - - - - - - 30
Forest land | Managed Forest land | Broadliaes Plantatin - - - - - - - ig
Croplaad Anmual Cropland _Aunal crogs Settlements| Settlements (Othes) Settlerents - - - - - - - 60
CL-SL_2015-2 - Perennial Cropland Perennial crops - - - - - - - 20
GL-SL_2015-1 | Grassland | Managed Grassland Grassland - - - - - - - 20

168 Areas in diagonal grey cells have already generated units of land Rewaining in the land-use subdivision at step 3a.
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Step 3c

Third: from the land-use conversion matrices we calculate for each unit of land Remaining in a subdivision the area it

has in each year of the time series:

IPCC Inventory Software (TSU IPCC TFI)

1. taking the area the unit of land had in the previous inventory year Y;

2. subtracting all areas reported in the relevant land-use conversion matrix as converted in the inventory year Y from
the subdivision of that unit of land to another subdivision (i.e. a// areas in the land-use conversion matrix: reported in the

row corresponding to the subdivision, excluding the area in the grey cell);

3. adding all areas reported in the year Y-(D+1)1% as converted to the subdivision of that unit of land.

Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)

Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)

Broagieaver Namral Broadieaver Namral 59,662
Conifers Natural Conifers Natuwral 29898
Managed Forest Land = M d Forest Land =
Broadieaves Planzation Broadieaves Planzation 2,830
Canifers Plantation 5,950 Canifers Plantation 8,935
~Anmal crops ~Anmual crops 79,985
Annual Cropland = Annual Cropland =
Rice Rice 500
Perennial Cropland Perennial crops 5,000 Perennial Cropland Perennial crops
Managed Grassland Grassland 49,830 Managed Grassland Grassland
Settlements {Other land) Serlements 4,000 Settlements {Other land) Sertlements 4,000
Managed Other Land Osber land 1,000 Managed Other Land Osber land 1,000
Subcategory Subdivision Area (2000) Subeategory Subdivision Area (2005)

No merging in 2005 given the time series of changes starts in 1995

No merging in 2005 given the time series of changes starts in 1995

Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y 15 the last year of the land-use conversion matrix

D is the transition period (20 years)

Braadieaves N i
Area (1) to be entered for units of land Remaining in a land-use subdivision TR
i.e. that did not undergo any conversion in the last 1_(-(D+1) years, where: Managed Forest Land Contfers Nanwral
Y is the last year of the land-use conversion martrix Broadieaver Plantation
D is the transition period (20 years) o
Braadleaver Nanaal e _Anmal crops ,
Cansfirs Naneral Rice 750
Managed Forest Land . -
Bruasieaver Plantation Perennial Cropland Perennial crops 7,905
Conifers Planrarisn 8,925 Managed Grassland Crarsiand 69,7350
_Anmual erons 79,955 Sertlements (Other land) Sestlements 5,040
Annual Cropland :
Rice S00 Managed Other Land Osber land 1,000
Perennial Cropland Pereanial crops 7,925 Subcategory Subdivision Area (2015)
Managed Grassland Crassiand 59,750 Although in the year 2015 units of land that were converted in the year
Settlements (Other land) Sermiements 5,940 1995 are merged with the corresponding unit of land Remaining in the
Managed Other Land Osber land 1,000 relevant subdivision (grven those have concluded the transition period),
Subcategory Subdivision Area (2010) such merging occurs after the area for the relevant Remaining land-use

No merging in 2005 given the time series of changes starts in 1905

subdivision has been entered by the user

Area (ha) to be entered for units of land Remarning in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
Dis the transition period (20 years)

Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)

Braadleaves Narural 59,667 Braadleaves Narural 59,697
Gonfers Nanral 29,788 Confirs Nanwral 29,788

Managed Forest Land M d Forest Land
Braadleaves Plantarion 2,740 Braadleaves Plantation 2,750
Canfirs Plantation 9485 Confirs Plantation 9,575
Anmial croor 50,215 Anmueai cvops 50,045

Annual Cropland - Annual Cropland -
Rice 800 Rice 820
Perennial Cropland Perennial crops 5,855 Perennial Cropland Perennial crops 5,975
Managed Grassland Grassiand 59,720 Managed Grassland Grassiand 59,638
Settlements (Other land) Sertlemenss 5,040 Sertlements (Other land) Sertlemenss 5,012
Managed Othe: Land Orber Jand 990 Managed Other Land Orber land 1,010
Subcategory Subdivisian Area (2020) Subcategory Subdivisian Area (2025)

Although in the year 2015 units of land that were converted in the year
1995 are merged with the corresponding unit of land Remaining in the
relevant subdivision (grven those have concluded the transition period),
such merging occurs after the area for the relevant Remaining land-use

subdivision has been entered by the user

Although in the year 2015 units of land that were converted in the year
1995 are merged with the corresponding unit of land Remaining in the
relevant subdivision (given those have concluded the transition period),
such merging occurs after the area for the relevant Remaining land-use

subdivision has been entered by the user

169 This is to avoid to double count areas converted in the year Y-D to the subdivision of that unit of land, given those are manually merged in

the inventory year Y after we have entered the area of that unit of land.
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Step 3d

Fourth: we compile all the time series of areas of units of land on a single table to be used for data entry in the Soffware.

Previous Current Area (ha)

D Category Subcateg Category Subcategory Subdivision 1990 1995 2000 2005 2010 2013 2020 2025
FL-FL_1 Broadieaver Natural Broadieaver Natural | 91285 | 90,000 | 89,732 | 89,662 | 89662 | 89,662 | 89,667 | 89697
FL-FL?? Fosest lund | Managed Forest land Conifers Natsral Fosest land] Managed Forest lund Conifers Natwral 3-[),2-6[) S-D,DDD 29,9-2‘3 29,3-93 29,5.95 29;9‘3 29,:33 29:55
FL-FL_3 Broadiaves Plawtation Broadieaves Plantation | 3,030 3,000 2,830 2,830 2,830 2,790 2,740 2,730
FL-FL_4 Conifers Plantation Conifers Plantation 9,000 9,000 8,960 8,935 8,925 8,893 9445 9675

"EL-FL’BQ L Forest land | Managed Forest land Braadiases 1Y | Fozest land | Managed Forest land |  Comfers P 7 - J[_)D J[_)D J?D J[_)D i - -
FL-FL 2 - 250 250 250 250 s - -
GL-FL_IE'Eli-l Grassland | Managed Grassland Grassland Forest land | Managed Forest land Bmﬂ_ﬂfﬂw 2 ;fr‘jm" - = 2 2 = X - -
GL-FL_1993-2 Cosifers Plantation - 100 100 100 100 merge - -

