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What are land cover and land use statistics?

• Component 1 is at the centre of the FDES structure. Other components 
of the FDES are structured in their relationship to it. 

• It encompasses conditions and quality of environment and their change.

• It includes statistics about the physical, biological and chemical 
characteristics of the environment over time.

• These characteristics are strongly interrelated and determine the 
types, extent, conditions and health of ecosystems.

Land is a unique resource and asset, that delineates the space in which economic 

activities and environmental processes take place and within which environmental 

resources and economic assets are located (FDES p. 43, also in SEEA-CF p. 174). 

Land is finite, and is under pressure to serve the growing demands for human needs

The two primary aspects of land, land cover and land use, are separate but related 

concepts.   Land cover is the ‘observed biophysical cover on the earth’s surface 

(FAO, 2005) e.g., lakes, wetlands, forests, etc.; while land use refers to the 

socioeconomic or functional aspects of land, hence describing the activities, 

management and institutional arrangement put in place e.g., timber, fuelwood, 

commercial, recreation.

Statistics on land cover record systematically the areas defined by types (also 

termed extents with their characteristics). Land use statistics cover both land in use 

and land not in use.



Why are land statistics needed?

• Component 1 is at the centre of the FDES structure. Other components 
of the FDES are structured in their relationship to it. 

• It encompasses conditions and quality of environment and their change.

• It includes statistics about the physical, biological and chemical 
characteristics of the environment over time.

• These characteristics are strongly interrelated and determine the 
types, extent, conditions and health of ecosystems.

• Spatial foundation for all national administrative data and policies: 
spatial planning (urban, rural, nature); Land & resource management, conservation and 
restoration policies (biodiversity loss, desertification), land tenure

• Climate change and desertification: land use change, critical for 
understanding GHG emissions and removals

• Links to SEEA-CF (Forest, Soil); SEEA-Agriculture, Fisheries & 
Forests; Foundation for SEEA-EEA (Ecosystem Accounting)

• Indicators: 

• Land cover change - where are changes occurring?

• Land cover by land use - who manages it?

Environment Statistics Section, United Nations Statistics Division



Land statistics support many SDGs

Land cover & change

Distinguish urban/rural

Distinguish freshwater areas

Provide detail 

within urban

Distinguish

• catchment areas 

• marine and 

coastal areas

Land use

Distinguish 

agricultural areas

Distinguish marine 

and costal protected 

areas

Distinguish forestry 

areas

Land ownership

Agree on land tenure 

(who owns?)

Distinguish

• forest area

• degraded land

• mountain areas



How do land cover and use statistics look 

like?
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Statistics and Related Information

(Bold Text - Core Set/Tier 1; Regular Text - Tier 2; Italicized Text - Tier 3 )

a. Area Area

1. Agriculture Area Area

2. Forestry Area Area

3. Aquaculture Area Area

4. Built up and related area Area Area

5. Land used for maintenance and restoration of environmental functions Area Area

6. Other land use not elsewhere classified Area Area

7. Land not in use Area Area

8. Inland waters used for aquaculture Area Area

9. Inland waters used for maintenance and restoration of environmental functions Area Area

10. Other uses of inland waters not elsewhere classified Area Area

11. Inland water not in use Area Area

12. Coastal waters (includes area of coral reefs, mangroves, etc.) (also in 1.1.3.b) Area Area

13. Exclusive Economic Zone (EEZ) (also in 1.1.2.e) Area Area

b. Area Area

1. Area of land under organic farming Area Area

2. Area of land under irrigation Area Area

3. Area of land under sustainable forest management Area Area

4. Area of land under agroforestry Area Area

c. Land ownership - private land Area Area

c. Land ownership - public land Area Area

Area (ha) 2000Topic

Other aspects of land use

Topic 2.3.1: 

Land use

Area under land use categories

Area (ha) 2018



How do land cover accounts look like?



What do you need to compile land statistics?

