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Why these accounts?

• Answers wide range of policy questions from urban planning, to 
conservation and beyond

• Spatial basis for policies  informs land and resource management, 
conservation policies, land ownership, resource management 

• Forests cover one-third of the Earth's land mass, serving as critical 
pillars for both environmental health and human well-being

• They can inform multiple (inter)national initiatives, for example: 
> Sustainable Development Goals: Forest (and land) accounts inform indicator 

15.3.1: Proportion of land that is degraded over total land area
> Global Biodiversity Framework: Extent accounts inform indicator A.2 on 

extent of natural ecosystems



Land accounts



Accounting for land

• Land is a "unique environmental asset that delineates the space in which economic activities and 
environmental processes take place and within which environmental assets and economic assets are 
located"

• Physical asset accounts for land
> Land cover
> Land use
> Land ownership

• Monetary asset account for land
> Focus on physical asset accounts



Land cover

• Land cover is the observed physical and 
biological cover of the Earth’s surface 
and includes natural vegetation and 
abiotic (non-living) surfaces

• Current land cover is a function of 
natural changes in the environment 
and of previous and current land use

• Interim land cover classification 
based on FAO Land Cover 
Classification System (LCCS)

• Often misinterpreted or combined 
with land use



Land use
• Land use

> reflects both (i) the activities undertaken and 
(ii) the institutional arrangements put in 
place; for a given area for the purposes of 
economic production, or the maintenance and 
restoration of environmental functions

• Accounts include land in use (human 
intervention) and land not in use

• Categories not defined on economic activity, 
but rather general purpose and role of the 
user of the area 

> Often aligns with scope of economic 
activity, but not always

> If multiple uses, go with 
primary/dominant use



Land cover versus land use

• Land use focuses on social and economic function while land cover 
focuses on physical and biological surface features

• Q: Example where land use and land cover may not align?

• Grazing land 
> Land cover: grasslands
> Land use: agriculture

• Tree-covered park in the middle of a city
> Land cover: tree-covered area
> Land use: built-up and related area



Physical asset account for land cover

• Managed due to human 
activity

• Natural resulting from natural 
processes

• Reappraisals reflect changes 
due to use of updated 
information (e.g. new satellite 
imagery)

• Monetary asset accounts for land 
are also possible

> Valuation of land?



Land cover change matrix
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N° Classes retenues Thèmes

1 Localité
SURFACE ARTIFICIALISEE

2 Carrière - Mine - Infrastructure

3 Dune côtière
ZONE DENUDEE

4 Sol nu

5 Culture pluviale
SURFACE CULTIVEE6 Culture irriguée

7 Culture maraîchère

8 Forêt

SURFACE BOISEE

9 Savane

10 Savane arbustive

11 Steppe

12 Mangrove

13 Plantation forestière

14 Cours d'eau

REGION HYDRIQUE

15 Lac

16 Mare

17 Plaine inondable

18 Tanne

19 Vasière

20 Prairie marécageuse

Carte de l’occupation du sol en 2015

Example: Senegal
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Classes Superficie 2010 Superficie 2015 Part 2010 Part 2015 Evolution 2010-2015

SURFACE BOISEE 137 313 129 569 69,8% 65,8% -5,6%

SURFACE CULTIVEE 48 022 54 518 24,4% 27,7% 13,5%

REGION HYDRIQUE 7 424 8 643 3,8% 4,4% 16,4%

ZONE DENUDEE 2 890 2 680 1,5% 1,4% -7,2%
SURFACE 
ARTIFICIALISEE 1 087 1 325 0,6% 0,7% 21,9%

Erreur statistique 32 32 0,0% 0,0% 0,0%

Total 196 767,5 196 767,5 100% 100%

Superficie en km² des cinq thématiques
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Sol nu

Dune 
côtière

Savane Carrière
Plaine 

inondabl
e

Tanne

/Vasière

Culture 
maraîchèr

e

Mangrov
e

Culture 
pluviale

Forêt
Savane

arbustive
Plantation 
forestière

Culture 
irriguée

Mare Steppe Lac Localité
Prairie 

aquatique
Cours 
d’eau

Erreur
statistiqu

e

Total

2010

Sol nu 1 824,38 - 6,42 - 523,98 1,24 6,05 - 20,34 1,18 32,31 0,04 333,55 5,29 10,11 0,09 3,24 18,47 - - 2 786,69

Dune cotière 0,49 94,62 - 0,67 0,03 - 5,90 - 0,03 - - - - - 0,37 - 0,82 - - - 102,93

Savane 42,54 - 61 985,62 8,46 43,33 15,52 10,65 0,32 4 565,24 9,63 30,15 - 14,32 1,81 32,46 - 7,49 1,73 - - 66 769,27

Carrière - - 0,09 56,94 0,91 - 10,57 - 0,48 - - - - 0,06 1,34 - 1,30 - - - 71,69

Plaine 
inondable

64,99 - 2,46 - 1 544,06 11,12 8,33 - 3,88 - 0,04 - 128,51 8,12 13,16 3,39 0,42 1,01 0,72 - 1 790,21