CL-CL_1 Annoal Cropland ~Awmial craps el Cropland _Amnnal crops 20,065 | 80000 | 79990 | 79985 | 79985 | 79923 | 80,215 | 30,045
CL-CL_2 Cropland N Riee Cropland N Rice 800 800 800 800 800 760 800 820
CL-CL_3 Perennial Cropland Perennial crops Perennial Cropland Peresmial craps 8,020 8,000 3,000 7970 7925 7,905 8,895 8975
CLCL 1293 L) copland | Annwal Cropland Ammialraps | Cropland (-2 Cropland iz ' 2 2 2 2 il ' -
CL-CL_1993-2 - - : - Perennial Cropland Perenmial crope - 10 10 10 10 Ed - -
FL-CL_1995-1 |Forest land | Managed Forest land | Broadbarer Natwral | Cropland | Perennial Cropland Peresmial craps - 940 940 940 940 merge - -
GL—CLleD%—L Gunssland | Managed Gaassland Crasslond Croplind Anmal Cropland _Amunal crops - 320 320 320 320 e - -
GL-CL_1995-2 Perennial Cropland Perenmial crope - 50 60 60 50 Ed - -
GL-GL_1 Grassland | Managed Grassland Grassland Grassland | Managed Grassland Grassland 70,525 | 70000 | 69,830 | 69780 | 69,760 | 69,750 | 69760 | 69,878
FL—GL719957—1 Forest land | Managed Fosest land | Broadkarer Natural Grassland | Mansged Grnssland Crasslond - 373 373 373 373 e - -
CL-GL_1995-1| Cropland | Annowal Cropland _Aunal crogs - > 3 3 5 merge - -
SL-5L_1 Settlements| Settlements (Other) Settlements Setflements} Settlements (Other) Settlemernts 6,000 6,000 6,000 6,000 3,940 5,940 6,065 6,137
FL-SL_1995-1 Broadkaver Natural - 10 10 10 10 e - -
FL-SL_1995-2 |Pozest land | Managed Forest land{  Conffirr Natwra/ | Setlements; Settlements (Other) Settlemernts - 10 10 10 10 meree - -
FL-SL_19 Broadbaves Plantation - 30 30 30 30 merge - -
CL-SL_1993-1 || Cropland | Perennial Cropland Perenial crops Settlements Settlements (Other) Settlemerts - 20 20 20 20 e - -
GL-SL_1995-1 | Grassland | Managed Grassland Grassland Settlements; Settlements (Other) Settlerents - 40 40 40 40 T - -
OL-SL_1995-1 | Other land | Managed Other land Other land Setflements} Settlements (Other) Settlemernts - 5 5 5 5 merge - -
OL-OL_! Other land | Managed Other land Other land Other land | Managed Other land Other land 1,015 1,000 1,000 1,000 1,000 1,000 990 1,010
FL-FL_2000-1 Congfs Plintation Broadieaves Natural - - 30 30 30 30 merge -
FL-FL_2000-2 |Forest land | Managed Fogest land Forest land | Managed Forest land | Broadkaver P, i - - 10 10 10 10 wmerge -
FL-FL_2000-3 Broadbeaves Plantation Conifers Plantation - - 170 170 170 170 mrerge -
CL-FL_2000-1 | Cropland | Annual Cropland ~Anmual crops Forest land | Managed Forest land | Broadkaves Plantation - - 10 10 10 10 merge -
GLEL_ 20001 Grassland | Managed Grassland Grassland Forest land | Managed Forest land Bmﬂqfﬂwpm’ffmﬂ - . 30 30 30 30 i -
GL-FL_2000-2 Cosifers Plantation - - 100 100 100 100 merge -
FL-CL_2000-1 |Forest land ! Managed Fosest land | Broadkawer Natwra/ | Cropland | Pereanial Cropland DPerennial crope - - 100 100 100 100 nierge -
GL-CL_2000-1 | Grassland | Managed Grassland Grassland Cropland | Annual Cropland Rice - - 20 20 20 20 nerge -
FL-GL_2000-1 |Forest land | Managed Forest land | Broadkaser Natwra/ | Grassland | Managed Grassland Grassland - - 168 168 163 168 merge -
FL-SL_2000-1 |Forest land! Manaped Fosestland ! Conffers Natwra! | Settlements| Settlements (Other) Settlemerts - - 72 72 72 72 nierge -
GL-OL_2000-1 || Grassland | Managed Grassland Grassland Other land | Managed Other land Other land - - 20 20 20 20 nrerge -
FL L 20051 I posest lund| Mannged Fosest land -2/ 8 Natral {E o, b 1| Managed Fosest land | Congirs Plartation - - - =i = 20 =i il
FL-FL_2003-2 Broadleaves Plantation - - - 5 5 5 5 mierse
CL-FL_2005-1 | Cropland | Annual Cropland Anmwal crops Forest land | Managed Forest land | Broadlkases Plantation - - - 5 5 5 5 rerge
GL-FL_2005-1 Broadlaver Natural - - - 13 15 15 13 mierge
GL-FL_2003-2 | Grassland | Managed Grassland Grassland Forest land | Managed Forest land | Broadieares Plantation - - - 10 10 10 1o BT
GL-FL_2005-3 Conifers Plantation - - - 20 20 20 20 g
FL-CL_2003-1 |Forest land| Managed Forest land{ Broadbarer Natwral | Cropland | Perennial Cropland Perennial crope 3 20 30 3 mierse
GL-CL_2005-1 | Grassland | Manaped Grassland Gracsland Cropland |  Anmual Cropland Rice - - - 5 5 5 5 e
FL-GL_]UDE_-[ Forest land | Mana e.d Forest land | Broadibases Natwral Geassbind | Manssed Grasthand Crassiond - - - 20 20 20 20 mierse
CL-GL_2005-1| Cropland | Perennial Cropland Perennial crops - - - 20 20 20 20 rerge
FL-SL_2005-1 |Porest land{ Managed Forest land |  Confers Natural - - - 30 30 30 30 L
CLASL_ 2005-1 | Coupland | Pecensisl Coopland | Persmirgpe | oo cnete] Setlements (Other) Jutthrats - - - 10 10 10 10 mg
FL-FL_2010-1 |PFosest land|{ Managed Forest land} Congrs Plantation _|Forest land { Managed Forest land | Brogalkaver Natural - - - - 5 5 5 5
CL-FL_2010-1 | Cropland | Perennial Cropland Perennial crops Forest land | Managed Forest land | Broadlbaver Natnral - - - - 5 5 5 5
GL-FL_2010-1 | Grassland | Managed Grassland Grassland Forest land | Managed Forest land | Broadkaces Plantation - - - - 10 10 ] 10
CL-CL_2010-1 | Cropland | Perennial Cropland Perennial crops Cropland | Anmal Cropland _Anural crops - - - - 40 40 40 40
SL-CL_2010-1 ||Settlements| Settlements (Other) Settloments Cropland | Perennial Cropland Perennial crops - - - - 60 60 60 60
FL-SL_2010-1 |Forest land | Managed Forest land | Congfers Plantation Settlements| Settlements (Other) Sottlomnts - - - - 5 5 5 5
CL-SL_2010-1 || Grassland | Managed Grassland Grassiand B - - - - 10 10 10 10
- 2015- nifers Natiral lkaves Plantation - - - - -
;iii:;gl‘ ; Foest lnd| Managed Forest land Bmc:n;;: Pz:m Fosest land | Managed Forest Lund BZ:T;?}‘ZTL’:  — - - - - f)DD Lfoo lf;
CL-CL_2015-1 | Cropland | Anuuval Cropland ~Annual crops Cropland | Perennial Cropland Perennial crope - - - - - 30 30 30
CL-GL_2015-1| Cropland | Annonal Cropland _Annal crops Grassland | Manaped Grassland Grassiand - - - - - 60 60 60
FL-SL_2015-1 |Porest land | Managed Forest land {  Conifers Plantation - - - - - 30 30 30
giiijgt ; Cropland P:::::]zl(:é:;r]::d Pmi’; e Setflements] Setlemments (Othed) Setthments ;g ;g é g
GL-SL_2013-1 | Grassland | Managed Grassland Grassland - - - - - 10 10 10
CL-FL_2020-1 Annual crops - - - - - - 30 30
CLFL 26903 | Croplana | 20l Ceopland B Broadbases Plantation | - . , , - , o 0
- - = - Forest land | Managed Forest land
CL-FL_2020-3 Perennial Cropland |  Perennial crops - - - - - - 20 20
OL-FL_2020-1 | Other land | Managed Other land Other land Conifers Plantation - - - - - - ] 10
FL-CL_2020-1 |Forest land | Managed Forest land | Braadlkarer Plantation Cropland | Pezeasial Cronlaad Porenial crobe - - - - - - 5 50
FL-CL_2020-2 |Forest land | Managed Forest land | Conifers Plantation - B B - - - - - - 100 100
FL-SL_2020-1 |Forest land Managed Forest land | Congfers Plantation - - - - - - o 10
GLSL, 7070-1 | Grasshand | Managed Grasaland émm' Setflementy; Settlemeats (Qthed i - - - - - - 30 30
CL-FL_2023-1 | Cropland | Annual Cropland ~Awmial eraps Forest land | Managed Forest land | Broadikearer Natnral - - - - - - - 40
CL-CL_20253-1| Cropland | Anaual Cropland _Annal crops Cropland | Pereanial Cropland Perenmial crops - - - - - - - 70
GL-CL_2025-1 | Grassland | Managed Grazsland Grassiand Cropland | Anmual Cropland Awmnal crope - - - - - - - 30
FL-SL_2025-1 Focest lind| Managed Fosest lind Broadfeaves Plantation - - - - - - - 10
Conifers Plantation - - - - - - - 40
Annual Cropland Awnal cropgs Settlements! Settlements (Othes) Settlererts - - - - - - - 60
Cropland - . !
- Perennial Cropland Perennial crops - - - - - - - 20
Grassland | Managed Grassland Grassland - - - - - - - 20
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Step 4

We enter data in the Soffware.

Recall: enter units of land in the Sofiware from the first year -i.e. 1990- of the time series!” till the last year -i.e.
2025. This is a MUST requirement to correctly enter a Land Representation in the Soffware.

170 Recall, this first requires setting the time series in the Inventory Year TAB of the Application Menu (accessible from the main bar of the Sofiwtare).
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Step 4a
In the Regions TAB, we enter:
3. total area of the country, in ha

4. Regions’ name and associated area; for this example Region’s name is Example 2 and the area is 300,000 ha:

Land Representation Manager a X

Regions | Land tatle | Lanc (Approach2&3) | Total Land (All Regions and. |

W corty are

Region name o Approach Remark ’7

r Example 1 300,000 | Appreach 1

r Example 2 300,000 | Approach 2

r Example 3 300,000 | Approach 3 x
Total

| [ S00000.000]

Note the Land Representation in the figure covers all three examples of this Guide -i.e. 3 Regions for the 3 Examples
on Land Representation, each Region contains one example for the corresponding IPCC Approach.
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Step 4b
In the Land representation table TAB, we enter data from Forest land category to Other land category. Thus:

9. we click on the symbol '* on the left-hand side of the screen next to Forest land category to open submenu of
subcategories

10.we click on the symbol '* on the left-hand side of the screen next to Managed Forest land subcategory to open
submenu where to enter information on units of land according to the relevant subdivisions:

11.to select the Current land use subdivision we click on the symbol E] on the right-hand side of the field, so opening a
dropdown menu from which selecting the relevant subdivision:
Note that the dropdown menn contains the subdivisions entered in the Land Use Manager

Remark

natural broadleaves

natural conifers No change..

plantation broadleaves No change.