2. Maps

Review available data 

sources

4. Ground truthing and statistics

Assess inputs, 

Confusion matrix, Kappa

5. Classification(s) and units

International ones

Re-classify

Harmonize inputs

6. Compilation template

At least 2 time periods

Changes in additions and reductions

Aggregate and allocate statistics

1. GIS platform 3. Expertise (EO, vegetation) 



Level 1: Land statistics
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•4. Level 2
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Level 1: objectives

Basic spatial data analysis concepts

• Definitions

• Classifications: SEEA CF, LCCS

• Thinking spatially: maps to data to statistics

• Land cover/use change

• Data quality

• Error matrix



Key definitions

• Area under land cover categories (FDES 1.2.1.a): The area of land cover is the 

area under each land cover category of the classification used. Land cover 

change is an equally important statistic and indicates the changes occurring to the 

land cover over time

• Area under land use categories (FDES 2.3.1.a): The area of land use is the area 

under each land use category of the classification used.  Land use change is an 

equally important statistic and indicates the changes occurring to the land use 

over time. 

• Area of land under organic farming (FDES 2.3.1.b.1): Organic agriculture 

(farming) is a specific and precise standard of production which aims at achieving 

optimal agroecosystems that are socially, ecologically and economically 

sustainable. 

• Area of land under irrigation (FDES 2.3.1.b.2) …

• Area of land under sustainable forest management (FDES 2.3.1.b.3)

• Area of land under agroforestry (FDES 2.3.1.b.4)

• Land ownership (FDES 2.3.1.c) 
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Classifications and legends

❖ Land use or land cover products develop their legends based on a 

classification.  There is often a lack of comparability between products 

as land use or land cover classification definitions can vary between 

dataset or map products even when the same term is used

❖ A legend is the application of a classification in a specific area using a 

defined mapping scale and specific data set

❖ Most relevant classifications:

Environment Statistics Section, United Nations Statistics Division

1. Land Cover Classification System (LCCS) v.3 developed by FAO and 

SEEA Land cover classification (SEEA-CF, Table 5.12, p.178; and Annex 

p. 299) 

SEEA CF Land cover classification

1 Artificial surfaces (including urban and associated areas)

2 Herbaceous crops

3 Woody crops

4 Multiple or layered crops

5 Grassland

6 Tree-covered areas

7 Mangroves

8 Shrub-covered areas

9 Shrubs and/or herbaceous vegetation, aquatic or regularly flooded

10 Sparsely natural vegetated areas

11 Terrestrial barren land

12 Permanent snow and glaciers

13 Inland water bodies

14 Coastal water bodies and intertidal areas



Classifications and legends

❖ Land use or land cover products develop their legends based on a 

classification.  There is often a lack of comparability between products 

as land use or land cover classification definitions can vary between 

dataset or map products even when the same term is used

❖ A legend is the application of a classification in a specific area using a 

defined mapping scale and specific data set

❖ Most relevant classifications:

Environment Statistics Section, United Nations Statistics Division

2. IGBP Classification: used in NASA’s MODIS land cover  



Classifications and legends

❖ Land use or land cover products develop their legends based on a 

classification.  There is often a lack of comparability between products 

as land use or land cover classification definitions can vary between 

dataset or map products even when the same term is used

❖ A legend is the application of a classification in a specific area using a 

defined mapping scale and specific data set

❖ Most relevant classifications:

Environment Statistics Section, United Nations Statistics Division

3. European CORINE Land cover



Land cover timeseries – basic statistics

Land cover 2000 Land cover 2018

Land cover, ha 2000 2018

1 Artificial surfaces 22 24

2 Crops 6 9

3 Grasslands 10 8

4 Tree covered areas 43 40

5 Regularly flooded areas 8 8

6 Inland waters 8 8

7 Baren lands 3 3

Total 100 100



Land cover timeseries – calculate stocks and flows

Land cover 2000 Land cover 2018

Physical account for land cover

Artificial 

surfaces Crops

Grass-

land

Tree 

covered

Regularly 

flooded

Inland 

waters

Barren 

land Total

Opening 22 6 10 43 8 8 4 101

Additions 2 5 7

Reductions 2 2 3 7

Closing 24 9 8 40 8 8 4 101

•Artificial surfaces +2

•Crops -2

•Grassland -2

•Crops +2

•Tree covered -3

•Crops +3



Level 2: Land statistics

•1
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Level 2: Learning objectives