Tanne/Vasière 6,51 - 0,17 0,11 1,01 2 202,60 0,09 37,58 14,39 0,07 0,51 - 0,26 0,60 0,01 2,27 1,12 0,36 0,75 - 2 268,41

Culture 
maraîchère

0,42 0,91 0,35 1,06 4,16 - 258,30 - 8,58 - - 0,08 1,78 0,06 10,34 0,03 3,30 - - - 289,37

Mangrove 0,14 - 0,19 - 0,58 1,14 - 1 540,86 0,02 - - - 0,01 - - - - 0,58 0,20 - 1 543,72

Culture 
pluviale

6,18 0,09 1 704,82 6,22 197,97 276,82 140,20 0,02 43 189,63 20,49 145,61 0,01 43,63 2,98 516,21 0,13 168,20 1,92 0,46 - 46 421,59

Forêt 0,35 - 584,91 - - 0,68 1,55 0,08 975,07 5 941,05 0,01 - - 0,05 0,05 - 3,98 - 0,01 - 7 507,79

Savane
arbustive

17,86 - 1 013,73 0,14 6,24 3,85 21,73 - 1 009,89 - 28 881,09 - 0,94 0,32 204,17 - 0,85 - - - 31 160,81

Plantation 
forestière

2,51 0,10 - - 0,21 - 1,99 - - - - 44,94 - - 0,63 - 0,02 0,01 - - 50,41

Culture 
irriguée

5,58 - 2,40 - 14,29 - 50,39 - 5,44 - - - 1 218,63 0,46 5,05 - 0,52 8,22 - - 1 310,98

Mare 4,52 - 20,76 - 112,33 0,07 0,20 - 0,37 - 0,06 - 12,06 473,38 1,26 2,27 0,01 1,45 - - 628,74

Steppe 580,72 26,10 0,18 10,37 447,86 3,51 185,66 - 1 736,30 2,30 0,57 - 477,92 4,09 26 758,41 0,15 36,74 9,09 0,64 - 30 280,61

Lac 0,03 - - - 5,96 - 0,28 - 0,03 - - - - 0,14 - 264,32 0,11 5,90 - - 276,77

Localité 0,35 - 0,16 - 0,06 0,10 0,06 - 1,85 - - - 0,23 0,01 1,66 - 1 010,39 0,05 - - 1 014,92

Prairie 
aquatique

0,60 - 0,48 - 58,69 0,20 8,89 0,04 3,57 - - - 39,61 8,00 0,27 0,01 2,24 396,49 0,07 - 519,16

Cours d’eau 0,31 - 1,23 - 1,19 5,65 - 0,01 0,32 0,53 - - 0,05 - 0,05 - - 0,09 1 931,45 - 1 940,88

Erreur
statistique

- - - - - - - - - - - - - - - - - - - 32,35 32,35

Total 2015 2 558,48 121,82 65 323,97 83,97 2 962,86 2 522,50 710,84 1 578,91 51 535,43 5 975,25 29 090,35 45,07 2 271,50 505,37 27 555,55 272,66 1 240,75 445,37 1 934,30 32,35 196 767,30

REDUCTION

AD
D

IT
IO

N

Matrice de changement 2010- 2015



Ecosystem extent accounts



SEEA EA: Conceptual Framework



Ecosystem accounts – core accounts



Ecosystem extent account - overview

• What?
> Starting point for ecosystem accounting
> Records the areas of different ecosystems, and changes in the areas
> National coverage of terrestrial, freshwater, coastal and marine areas
> Mutually exclusive and exhaustive coverage
> In physical units – i.e., ha, km2, etc.

• Why?
> Input for land management, conservation policies
> Supports the derivation of coherent indicators of deforestation, desertification, 

agricultural conversion, urbanization, ecosystem diversity etc.
> Spatial foundation for other accounts  basis for allocating macro data to spatial units
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Spatial units in SEEA EA
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Types of spatial units:

• Ecosystem assets (EAs) are contiguous spaces of a specific 
ecosystem type characterized by a distinct set of biotic and 
abiotic components and their interactions

• Ecosystem assets are classified by ecosystem type (ET)

• Ecosystem accounting area (EAA) is the geographical 
territory for which an ecosystem account is compiled

• IUCN Global  Ecosystem Typology is the SEEA Ecosystem 
Type reference classification

> UN Statistical Commission endorsed it as an 
international statistical classifications, and 
recommended it be included in the international 
family of classifications



Spatial units in SEEA EA
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ET5
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ET5ET2
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IUCN Global Ecosystem Typology