12.Once the Current land use subdivision is selected, we move to the following level by clicking on the symbol [* on the
left-hand side of the screen, and we:

Land use category Remark

Remark

Current Land use subdivision

13. enter the Land unit code (user-defined),

14.select the Previous land use subcategory and then the Previous land use subdivision, by clicking in both cases on symbol E]
on the right-hand side of the field,

Note that the selection of the land use subcategory determines the land use subdivision available in the dropdown menu

Land use category

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

MFL-BN-NF-UD-1

NOTE: Given FL-FL_1 is not undergoing a conversion -i.e. Reaining in the land use subdivision-, the information
in the fields Previous land use subcategory and Previous land nse subdivision and in the fields Land nse subcategory and Current
land nse subdivision is identical. Thus, the Soffware automatically!™ compiles the notation key N.A -i.e. Not Applicable- in
the fields Transition period and Year of conversion.

15. enter the Area (ha),

Land use categary

Remark

ent Land use subdivision Remark

1T The Software does it given the fields Previous land use subdivision and Current land use subdivision contain same information.
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Note: Once entered the area, we leave the Area npdate mode (accessible by clicking on the symbol &¥lon the right-hand
side of the field Area) in its default option Current inventory year and subsequent inventory years.

F

Area update maode *

() Cument invertory year only
© Curent inventory year and all subsequent invertory years

(O) Curment inventory year and all previous inventory years
() Allinventory years

16. click on SAVE, on the bottom right-hand corner of the window, before moving to enter the next unit of land.
Note that once saved the Software assign an antomatic code to the unit of land

Regions  Land

Repeating steps 1 to 15 for all units of land we complete the land representation data entry for the year 1990:

223 | TotalLanc-
Region  Example 2 ' Region area (ha) 300,000,000

1990
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Step 4c
Once all units of land for the year 1990 have been entered we create the years 1991, 1992, 1993, 1994 and 1995.

To do so, we use the Inventory Year Menu (accessible from the main bar of the Soffware) and select the Create new...
functionality.

@ IPCC Inventory Software - Land Representation - [Worksheets]
a5 Application Database | Inventory'ear | Administrate Worksheets Tools  Export/lmport  Reports  Window  Help

2006 IPCC Categories Choose... Total Net COZ Emissicn/ Removal
: i 3.A.1.b - Buffalo Create new... Warkshest

We can ecither create new inventory years as a copy of the previous inventory year -e.g. 1991 as a copy of 1990- or as
an empty inventory year.

Create new Inventory Year
New Inventory Year 1551 ~

() Create empty inventory year
© Copy data from inventory year 1930 i

Create Cancel

In both cases the Land representation table of the new inventory year contains the units of land already entered in the
previous yeat(s), although in the second case -i.e. empty inventory- no area data are prefilled by the Software. However,
given we have no new data to enter for the years 1991, 1992, 1993 and 1994, we choose to create those as a copy of
the previous inventory year; while for the year 1995, given we have new data, we choose to create it as an empty
inventory.

Create new Inventory Year
New Inventory Year 1595 ~

O Create empty inventory year
() Copy data from inventory year 1550

Create Cancel

We then enter the data for units of land in the year 1995, by repeating all steps described at Step 4b:

Regions Land representation table | Land-use conversion marix (Approach 24 3) | Total Land (All Regions |
Region | Example 2 ~  Region area (ha) 300,000.000 tha) OK Approach 2 1995

Land use category Remark
132,655 f

Note: when a unit of land under conversion is entered the Sofiware automatically set the transition period to 20 years
and the current inventory year as the Year of conversion.

Land use

Remark

Current Land use subdivision Remark

Transition Period
(D)

Land unit code Land unit code Previous Land use Previous Land use Year of
(Automatic) (User defined) subcategory subdivision w‘éarr} conversion
MFL-CP-PL-UD-4 FLFL A
MFL-CP-PL-UD-11<-MFL-EN-... | FL-FL_1385-1
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Step 4d

We repeat operations described in Step 4c to create the years 1996, 1997, 1998, 1999, 2000 and we enter data in year
2000 as described in Step 4b . And we do it for all other years; till we have created, repeating operations described in
Step 4c, all years to 2025 and we have entered data in years 2005, 2010, 2015, 2020, 2025, repeating operations

described in Step 4c.

Land Representation Manager X
Regions  Land ion table | Lang ix (Approach 28.3) | Total Land ix (41l Regions and |
Region  Example 2 ~  Region area (ha) (ha) OK Approach 2 2000
Land use category
Forest Land 132455
Cropland 50,290
Grassland 70,038
Wellands 0
Setflements 6.197
2000: Other Land 1.020

Land Representation Manager X
Regions  Land table | Land (Approach 2&.3) | Total Land ix (Al Regions |
Region  Example 2 ~|  Region area (ha) tha) OK Approach 2 2005

Land use category

2005: e

Land Representation Manager X
Regions  Land table | Land (Approsch 28 3) | Total Land (Al Regions |
Region  Example 2  Region area (ha) D tha) OK Approach 2 2010

Land use category

2010: =

Land Representation Manager x
Regions  Land ion table | Lang- ix (Approach 28.) | Total Land (Al Regions and ) |
Region  Example 2 < Region area (ha) tha) OK Approach 2 2015

Land use category

2015:

Land Representation Manager

Regions Land representation table. | Land-use conversion matrix (Approach 2&3) | Total Land

Region  Example 2 ~ Region area (ha)

matrix (Al Regions

tha) OK

Approach 2

Land use category

o
i
g

2020:

Land Representation Manager X
Regions  Land table | Land ix (Approach 26 2) | Totml Land ix (All Regions and |
Region  Example 2 ~  Region area (ha) tha) OK Approach 2 2025

Land use category

2025: —
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NOTE: In the year 2015, areas converted in the year 1995 have completed the transition period D and thus are
identified by the Soffware with blue ink.

Land Representation Manager [m] X
Regions Land table | ot : (Approach 283) | Total Lanc: (All Regions and ) |
Region  Example 2 ~  Region area tha) D tha) 0K Approach 2 2015

Current Land use subdivision Remark

Land unit code Land unit code Previous Land use Previous Landuse | | 2N=oR Feriod

(Automatic) (User defined) subcategory subdivision sk conversion
years,

Remark

MFL-BN-HF-UD-1 FL-FL_T Managed Forest Land Broadleaves Natural NA = [x
MFL-BN-NF-UD-13 GL-FL_1895-1 Managed Forest Land Broadleaves Natural NO NO 5¢) HEE
MFLBN-NF-UD-28<MFL-C .| FL-FL_2000-1 Managed Forest Land Conifers Plantation 20 2000 30 ¢y = |x
MFLEN-NF-UD-42<MGL | GL-FL_2005-1 Managed Grassland Grassland 20 2005 15¢n = |x
MFL-BN-NF-UD-51<-MFL-C .| FL-FL_2010-1 Managed Forest Land Conifers Plantation 20 2010 5 = |x
MFL-BN-NF-UD-52<-PCL-P-. | CL-FL _2010-1 Cropland Perennial Crops | Perennial crops 20 2010 5 =

By clicking on the symbol a dialog box opens where we have to select!’?, in the Land unit field, the unit of land to
which merging the unit of land that has completed its conversion period. In this case unit GL-FI,_7995_17 of an area
of 5 ha has undergone its transition period D and can thus be merged with the relevant unit of land Remaining in the
relevant land use subdivision -i.e. Broadleaves natural -, which is FI-FI_1.

Current Land s Remark

Merge Land Unit X

Previous Land use
subdivision

Land unit code Land unit code Previous Land use
(Automatic) (User defined) subcatsgory

FLFLT Managed Forest Land Broadieaves Natural
GL-FL_1935-1 Managed Forest Land Broadleaves Natural
FL-FL_2000-1 Managed Ferest Land Conifers Plantation Land use subdivision
GLFL_20051 Manzged Grasslznd Grassland Land unt GLFL_19951
FL-FL_2010-1 Manzged Forest Land Conifers Plantation trea el 5

CLFL_20101 Cropland Perennial Crops | Perennial crops
v | Target Land Unit

Source Land Unit
Land use i Managed Forest Land

Broadleaves Natural

Current Land use subdivision Land use subcategory Managed Forest Land
Land use subdivision Eradleaves Natural ~
Land unit FLFL_1 ~
Area fhal 89662 +5ha]

-
P — Canca

Once merged, the area of unit of land FL.-FI, 7 is increased of an area equivalent to the area of unit of land GL-
FI,_7995_1 -i.e. from 89,622 to 89,667 ha-and unit of land GL-FI,_7995_1 is not anymore tracked in the NGHGI.