• More conceptual issues – one official map, multiple uses 

• Examples from other countries

• Input data options and sources

• International data

• Multiple sources, metadata

• Differing class definitions

• Limitations of remote sensing



One official map for multiple uses

• Different departments often use different classifications 

and sources

• Key objective is to agree on one map able to serve 

multiple purposes

• Consistency with international sources will facilitate 

reporting obligations



European example: CORINE Land cover and 

LUCAS

• CORINE land cover is an example of harmonized and 

decentralized production of land cover data

• Customized software tool ensures complete 

comparability between countries and time periods 

although input data differs 

• LUCAS is a network of sample points for which land 

data is regularly observed and recorded



Examples from countries

Compendium of Environment Statistics; Ethiopia, 2016EnviStats India 2018



Input data options and sources

International data sources

• European Space 

Agency

• NASA

• Many more

•Source:

https://www.esa-landcover-

cci.org/?q=node/158

•Viewer: 

http://maps.elie.ucl.ac.be/CCI/viewer/index.

php

https://www.esa-landcover-cci.org/?q=node/158
https://www.esa-landcover-cci.org/?q=node/158
http://maps.elie.ucl.ac.be/CCI/viewer/index.php


Spatial data: CCI LAND COVER – S2 PROTOTYPE LAND 

COVER 20M MAP OF AFRICA 2016
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Source: http://2016africalandcover20m.esrin.esa.int/

Viewer: http://2016africalandcover20m.esrin.esa.int/viewer.php

http://2016africalandcover20m.esrin.esa.int/
http://2016africalandcover20m.esrin.esa.int/viewer.php


Data type
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Source: http://maps.elie.ucl.ac.be/CCI/viewer/index.php

http://2016africalandcover20m.esrin.esa.int/
http://maps.elie.ucl.ac.be/CCI/viewer/index.php


Input data options and sources

• Lots of data from international sources

• Multiple sources of imagery, metadata

• Differing class definitions

• Limitations of remote sensing

• Global Gateway in Latin America and the 

Caribbean: European Space Agency and the 

Commission join forces on earth observation 

(europa.eu)

• ESA - Earth from Space: Lima, Peru

https://international-partnerships.ec.europa.eu/news-and-events/news/global-gateway-latin-america-and-caribbean-european-space-agency-and-commission-join-forces-earth-2022-12-06_en
https://www.esa.int/Applications/Observing_the_Earth/Earth_from_Space_Lima_Peru


Discussion points

1. What national data and classifications for Land are 

already available for your country?

2. If there are no national sources, what data could you 

use to create Land statistics?

3. What would be the priorities (Cover, Use, Ownership; 

Agreement on “One Map”)?

4. Discuss and report your results



Key points

• Land Cover maps, classified by the SEEA-CF 

classification are a useful starting point for creating 

Land statistics and accounts

• Data need to be national and comparable

• Combine satellite data with other data

• An interdepartmental team should agree on “One 

Map”

• Global data for Land Cover may be used if there is no 

national alternative

• Mixed land cover and land use will often be practical 

but consider land cover first before land use

•2
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•5. Closing discussion



• This presentation has been elaborated by the Environment Statistics 

Section of the United Nations Statistics Division.

• It is based on Chapter 3 of the Framework for the Development of 

Environment Statistics (FDES 2013).

• It contains materials developed by the Statistics Division of the 

United Nations Economic and Social Commission for Asia and the 

Pacific (ESCAP):  http://communities.unescap.org/environment-

statistics

Environment Statistics Section, United Nations Statistics Division
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Questions and comments?

Environment Statistics Section, United Nations Statistics Division



Thank you for your attention!

For more information please contact the Environment Statistics Section 

at the UN Statistics Division:

E-mail: envstats@un.org
website: http://unstats.un.org/unsd/ENVIRONMENT/

Environment Statistics Section, United Nations Statistics Division

http://unstats.un.org/unsd/ENVIRONMENT/
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