110 Ecosystem functional groups 
(level 3)

25 Biomes (level 2)

5 Realms (level 1)

National ecosystem classifications 
typically at level 5/6

Of the 110 ecosystem functional groups,
98 are natural and 12 are anthropogenic



Ecosystem types https://global-ecosystems.org/explore

• Probabilistic maps with major and minor occurrences

• Can show if an ecosystem is likely found in your 
country

• Description of ecosystem properties, ecological drivers, 
global distribution



Linking land cover and ecosystem extent

• Both are spatially explicit

• Land accounts, particularly land cover, are a basis for ecosystem accounting
> Land cover is a fundamental layer, but extent requires more

• For terrestrial and freshwater areas, should be a reasonable concordance between land 
cover and ecosystem extent

• But key differences between land cover and ecosystems
> Definition of ecosystems in SEEA EA: a dynamic complex of plant, animal and 

micro-organism communities and their non-living environment interacting as a 
functional unit

> vs. definition of land cover: the observed physical and biological cover of the 
Earth’s surface and includes natural vegetation and abiotic (non-living) surfaces



Compiling extent accounts

• Maps based on ecological ground-truthing 
would be ideal, but probably not 
practical/feasible

• Model extent on the basis of a multi-
dimensional look-up table

> Inputs: land cover map, digital elevation 
model, temperature and landforms, etc.

⁻ Time series of land cover maps 
⁻ Comparable maps (i.e. same 

classification; preferably also same 
techniques)

> Model derives which ecosystem type is 
to be found, where.

Temperature

Elevation

Landforms

Aridity

Land cover



Extent account - structure

Ecosystem classification

Opening 
extent

Closing 
extent

Additions to extent

Reductions in extent



Ecosystem type 
change matrix

The ET change matrix shows :

• the area of different ecosystem types 
at the beginning of the accounting 
period; 

• the increases and decreases in this 
area according to the ecosystem 
type it was converted from or to;

• the area covered by different 
ecosystem types at the end of the 
accounting period.



Ecosystem extent account for South Africa

Natural or semi-natural biomes Intensively modified biomes



Ecosystem extent account: Example from Brazil

Source: IBGE (2020). Ecosystem Accounts: Land Use in Brazilian Biomes, 2000-2018.

Ecosystem extent accounts 
in Brazil (2000-2018)



Forest accounts



Different components of forest accounts

• Forest accounts encompass various accounts, including:
> asset accounts for forest land and other wooded land (SEEA CF)
> asset accounts for timber resources (SEEA CF)
> flow accounts for timber resources (SEEA AFF)
> ecosystem extent, condition and services accounts for forest 

ecosystems (SEEA EA)

• As a result, just saying “forest accounts” is not sufficient Forest 
accounts

Energy 
accounts

Ecosystem 
accounts

Land 
accounts



Forest land definitions
• The scope of the forest and other wooded land account is defined consistent with the definition in 

the FAO Global Forest Resources Assessment (FRA)

• Definitions:
> Forest land is defined as land spanning more than 0.5 hectares with trees higher than 5 metres 

and a canopy cover of more than 10 per cent, or trees able to reach these thresholds in situ
> Other wooded land is land: 

⁻ not classified as forest land, spanning more than 0.5 hectares; 
⁻ with trees higher than 5 metres and a canopy cover of 5-10 per cent, or trees able to reach 

these thresholds in situ; 
⁻ or with a combined cover of shrubs, bushes and trees above 10 per cent. 

> It does not include land that is predominantly under agricultural or urban land use.

• However, it is important to note that there are different international and national definitions that 
could be taken into consideration. 



Forest and 
other wooded 
land account

Forest land

Naturally 
regenerated 

forest

Primary 
regenerated 

forest

Other naturally 
regenerated 

forest

Planted forest

Other wooded 
land

Scope of the forest and other wooded land account 

• Where possible, accounts should be 
compiled reflecting these 
distinctions between types of forest 
and other wooded land

• In addition, countries may be 
interested in compiling accounts 
based on the total area of different 
species of trees



Physical asset accounts for forest and other 
wooded land

• Units: ha, km2, …

• Additions:
> Afforestation
> Natural expansion

• Reductions:
> Deforestation
> Natural regression



Accounting for timber resources

• Timber resources are defined by the volume of trees, living or 
dead, and include all trees regardless of diameter, tops of stems, 
large branches and dead trees lying on the ground that can still be 
used for timber or fuel

• Timber resources not available for wood supply:
> In scope for physical accounts
> Not recorded for monetary accounts (no economic value)

• The growth in cultivated timber resources: a process under the 
direct control, responsibility and management of institutional units.

• The growth of natural timber resources: not considered to take 
place within the production boundary and is recorded as entering 
the production boundary only at the time the tree is removed.

Timber 
resources

Cultivated 
timber

Natural 
timber

Available for 
wood supply

Not 
available for 
wood supply



Asset accounts for timber resources

• Distinguishes between different types of 
timber resources 

• Units: m3 over bark

• Additions: 
> Natural growth
> Reclassification

• Reductions:
> Removals
> Felling residues
> Natural and catastrophic losses

• Depending on the purpose of analysis and 
available data, accounts by species of tree 
may be compiled
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