Land Representation Manager [m] X
Regions Land table | anc (spproach28:3) | TetslLand (All Regions and |
Region  Example 2 v|  Region area fha) D (ha) OK Approach 2 2015

Land use category

Current Land Remark

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

MFL-EN-NF-UD-1 FLFL1 = X
TAFCBN-NF-UD-28<-MFL-C. | FL-FL_2000-1 Managed Forest Land Conifers Plantstion E 2000 30¢s EE
MFLBN-NF-UD-£2<MGL-_ | GL-FL_2005-1 Manzged Grassland Grassland E] 2005 s 2 |x
MFL-BN-NF-UD-51<MFL-C_ | FL-FL_2010-1 Managed Forest Land Conifers Plantation E] 2010 HD = |x
MFL-BN-NF-UD-52<-PCLP_ | CL-FL_2010-1 Cropland Perenniz| Crops | Perennial crops 2 2010 HD = |x

Merging of units of land occurs also in the inventory years 2020 and 2025.

172 The dialog box contains in a dropdown menu all units of land of the relevant subdivision that are not in a conversion status. In our case only
1 unit of land corresponds to such description.
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Conclusion

In conclusion of this example, in the Land representation table Tab you will see your land representation as expected
to be reported in an NGHGI:

Land Representation Manager O X

Regions | Land table | Land {Approsch 28 3] i| Total Land : (All Regions and. |
Region  Example 2 ~  Region area (ha) Approach 2 1990
Initial Forest Land Cropland Grassland Wetlands

Setflements
P Cropland | Crapland Unmanage Unmanage | Scitieme | S ]

) : 9 g

Final Pnmanaged | annual | Perennial | el d eacd g nts nts Other

Grops Grops Grassland ik s | (Treed) | G Land

Fnre;t Land Managed Forest
Land

Unmanaged

Unmanaged
Grassland

WManaged
fands

Unmanaged
iands

WManaged Other
Land

Unmanaged
Other Land

Initial Are

Land Representation Manager [m]

Regions | Land table  Land i (Approach 2&3) | Total Land ixc (Al Regions and |
Region  Example 2 ~  Region arca (ha) Approach 2
Initial Fi Land land Grassland Wetlands

tlements
Managed Cropland | Cropland |, "[Unmanage s

Final Fare: U"’”"a““d Annual rennial | Managed Pl Pl s dOter | FinalArea

s Crops  |© d s c 7 i (ha}

Fcre;t Land Managed Forest
Land
unmanaged
Forest Land

Managed
Grassland

Unmanaged

Managed
lands

Unmanaged
ands

Settlements
)

Setflements

(Other)

Managed Other
anc

Unmanaged
Other Land

Land Representation Manager o X

Regions | Land table | Land-use conversion matrix (Approach 2&3) 1| Total Land-use (All Regions |

Region  Example 2 v neg'mmcn) Approach 2 2000

Cropland | Cropland

Unmanage
Final Fo Annual | Perennial d
c

""““"’rﬁj ';‘,iajg‘;d . nts nte | Oher | dother e
Grassland | = et s | ( { Land Land .

Forest Land Managed Forest

anc

Unmanaged
ForestLand

Cropland Gropland
Annual Crc

Perennial Cr
Grassland Manaqed

Unmanaged
Grassland

lands

Unmanaged
lands

Seftlements Setilements

Seffiements
(Other)

Other Land Managed Other
anc

Unmanaged
Other Land

Initial Area (ha)

r
r
|_
r
|_
|7\ Managed
|— Wetiands Manages
r
r
r
r
|_
=
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Land Representation Manager

Final e
Land
Forest Land Managed Farest
anc
Unmanaged
Forest Land
Cropland
Annual Cro

Cropland

Cropland
Perennial C

Managed
Fo =

Cropland

| Cropland
Annual
Cre

nmanages

Cropland
ForestLand Sennial

Manage:
Grassland

unmanage
o d

Manage
tiands

Regions | Land table | Land-use conversion matix (Approach 243 }| Total Land (All Regions and
Region  Exampic 2 ~  Region arca (ha) Approach 2

Grassland Wetlands ments Other Land

g [Unmanage | Settleme
d nts

Seffieme | Managed | Unmanage | ooao
nts Other

(ha)

Net change
(ha)

el

(ot Land Land

Grassland Managed

Grassland

Unmanaged
Gra:

Seftlements

Other Land Managed Other

Land

Unmanaged
Other Lan

r
r

r

r

|_

u

|— Wetiands
r

r

|_

r

|_

=

Initial A

Land Representation Manager

Regions | Lend table | Land-use

fon matrix (Approach 26.3) §| Totel Land

Region  Example 2 v

Initial

ForestLand Wanaged Forest
Land
Unmanaged
Forest Land
Cropland
Annual €

Cropland

Cropland
Perennial G

Recon are g [ 50006008

iz (All Regions

Approach 2

=
SEREmE Final Area
(ha)

(Other) | Land Land

Grassland Managed

Grassland

Unmanaged
Grassland

WManaged
Wetlands

Unmanaged

Settlements

Other Land Managed Other

anc

Unmanaged
Other Lan

’,
’,

’_

’,

’7 !

’— Wetlands
’,

’,

’_

’_

’,

=

Land Representation Manager

Regions | Land table | Land-uss

ion matrix (Approzch 28 3) || Tots! Land

Region  Example 2 v

Initial

Managed | |

R area oy | 5000000

Fores

4| Cropland | Cropland
Annual nial
Crops Crops

nmanage:
Grass

Manage

Approach 2

Unmanage
i d

Forest Land

Cropland

Grassland

Sefflements

Other Land

’,
’,

’,

’,

’_

il

’— Wetlands
’,

’,

’_

’,

’_

=
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IPCC Inventory Software (TSU IPCC TFI)

Land Representation Manager

Regions | Lend table | Land {Approach 3& 3) | Total Lan (All Regions |
Region  Example 2 ~  Region area (ha) Approach 2
Initial Forest Land Cropland Grassland Wetlands

o Managed | Unmanage e
Final F = d d d ot e

|— ForestLand Managed Forest

Land

Unmanaged
ForestLand

Gropland Cropland
Annual Crc

Cropland
P

ennial Cri

Grassland

unmanaged
Grassland

Unmanaged

Settlements

Seftlements

Other Land Managed Other

anc

Unmanaged
Other Land

r
r
r
r
|— v d
r Wetlands —
|_
r
|_
r
|_
—

initial Area (ha)

Net change
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Guide to Land Representation IPCC Inventory Software (TSU IPCC TFI)

Glossary

Category/Subcategory/Subdivision: in the Sofiware, category refers to the 6 IPCC land use categories, subcategory
refers to the pairs under which subdivisions aggregate in the Land Use Manager, subdivision refers to the land use
types entered by users in the Land Use Manager.

v" Category: The 6 IPCC land use categories are broadly defined in Chapter 3 (Volume 4, 2006 IPCC Guidelines), and
it is recognized that these categories are a mixture of land cover (e.g., Forest, Grassland, Wetlands) and land use
(e.g., Cropland, Settlements) classes. Within a GHG Inventory, each land use category is composed of 2 reporting
sets: Land remaining in the land category and Land converted to the land category.

v' Subcategory: The Software disaggregates the 6 IPCC land use categories in pairs of subcategories -i.e. 12-,
depending on the presence of human activity i.e. Forest land, Grassland, Wetlands and Other land, as Managed vs
Unmanaged land, or for those categories that are manmade depending on the presence of woody biomass i.c.
Cropland, annual vs perennial crops, and Settlements, treed vs other.

v' Subdivisions: are those land use types entered by users in the Land Use Manager under any of the 12
subcategories. There is not a limit to the number of subdivisions users can enter.

Region: Any stratification of the national territory in subnational units, as defined by users (e.g., administrative regions,
ecological zones, parks, land subject to specific project activities, as well as a mix of those). Users can enter any number
of user-specific regions. If users wish to report for the entire country, only one region is to be defined.

Unit of land: is an area homogeneous for all relevant variables that qualify a land use subcategory. Under approach 1,
homogeneity is limited to the current status of the land; under Approaches 2 and 3 it depends on historical records
too. Units of land are entered in the Land Representation Manager and then transferred by the Soffware to the
relevant calculation worksheets.

Units of land can be in a:

v’ Remaining status, which means that the area did not undergo a conversion to another land use subdivision within
the last D years; where D is the transition period.

v Conversion status, which means that the area did undergo a conversion to another land use subdivision within
the last D years; where D is the transition period.
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Land Representation exercise.accdb




Tables



		1		1990				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		91,285		133,575		133,575

						Conifers Natural		30,260

						Broadleaves Plantation		3,030

						Conifers Plantation		9,000

				Annual Cropland		Annual crops		80,065		80,865		88,885

						Rice		800

				Perennial Cropland		Perennial crops		8,020		8,020

				Managed Grassland 		Grassland		70,525		70,525		70,525

				Settlements (Other land)		Settlements		6,000		6,000		6,000

				Managed Other Land 		Other land		1,015		1,015		1,015

				Total final		Subdivision		300,000								*

						Subcategory				300,000

						Category						300,000



		2		1995				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		90,005		132,655		132,655

						Conifers Natural		30,000

						Broadleaves Plantation		3,000

						Conifers Plantation		9,650

				Annual Cropland		Annual crops		80,320		81,170		90,180

						Rice		850

				Perennial Cropland		Perennial crops		9,010		9,010

				Managed Grassland 		Grassland		70,040		70,040		70,040

				Settlements (Other land)		Settlements		6,125		6,125		6,125

				Managed Other Land 		Other land		1,000		1,000		1,000

				Total final		Subdivision		300,000

						Subcategory				300,000

						Category						300,000



		3		2000				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,767		132,455		132,455

						Conifers Natural		29,928

						Broadleaves Plantation		2,880

						Conifers Plantation		9,880

				Annual Cropland		Annual crops		80,310		81,180		90,290

						Rice		870

				Perennial Cropland		Perennial crops		9,110		9,110

				Managed Grassland 		Grassland		70,038		70,038		70,038

				Settlements (Other land)		Settlements		6,197		6,197		6,197

				Managed Other Land 		Other land		1,020		1,020		1,020

				Total final		Subdivision		300,000

						Subcategory				300,000

						Category						300,000



		4		2005				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,732		132,405		132,405

						Conifers Natural		29,898

						Broadleaves Plantation		2,900

						Conifers Plantation		9,875

				Annual Cropland		Annual crops		80,305		81,180		90,310

						Rice		875

				Perennial Cropland		Perennial crops		9,130		9,130

				Managed Grassland 		Grassland		70,028		70,028		70,028

				Settlements (Other land)		Settlements		6,237		6,237		6,237

				Managed Other Land 		Other land		1,020		1,020		1,020

				Total final		Subdivision		300,000

						Subcategory				300,000

						Category						300,000



		5		2010				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,742		132,415		132,415

						Conifers Natural		29,898

						Broadleaves Plantation		2,910

						Conifers Plantation		9,865

				Annual Cropland		Annual crops		80,345		81,220		90,365

						Rice		875

				Perennial Cropland		Perennial crops		9,145		9,145

				Managed Grassland 		Grassland		70,008		70,008		70,008

				Settlements (Other land)		Settlements		6,192		6,192		6,192

				Managed Other Land 		Other land		1,020		1,020		1,020

				Total final		Subdivision		300,000

						Subcategory				300,000

						Category						300,000



		6		2015				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,742		132,385		132,385

						Conifers Natural		29,798

						Broadleaves Plantation		2,970

						Conifers Plantation		9,875

				Annual Cropland		Annual crops		80,285		81,120		90,275

						Rice		835

				Perennial Cropland		Perennial crops		9,155		9,155

				Managed Grassland 		Grassland		70,058		70,058		70,058

				Settlements (Other land)		Settlements		6,262		6,262		6,262

				Managed Other Land 		Other land		1,020		1,020		1,020

				Total final		Subdivision		300,000

						Subcategory				300,000

						Category						300,000



		7		2020				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,742		132,295		132,295

						Conifers Natural		29,788

						Broadleaves Plantation		2,980

						Conifers Plantation		9,785

				Annual Cropland		Annual crops		80,255		81,080		90,365

						Rice		825

				Perennial Cropland		Perennial crops		9,285		9,285

				Managed Grassland 		Grassland		70,028		70,028		70,028

				Settlements (Other land)		Settlements		6,302		6,302		6,302

				Managed Other Land 		Other land		1,010		1,010		1,010

				Total final		Subdivision		300,000

						Subcategory				300,000

						Category						300,000



		8		2025				Area (ha)

				Subcategory		Subdivision		Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,782		132,285		132,285

						Conifers Natural		29,788

						Broadleaves Plantation		2,970

						Conifers Plantation		9,745

				Annual Cropland		Annual crops		80,115		80,940		90,275

						Rice		825

				Perennial Cropland		Perennial crops		9,335		9,335

				Managed Grassland 		Grassland		69,978		69,978		69,978

				Settlements (Other land)		Settlements		6,452		6,452		6,452

				Managed Other Land 		Other land		1,010		1,010		1,010

				Total final		Subdivision		300,000

						Subcategory				300,000

						Category						300,000







UnitsOfLand to input



				Inventory Year Y

				ID		Previous						Current						Area (ha)

						Category		Subcategory		Subdivision		Category		Subcategory		Subdivision		1990		1995		2000		2005		2010		2015		2020		2025

				FL-FL_1		Forest land		Managed Forest land		Broadleaves Natural		Forest land		Managed Forest land		Broadleaves Natural		91,285		90,005		89,767		89,732		89,742		89,742		89,742		89,782

				FL-FL_2						Conifers Natural						Conifers Natural		30,260		30,000		29,928		29,898		29,898		29,798		29,788		29,788

				FL-FL_3						Broadleaves Plantation						Broadleaves Plantation		3,030		3,000		2,880		2,900		2,910		2,970		2,980		2,970

				FL-FL_4						Conifers Plantation						Conifers Plantation		9,000		9,650		9,880		9,875		9,865		9,875		9,785		9,745

				CL-CL_1		Cropland		Annual Cropland		Annual crops		Cropland		Annual Cropland		Annual crops		80,065		80,320		80,310		80,305		80,345		80,285		80,255		80,115

				CL-CL_2						Rice						Rice		800		850		870		875		875		835		825		825

				CL-CL_3				Perennial Cropland		Perennial crops				Perennial Cropland		Perennial crops		8,020		9,010		9,110		9,130		9,145		9,155		9,285		9,335

				GL-GL_1		Grassland		Managed Grassland		Grassland		Grassland		Managed Grassland		Grassland		70,525		70,040		70,038		70,028		70,008		70,058		70,028		69,978

				SL-SL_1		Settlements		Settlements (Other)		Settlements		Settlements		Settlements (Other)		Settlements		6,000		6,125		6,197		6,237		6,192		6,262		6,302		6,452

				OL-OL_1		Other land		Managed Other land		Other land		Other land		Managed Other land		Other land		1,015		1,000		1,020		1,020		1,020		1,020		1,010		1,010

																		300,000		300,000		300,000		300,000		300,000		300,000		300,000		300,000





				Inventory Year Y-D

				ID		Previous						Current						Area (ha)

						Category		Subcategory		Subdivision		Category		Subcategory		Subdivision		1970		1975		1980		1985		1990		1995		2000		2005

				FL-FL_1		Forest land		Managed Forest land		Broadleaves Natural		Forest land		Managed Forest land		Broadleaves Natural		91,285		91,285		91,285		91,285		91,285		90,005		89,767		89,732

				FL-FL_2						Conifers Natural						Conifers Natural		30,260		30,260		30,260		30,260		30,260		30,000		29,928		29,898

				FL-FL_3						Broadleaves Plantation						Broadleaves Plantation		3,030		3,030		3,030		3,030		3,030		3,000		2,880		2,900

				FL-FL_4						Conifers Plantation						Conifers Plantation		9,000		9,000		9,000		9,000		9,000		9,650		9,880		9,875

				CL-CL_1		Cropland		Annual Cropland		Annual crops		Cropland		Annual Cropland		Annual crops		80,065		80,065		80,065		80,065		80,065		80,320		80,310		80,305

				CL-CL_2						Rice						Rice		800		800		800		800		800		850		870		875

				CL-CL_3				Perennial Cropland		Perennial crops				Perennial Cropland		Perennial crops		8,020		8,020		8,020		8,020		8,020		9,010		9,110		9,130

				GL-GL_1		Grassland		Managed Grassland		Grassland		Grassland		Managed Grassland		Grassland		70,525		70,525		70,525		70,525		70,525		70,040		70,038		70,028

				SL-SL_1		Settlements		Settlements (Other)		Settlements		Settlements		Settlements (Other)		Settlements		6,000		6,000		6,000		6,000		6,000		6,125		6,197		6,237

				OL-OL_1		Other land		Managed Other land		Other land		Other land		Managed Other land		Other land		1,015		1,015		1,015		1,015		1,015		1,000		1,020		1,020










Matrices

				Land-use conversion matrices (all data are in hectares - ha)

				Columns indicate the land category at the beginning of the first year

				Rows indicate the land category at the end of the last year







		1		1990\1995				Subcategory																						Total Initial

								Managed Forest Land 								Annual Cropland				Perennial Cropland		Managed Grassland 		Settlements (Other)		Managed Other Land 

								Subdivision

				Subcategory		Subdivision		Broadleaves Natural		Conifers Natural		Broadleaves Plantation		Conifers Plantation		Annual crops		Rice		Perennial crops		Grassland		Settlements		Other land				Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		90,000						300						940		35		10						91,285		133,575		133,575

						Conifers Natural				30,000				250										10						30,260

						Broadleaves Plantation						3,000												30						3,030

						Conifers Plantation								9,000																9,000

				Annual Cropland		Annual crops										80,000		50		10		5								80,065		80,865		88,885

						Rice												800												800

				Perennial Cropland		Perennial crops														8,000				20						8,020		8,020

				Managed Grassland 		Grassland		5						100		320				60		70,000		40						70,525		70,525		70,525

				Settlements (Other land)		Settlements																		6,000						6,000		6,000		6,000

				Managed Other Land 		Other land																		15		1,000				1,015

		16		Total final		Subdivision		90,005		30,000		3,000		9,650		80,320		850		9,010		70,040		6,125		1,000		300,000		300,000

						Subcategory		132,655								81,170				9,010		70,040		6,125		1,000

						Category		132,655								90,180						70,040		6,125		1,000







		2		1996\2000				Subcategory																						Total Initial

								Managed Forest Land 								Annual Cropland				Perennial Cropland		Managed Grassland 		Settlements (Other)		Managed Other Land 

								Subdivision

				Subcategory		Subdivision		Broadleaves Natural		Conifers Natural		Broadleaves Plantation		Conifers Plantation		Annual crops		Rice		Perennial crops		Grassland		Settlements		Other land				Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,737												100		168								90,005		132,655		132,655

						Conifers Natural				29,928														72						30,000

						Broadleaves Plantation						2,830		170																3,000

						Conifers Plantation		30				10		9,610																9,650

				Annual Cropland		Annual crops						10				80,310														80,320		81,170		90,180

						Rice												850												850

				Perennial Cropland		Perennial crops														9,010										9,010		9,010

				Managed Grassland 		Grassland						30		100				20				69,870				20				70,040		70,040		70,040

				Settlements (Other land)		Settlements																		6,125						6,125		6,125		6,125

				Managed Other Land 		Other land																				1,000				1,000

		11		Total final		Subdivision		89,767		29,928		2,880		9,880		80,310		870		9,110		70,038		6,197		1,020		300,000		300,000

						Subcategory		132,455								81,180				9,110		70,038		6,197		1,020

						Category		132,455								90,290						70,038		6,197		1,020

																																*





		3		2001\2005				Subcategory																						Total Initial

								Managed Forest Land 								Annual Cropland				Perennial Cropland		Managed Grassland 		Settlements (Other)		Managed Other Land 

								Subdivision

				Subcategory		Subdivision		Broadleaves Natural		Conifers Natural		Broadleaves Plantation		Conifers Plantation		Annual crops		Rice		Perennial crops		Grassland		Settlements		Other land				Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,697												50		20								89,767		132,455		132,455

						Conifers Natural				29,898														30						29,928

						Broadleaves Plantation						2,880																		2,880

						Conifers Plantation		20				5		9,855																9,880

				Annual Cropland		Annual crops						5				80,305														80,310		81,180		90,290

						Rice												870												870

				Perennial Cropland		Perennial crops														9,080		20		10						9,110		9,110

				Managed Grassland 		Grassland		15				10		20				5				69,988								70,038		70,038		70,038

				Settlements (Other land)		Settlements																		6,197						6,197		6,197		6,197

				Managed Other Land 		Other land																				1,020				1,020

		12		Total final		Subdivision		89,732		29,898		2,900		9,875		80,305		875		9,130		70,028		6,237		1,020		300,000		300,000

						Subcategory		132,405								81,180				9,130		70,028		6,237		1,020

						Category		132,405								90,310						70,028		6,237		1,020







		4		2006\2010				Subcategory																						Total Initial

								Managed Forest Land 								Annual Cropland				Perennial Cropland		Managed Grassland 		Settlements (Other)		Managed Other Land 

								Subdivision

				Subcategory		Subdivision		Broadleaves Natural		Conifers Natural		Broadleaves Plantation		Conifers Plantation		Annual crops		Rice		Perennial crops		Grassland		Settlements		Other land				Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,732																						89,732		132,405		132,405

						Conifers Natural				29,898																				29,898

						Broadleaves Plantation						2,900																		2,900

						Conifers Plantation		5						9,865										5						9,875

				Annual Cropland		Annual crops										80,305														80,305		81,180		90,310

						Rice												875												875

				Perennial Cropland		Perennial crops		5								40				9,085										9,130		9,130

				Managed Grassland 		Grassland						10										70,008		10						70,028		70,028		70,028

				Settlements (Other land)		Settlements														60				6,177						6,237		6,237		6,237

				Managed Other Land 		Other land																				1,020				1,020

		7		Total final		Subdivision		89,742		29,898		2,910		9,865		80,345		875		9,145		70,008		6,192		1,020		300,000		300,000

						Subcategory		132,415								81,220				9,145		70,008		6,192		1,020

						Category		132,415								90,365						70,008		6,192		1,020







		5		2011\2015				Subcategory																						Total Initial

								Managed Forest Land 								Annual Cropland				Perennial Cropland		Managed Grassland 		Settlements (Other)		Managed Other Land 

								Subdivision

				Subcategory		Subdivision		Broadleaves Natural		Conifers Natural		Broadleaves Plantation		Conifers Plantation		Annual crops		Rice		Perennial crops		Grassland		Settlements		Other land				Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,742																						89,742		132,415		132,415

						Conifers Natural				29,798		100																		29,898

						Broadleaves Plantation						2,870		40																2,910

						Conifers Plantation								9,835										30						9,865

				Annual Cropland		Annual crops										80,285						60								80,345		81,220		90,365

						Rice												835		30				10						875

				Perennial Cropland		Perennial crops														9,125				20						9,145		9,145

				Managed Grassland 		Grassland																69,998		10						70,008		70,008		70,008

				Settlements (Other land)		Settlements																		6,192						6,192		6,192		6,192

				Managed Other Land 		Other land																				1,020				1,020

		8		Total final		Subdivision		89,742		29,798		2,970		9,875		80,285		835		9,155		70,058		6,262		1,020		300,000		300,000

						Subcategory		132,385								81,120				9,155		70,058		6,262		1,020

						Category		132,385								90,275						70,058		6,262		1,020







		6		2016\2020				Subcategory																						Total Initial

								Managed Forest Land 								Annual Cropland				Perennial Cropland		Managed Grassland 		Settlements (Other)		Managed Other Land 

								Subdivision

				Subcategory		Subdivision		Broadleaves Natural		Conifers Natural		Broadleaves Plantation		Conifers Plantation		Annual crops		Rice		Perennial crops		Grassland		Settlements		Other land				Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,742																						89,742		132,385		132,385

						Conifers Natural				29,788														10						29,798

						Broadleaves Plantation						2,920								50										2,970

						Conifers Plantation								9,775						100										9,875

				Annual Cropland		Annual crops						30				80,255														80,285		81,120		90,275

						Rice						10						825												835

				Perennial Cropland		Perennial crops						20								9,135										9,155		9,155

				Managed Grassland 		Grassland																70,028		30						70,058		70,058		70,058

				Settlements (Other land)		Settlements																		6,262						6,262		6,262		6,262

				Managed Other Land 		Other land								10												1,010				1,020

		8		Total final		Subdivision		89,742		29,788		2,980		9,785		80,255		825		9,285		70,028		6,302		1,010		300,000		300,000

						Subcategory		132,295								81,080				9,285		70,028		6,302		1,010

						Category		132,295								90,365						70,028		6,302		1,010







		7		2021\2025				Subcategory																						Total Initial

								Managed Forest Land 								Annual Cropland				Perennial Cropland		Managed Grassland 		Settlements (Other)		Managed Other Land 

								Subdivision

				Subcategory		Subdivision		Broadleaves Natural		Conifers Natural		Broadleaves Plantation		Conifers Plantation		Annual crops		Rice		Perennial crops		Grassland		Settlements		Other land				Subdivision		Subcategory		Category

				Managed Forest Land 		Broadleaves Natural		89,742																						89,742		132,295		132,295

						Conifers Natural				29,788																				29,788

						Broadleaves Plantation						2,970												10						2,980

						Conifers Plantation								9,745										40						9,785

				Annual Cropland		Annual crops		40								80,085				70				60						80,255		81,080		90,365

						Rice												825												825

				Perennial Cropland		Perennial crops														9,265				20						9,285		9,285

				Managed Grassland 		Grassland										30						69,978		20						70,028		70,028		70,028

				Settlements (Other land)		Settlements																		6,302						6,302		6,302		6,302

				Managed Other Land 		Other land																				1,010				1,010

		8		Total final		Subdivision		89,782		29,788		2,970		9,745		80,115		825		9,335		69,978		6,452		1,010		300,000		300,000

						Subcategory		132,285								80,940				9,335		69,978		6,452		1,010

						Category		132,285								90,275						69,978		6,452		1,010







Land_Remaining to input



				Area of units of land not undergoing a change (1 unit for each land-use subdivision), before merging the area of units of land of the relevant subdivision that completed the transition time period D in the current year



				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		91,285

						Conifers Natural		30,260

						Broadleaves Plantation		3,030

						Conifers Plantation		9,000

				Annual Cropland		Annual crops		80,065

						Rice		800

				Perennial Cropland		Perennial crops		8,020

				Managed Grassland 		Grassland		70,525

				Settlements (Other land)		Settlements		6,000

				Managed Other Land 		Other land		1,015

				Subcategory		Subdivision		Area (1990)











				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		90,000

						Conifers Natural		30,000

						Broadleaves Plantation		3,000

						Conifers Plantation		9,000

				Annual Cropland		Annual crops		80,000

						Rice		800

				Perennial Cropland		Perennial crops		8,000

				Managed Grassland 		Grassland		70,000

				Settlements (Other land)		Settlements		6,000

				Managed Other Land 		Other land		1,000

				Subcategory		Subdivision		Area (1995)











				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		89,732

						Conifers Natural		29,928

						Broadleaves Plantation		2,830

						Conifers Plantation		8,960

				Annual Cropland		Annual crops		79,990

						Rice		800

				Perennial Cropland		Perennial crops		8,000

				Managed Grassland 		Grassland		69,830

				Settlements (Other land)		Settlements		6,000

				Managed Other Land 		Other land		1,000

				Subcategory		Subdivision		Area (2000)

				No merging in 2005 given the time series of changes starts in 1995



				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		89,662

						Conifers Natural		29,898

						Broadleaves Plantation		2,830

						Conifers Plantation		8,935

				Annual Cropland		Annual crops		79,985

						Rice		800

				Perennial Cropland		Perennial crops		7,970

				Managed Grassland 		Grassland		69,780

				Settlements (Other land)		Settlements		6,000

				Managed Other Land 		Other land		1,000

				Subcategory		Subdivision		Area (2005)

				No merging in 2005 given the time series of changes starts in 1995



				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		89,662

						Conifers Natural		29,898

						Broadleaves Plantation		2,830

						Conifers Plantation		8,925

				Annual Cropland		Annual crops		79,985

						Rice		800

				Perennial Cropland		Perennial crops		7,925

				Managed Grassland 		Grassland		69,760

				Settlements (Other land)		Settlements		5,940

				Managed Other Land 		Other land		1,000

				Subcategory		Subdivision		Area (2010)

				No merging in 2005 given the time series of changes starts in 1995



				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		89,662

						Conifers Natural		29,798

						Broadleaves Plantation		2,790

						Conifers Plantation		8,895

				Annual Cropland		Annual crops		79,925

						Rice		760

				Perennial Cropland		Perennial crops		7,905

				Managed Grassland 		Grassland		69,750

				Settlements (Other land)		Settlements		5,940

				Managed Other Land 		Other land		1,000

				Subcategory		Subdivision		Area (2015)

				Although in the year 2015 units of land that were converted in the year 1995 are merged with the corresponding unit of land Remaining in the relevant subdivision (given those have concluded the transition period), such merging occurs after the area for the relevant Remaining land-use subdivision has been entered by the user 









				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		89,667

						Conifers Natural		29,788

						Broadleaves Plantation		2,740

						Conifers Plantation		9,445

				Annual Cropland		Annual crops		80,215

						Rice		800

				Perennial Cropland		Perennial crops		8,895

				Managed Grassland 		Grassland		69,760

				Settlements (Other land)		Settlements		6,065

				Managed Other Land 		Other land		990

				Subcategory		Subdivision		Area (2020)

				Although in the year 2015 units of land that were converted in the year 1995 are merged with the corresponding unit of land Remaining in the relevant subdivision (given those have concluded the transition period), such merging occurs after the area for the relevant Remaining land-use subdivision has been entered by the user 









				 Area (ha) to be entered for units of land Remaining in a land-use subdivision
i.e. that did not undergo any conversion in the last Y-(D+1) years, where:
Y is the last year of the land-use conversion matrix
D is the transition period (20 years)







				Managed Forest Land 		Broadleaves Natural		89,697

						Conifers Natural		29,788

						Broadleaves Plantation		2,780

						Conifers Plantation		9,675

				Annual Cropland		Annual crops		80,045

						Rice		820

				Perennial Cropland		Perennial crops		8,975

				Managed Grassland 		Grassland		69,878

				Settlements (Other land)		Settlements		6,137

				Managed Other Land 		Other land		1,010

				Subcategory		Subdivision		Area (2025)

				Although in the year 2015 units of land that were converted in the year 1995 are merged with the corresponding unit of land Remaining in the relevant subdivision (given those have concluded the transition period), such merging occurs after the area for the relevant Remaining land-use subdivision has been entered by the user 













UnitsOfLand to input



				ID		Previous						Current						Area (ha)

						Category		Subcategory		Subdivision		Category		Subcategory		Subdivision		1990		1995		2000		2005		2010		2015		2020		2025

				FL-FL_1		Forest land		Managed Forest land		Broadleaves Natural		Forest land		Managed Forest land		Broadleaves Natural		91,285		90,000		89,732		89,662		89,662		89,662		89,667		89,697

				FL-FL_2						Conifers Natural						Conifers Natural		30,260		30,000		29,928		29,898		29,898		29,798		29,788		29,788

				FL-FL_3						Broadleaves Plantation						Broadleaves Plantation		3,030		3,000		2,830		2,830		2,830		2,790		2,740		2,780

				FL-FL_4						Conifers Plantation						Conifers Plantation		9,000		9,000		8,960		8,935		8,925		8,895		9,445		9,675

				FL-FL_1995-1		Forest land		Managed Forest land		Broadleaves Natural		Forest land		Managed Forest land		Conifers Plantation		-		300		300		300		300		merge		-		-

				FL-FL_1995-2						Conifers Natural								-		250		250		250		250		merge		-		-

				GL-FL_1995-1		Grassland		Managed Grassland		Grassland		Forest land		Managed Forest land		Broadleaves Natural		-		5		5		5		5		merge		-		-

				GL-FL_1995-2												Conifers Plantation		-		100		100		100		100		merge		-		-

				CL-CL_1		Cropland		Annual Cropland		Annual crops		Cropland		Annual Cropland		Annual crops		80,065		80,000		79,990		79,985		79,985		79,925		80,215		80,045

				CL-CL_2						Rice						Rice		800		800		800		800		800		760		800		820

				CL-CL_3				Perennial Cropland		Perennial crops				Perennial Cropland		Perennial crops		8,020		8,000		8,000		7,970		7,925		7,905		8,895		8,975

				CL-CL_1995-1		Cropland		Annual Cropland		Annual crops		Cropland		Annual Cropland		Rice		-		50		50		50		50		merge		-		-

				CL-CL_1995-2										Perennial Cropland		Perennial crops		-		10		10		10		10		merge		-		-

				FL-CL_1995-1		Forest land		Managed Forest land		Broadleaves Natural		Cropland		Perennial Cropland		Perennial crops		-		940		940		940		940		merge		-		-

				GL-CL_1995-1		Grassland		Managed Grassland		Grassland		Cropland		Annual Cropland		Annual crops		-		320		320		320		320		merge		-		-

				GL-CL_1995-2										Perennial Cropland		Perennial crops		-		60		60		60		60		merge		-		-

				GL-GL_1		Grassland		Managed Grassland		Grassland		Grassland		Managed Grassland		Grassland		70,525		70,000		69,830		69,780		69,760		69,750		69,760		69,878

				FL-GL_1995-1		Forest land		Managed Forest land		Broadleaves Natural		Grassland		Managed Grassland		Grassland		-		35		35		35		35		merge		-		-

				CL-GL_1995-1		Cropland		Annual Cropland		Annual crops								-		5		5		5		5		merge		-		-

				SL-SL_1		Settlements		Settlements (Other)		Settlements		Settlements		Settlements (Other)		Settlements		6,000		6,000		6,000		6,000		5,940		5,940		6,065		6,137

				FL-SL_1995-1		Forest land		Managed Forest land		Broadleaves Natural		Settlements		Settlements (Other)		Settlements		-		10		10		10		10		merge		-		-

				FL-SL_1995-2						Conifers Natural								-		10		10		10		10		merge		-		-

				FL-SL_1995-3						Broadleaves Plantation								-		30		30		30		30		merge		-		-

				CL-SL_1995-1		Cropland		Perennial Cropland		Perennial crops		Settlements		Settlements (Other)		Settlements		-		20		20		20		20		merge		-		-

				GL-SL_1995-1		Grassland		Managed Grassland		Grassland		Settlements		Settlements (Other)		Settlements		-		40		40		40		40		merge		-		-

				OL-SL_1995-1		Other land		Managed Other land		Other land		Settlements		Settlements (Other)		Settlements		-		15		15		15		15		merge		-		-

				OL-OL_1		Other land		Managed Other land		Other land		Other land		Managed Other land		Other land		1,015		1,000		1,000		1,000		1,000		1,000		990		1,010

				FL-FL_2000-1		Forest land		Managed Forest land		Conifers Plantation		Forest land		Managed Forest land		Broadleaves Natural		-		-		30		30		30		30		merge		-

				FL-FL_2000-2												Broadleaves Plantation		-		-		10		10		10		10		merge		-

				FL-FL_2000-3						Broadleaves Plantation						Conifers Plantation		-		-		170		170		170		170		merge		-

				CL-FL_2000-1		Cropland		Annual Cropland		Annual crops		Forest land		Managed Forest land		Broadleaves Plantation		-		-		10		10		10		10		merge		-

				GL-FL_2000-1		Grassland		Managed Grassland		Grassland		Forest land		Managed Forest land		Broadleaves Plantation		-		-		30		30		30		30		merge		-

				GL-FL_2000-2												Conifers Plantation		-		-		100		100		100		100		merge		-

				FL-CL_2000-1		Forest land		Managed Forest land		Broadleaves Natural		Cropland		Perennial Cropland		Perennial crops		-		-		100		100		100		100		merge		-

				GL-CL_2000-1		Grassland		Managed Grassland		Grassland		Cropland		Annual Cropland		Rice		-		-		20		20		20		20		merge		-

				FL-GL_2000-1		Forest land		Managed Forest land		Broadleaves Natural		Grassland		Managed Grassland		Grassland		-		-		168		168		168		168		merge		-

				FL-SL_2000-1		Forest land		Managed Forest land		Conifers Natural		Settlements		Settlements (Other)		Settlements		-		-		72		72		72		72		merge		-

				GL-OL_2000-1		Grassland		Managed Grassland		Grassland		Other land		Managed Other land		Other land		-		-		20		20		20		20		merge		-

				FL-FL_2005-1		Forest land		Managed Forest land		Broadleaves Natural		Forest land		Managed Forest land		Conifers Plantation		-		-		-		20		20		20		20		merge

				FL-FL_2005-2						Broadleaves Plantation								-		-		-		5		5		5		5		merge

				CL-FL_2005-1		Cropland		Annual Cropland		Annual crops		Forest land		Managed Forest land		Broadleaves Plantation		-		-		-		5		5		5		5		merge

				GL-FL_2005-1		Grassland		Managed Grassland		Grassland		Forest land		Managed Forest land		Broadleaves Natural		-		-		-		15		15		15		15		merge

				GL-FL_2005-2												Broadleaves Plantation		-		-		-		10		10		10		10		merge

				GL-FL_2005-3												Conifers Plantation		-		-		-		20		20		20		20		merge

				FL-CL_2005-1		Forest land		Managed Forest land		Broadleaves Natural		Cropland		Perennial Cropland		Perennial crops								50		50		50		50		merge

				GL-CL_2005-1		Grassland		Managed Grassland		Grassland		Cropland		Annual Cropland		Rice		-		-		-		5		5		5		5		merge

				FL-GL_2005-1		Forest land		Managed Forest land		Broadleaves Natural		Grassland		Managed Grassland		Grassland		-		-		-		20		20		20		20		merge

				CL-GL_2005-1		Cropland		Perennial Cropland		Perennial crops								-		-		-		20		20		20		20		merge

				FL-SL_2005-1		Forest land		Managed Forest land		Conifers Natural		Settlements		Settlements (Other)		Settlements		-		-		-		30		30		30		30		merge

				CL-SL_2005-1		Cropland		Perennial Cropland		Perennial crops								-		-		-		10		10		10		10		merge

				FL-FL_2010-1		Forest land		Managed Forest land		Conifers Plantation		Forest land		Managed Forest land		Broadleaves Natural		-		-		-		-		5		5		5		5

				CL-FL_2010-1		Cropland		Perennial Cropland		Perennial crops		Forest land		Managed Forest land		Broadleaves Natural		-		-		-		-		5		5		5		5

				GL-FL_2010-1		Grassland		Managed Grassland		Grassland		Forest land		Managed Forest land		Broadleaves Plantation		-		-		-		-		10		10		10		10

				CL-CL_2010-1		Cropland		Perennial Cropland		Perennial crops		Cropland		Annual Cropland		Annual crops		-		-		-		-		40		40		40		40

				SL-CL_2010-1		Settlements		Settlements (Other)		Settlements		Cropland		Perennial Cropland		Perennial crops		-		-		-		-		60		60		60		60

				FL-SL_2010-1		Forest land		Managed Forest land		Conifers Plantation		Settlements		Settlements (Other)		Settlements		-		-		-		-		5		5		5		5

				CL-SL_2010-1		Grassland		Managed Grassland		Grassland								-		-		-		-		10		10		10		10

				FL-FL_2015-1		Forest land		Managed Forest land		Conifers Natural		Forest land		Managed Forest land		Broadleaves Plantation		-		-		-		-		-		100		100		100

				FL-FL_2015-2						Broadleaves Plantation						Conifers Plantation		-		-		-		-		-		40		40		40

				CL-CL_2015-1		Cropland		Annual Cropland		Annual crops		Cropland		Perennial Cropland		Perennial crops		-		-		-		-		-		30		30		30

				CL-GL_2015-1		Cropland		Annual Cropland		Annual crops		Grassland		Managed Grassland		Grassland		-		-		-		-		-		60		60		60

				FL-SL_2015-1		Forest land		Managed Forest land		Conifers Plantation		Settlements		Settlements (Other)		Settlements		-		-		-		-		-		30		30		30

				CL-SL_2015-1		Cropland		Annual Cropland		Rice								-		-		-		-		-		10		10		10

				CL-SL_2015-2				Perennial Cropland		Perennial crops								-		-		-		-		-		20		20		20

				GL-SL_2015-1		Grassland		Managed Grassland		Grassland								-		-		-		-		-		10		10		10

				CL-FL_2020-1		Cropland		Annual Cropland		Annual crops		Forest land		Managed Forest land		Broadleaves Plantation		-		-		-		-		-		-		30		30

				CL-FL_2020-2						Rice								-		-		-		-		-		-		10		10

				CL-FL_2020-3				Perennial Cropland		Perennial crops								-		-		-		-		-		-		20		20

				OL-FL_2020-1		Other land		Managed Other land		Other land						Conifers Plantation		-		-		-		-		-		-		10		10

				FL-CL_2020-1		Forest land		Managed Forest land		Broadleaves Plantation		Cropland		Perennial Cropland		Perennial crops		-		-		-		-		-		-		50		50

				FL-CL_2020-2		Forest land		Managed Forest land		Conifers Plantation								-		-		-		-		-		-		100		100

				FL-SL_2020-1		Forest land		Managed Forest land		Conifers Plantation		Settlements		Settlements (Other)		Settlements		-		-		-		-		-		-		10		10

				GL-SL_2020-1		Grassland		Managed Grassland		Grassland								-		-		-		-		-		-		30		30

				CL-FL_2025-1		Cropland		Annual Cropland		Annual crops		Forest land		Managed Forest land		Broadleaves Natural		-		-		-		-		-		-		-		40

				CL-CL_2025-1		Cropland		Annual Cropland		Annual crops		Cropland		Perennial Cropland		Perennial crops		-		-		-		-		-		-		-		70

				GL-CL_2025-1		Grassland		Managed Grassland		Grassland		Cropland		Annual Cropland		Annual crops		-		-		-		-		-		-		-		30

				FL-SL_2025-1		Forest land		Managed Forest land		Broadleaves Plantation		Settlements		Settlements (Other)		Settlements		-		-		-		-		-		-		-		10

				FL-SL_2025-2						Conifers Plantation								-		-		-		-		-		-		-		40

				CL-SL_2025-1		Cropland		Annual Cropland		Annual crops								-		-		-		-		-		-		-		60

				CL-SL_2025-2				Perennial Cropland		Perennial crops								-		-		-		-		-		-		-		20

				GL-SL_2025-1		Grassland		Managed Grassland		Grassland								-		-		-		-		-		-		-		20

																		300,000		300,000		300,000		300,000		300,000		300,000		300,000		300,000















