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Land Cover Classification 
System (LCCS)



Land Cover

Land cover (LC) is the observed (bio)physical cover on the earth’s surface.
LC: includes vegetation and man-made features as well as bare rock, bare soil and inland water surfaces

• one the most important elements 

for description and study of the 

environment

• one the easiest detectable 

indicators of human interventions 

• a critical parameter for 

environmental databases

• changes quickly over time



Land  Use

Land use is characterized by the arrangements, activities and inputs people 

undertake in a certain land cover type to produce change or maintain it.

• land use establishes a direct link 

between land cover and the actions 

of people in their environment. 



Forest definitions:

IGBP legend : 

percent tree cover 

>60% / tree height 

>2m

GLC2000 legend : 

percent tree cover 

>15% / tree height 

>3m

Forest land in global land 

cover datasets



Why do we need 
standards...?

Area estimates: 11 cover types, different global datasets
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LCCS: basic concepts

• LCCS is a language to describe in a 
standardized way the different land cover 
features. As in any language, there are 
words (classifiers) and a syntax 
(classification rules) allowing to create a 
semantic concept (land cover class)

• In LCCS, the creation of a class is done by a 
dynamic combination of land cover 
diagnostic attributes called classifiers

• The classifiers act as building blocks and can 
be combined to describe the more complex 
semantics of each land cover class in any 
separate application ontology (classification 
or legend)

Classifier 2

ClosedClosed

Classifier 3

BroadleavedBroadleaved

Classifier 4

DecidousDecidous

Classifier

Quality

L.C.
Class CLASS ATTRIBUTE

Classifier 1

TreesTrees



LCCS resources / 
software and manuals



LCCS in the world

• LCCS is widely adopted by 

both national and 

international organizations 

for a variety of initiatives. 

• Inside the GLCN's

www.glcn.org Regional 

Harmonization Programme 

(RHP), Himalaya, Ethiopia, 

Sudan, SADC, Mekong basin 

and Caucasian regions are 

being mapped (Himalaya) or 

are planned to be in the 

next future.



Distribution of LCCS implementation around the world 

LCCS in the world



LCCS databases

Global Land Cover 

(GLC) 2000

1 km resolution

The dataset was 

sponsored by 

members of the 

VEGETATION 

programme, 

including JRC. Each 

partner used the 

Land Cover 

Classification 

System (LCCS)

produced by FAO 

and UNEP, which 

ensured that a 

standard legend 

was used across 

the globe



LCCS databases

GlobCover ~2006

300 m resolution

The GlobCover 

Land Cover 

product is based 

on ENVISAT 

MERIS data at 

full resolution 

from January 

2005 to June 

2006. The 

GlobCover Land 

Cover product is 

labelled 

according to the 

UN Land Cover 
Classification 
System



LCCS databases

Africover ~2000

30 m resolution

Facts:

•Mapped area: 2.0 million 

km2

•Countries covered: 10

•Landsat Scenes used: 

more than 400

• Period of activity: 1998-

2004

•Result: Multipurpose 

Africover Database for 

the Environmental 

Resources (MADE) 

produced at a 1:200,000 

scale (1:100,000 for small 

countries and specific 

areas)



GLCN Regional HArmonization
Programme (RHAP): Himalaya

Imagery index (Landsat ETM) 

covering Himalaya study area 

with UTM zones subdivision



1970 1990

2000 2007

Land cover change 

mapping





LCCS: towards version 3

From LCCS to LCML (Land Cover 
Meta Language)

• From the concept of LCCS, a broader Land 
Cover Meta Language (LCML) has been 
created. LCML represents a picture of the 
classification model with limited constrains 
between different elements forming a land 
cover class.

• LCML has been represented in a UML 
(Unified Modeling  Language)

• Pathway to ISO standardization as part of 
UNFCCC terrestrial framework

EL_ClosedMangroveForest

EL_CMFStratum1

EL_CMFStratum2

EL_CMFTrees
EL_CMFTreesHeightRange

+ maxValue:  Real = 7.0 {readOnly}
+ minValue:  Real = 5.0 {readOnly}

EL_CMFTreesCoverRange

+ maxValue:  Real = 100.0 {readOnly}
+ minValue:  Real = 70.0 {readOnly}EL_CMFTreesNaturalSeminaturalVegetation

EL_CMFTreesBroadLeafEL_CMFTreesDecidous

EL_CMFWaterBody

EL_CMFWaterBodyDailyVariation

EL_CMFWaterBodyHeightRange

+ maxValue:  Real = 1.0 {readOnly}
+ minValue:  Real = 0.2 {readOnly}

EL_CMFWaterBodySalinity

+ type:  LC_WaterSalinityTypes = moderatelySaline {readOnly}

EL_CMFWaterBodyArtificiality

+ type:  LC_ArtificialityTypes = natural {readOnly}

1

+growthFormQuality
1

1

1

1

11

+leafPhenology 1

1

+leafType 1

1

+cover

1

1

11

+dailyVariation

1

1

+height

1

1

+waterAndAssociatedSurfacesQuality
1

1

+waterAndAssociatedSurfacesQuality 1

1

+height

11

Example of LCCS3 class: Closed mangroves trees



UN-REDD & LCCS

Benefits for MRV

Major benefits of using LCCS are the great compatibility and comparability of 

different land cover data base across space, time and source imagery. LCCS was 

originally created in response to a need for:

� A harmonized and standardized collection and reporting on the status of 

land cover
� Availability of land cover data for a wide range of applications and users
� Comparison and correlation of land cover classes between different 

systems/approaches
� Comparison of land cover classes between and within countries
� FAO utilizes consistent and harmonized land cover and land cover change 

databases as a precursor of land use and land use change database. This also 
contributes to standardized application of methodologies across countries



Mapping and GIS Tools



GIS tools and services

Geovis/Map

Mapping Device-Change Analysis

ADG

• FAO has a long experience in 
developing spatially-enabled 
tools and implementing 
services in support of 
mapping of area and area 
change activities, data and 
information dissemination.

• This session of the 
presentation provides an 
overview of FAO tools and 
services that could be 
adopted in support of the 
programme’s activities.

GeoNetwork
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GIS Tools

Geovis

� The Geographical Vector 
Interpretation System (GeoVis) is a 
vector-based editing system
specifically designed for thematic 
interpretation. I

� It facilitates and speeds up all 
mapping activities based on remote 
sensing data.

� It is very user-friendly and embeds 
powerful vector drawing and editing 
functions. 

� It has a direct link with LCCS.



� Application designed by FAO

� Uses object-base classification 

� Current version 3.1.1 – Release March 2009

� Wizard driven installation 

� Implemented using .Net Framework 

� Requires Windows XP / Vista 

� Free to use for FAO programmes

� One time activation needed: 

� Institution, User Name, Address, PC CODE 

� send request by email

� Automated online updates / notification

Mapping Device – Change Analysis Tool

GIS Tools



� A stand-alone, interactive and completely 

integrated application for mapping, 

change detection, editing, validating and 

reporting

� Graphical interface and testing 

environment; editing tools

� Interactive analysis and visualization of 

results, User friendly, intuitive, easy to use 

interfaces, Embedded analysis engine

� Direct link with LCCS

� Supports large datasets and batch macro 

editing 

� Built-in reporting capabilities 

Mapping Device 

Change Analysis Tool



Location: 10° S; 55° W

South America; Brazil (Mato

Grosso)

Average Elevation ~ 300 m

Tropical & Subtropical Moist 

Broadleaf Forests biome

Moist Tropical, winter dry 

Tree canopy cover

100%0%

Application of the software



TM  2005

TM  1990

Changes 1990 - 2005
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GIS Tools

Mapping Accuracy Program (MAP)

� GeoVis comes with MAP, a statistical 
program that allows the automatic 
calculation of the thematic mapping 
accuracy using different methods and 
different expected level of statistical 
confidence. 

� It is used to estimate the accuracy of 
land cover data sets with an LCCS 
legend. 



Advanced Database Gateway (ADG)

� ADG is a cross-cutting interrogation 
software that allows the easy and 
fast recombination of land cover 
polygons according to the individual 
end-user requirements. 

� Polygons from data sets with an 
LCCS legend can be aggregated at 
the level of classifiers.

� New classes can be created and 
stored.

GIS Tools



GIS services



Programme needs...

1. Decentralized and secure 
mechanism for sharing and 
exchanging data, including satellite 
images, maps and related statistics.

2. Technologies based on the 
International Standards 
Organization (ISO) and Open 
Geospatial Consortium (OGC) 
standards.

3. Flexible development environment 
to easily meet end-user needs and 
project requirements.

GIS Services

USGS’s Earth Explorer



• GeoNetwork opensource was 
developed by FAO, WFP and UNEP

• Provides WEB access to metadata, 
spatial data and interactive maps.

• Adopts a modern architecture based 
on the principles of Free and Open 
Source Software (FOSS) and 
International and Open Standards for 
services and protocols.

• A number of International agencies 
(WFP, OCHA, CGIR, ESA, etc..) have 
adopted this technology for their 
data and information dissemination 
strategy.

FAO Geonetwork Opensource

GIS Services



• GeoNetwork engine has been used 
to implement the largest spatial data 
repository in the FAO Headquarter. 

• Stores almost 7000 records (more 
than 4000 local).

• It is maintained by FAO and its 
partners.

• Accessible at: 
http://www.fao.org/geonetwork/

FAO Metadata Catalogue portal

FAO implementation of 

GeoNetwork opensource



• GeoNetwork is also the engine of the new 
FRA-Remote Sensing Survey information 
management system.

• Centered around the 13689 tiles (10x10 km) 
distributed world wide at each degree 
intersection.

• Tile data and information is retrieved, 
downloaded and analyzed.

• The system manages ancillary data, allows 
remote uploads, and is administrated 
through user accounts.

• More details will be given during a following 
presentation.

FRA-Remote Sensing Survey portal

FAO implementation of 

GeoNetwork opensource



Thank you for 
listening!



• Multiple window editing environment, 
synchronized and un-synchronized window 
visualization and multiple band combination 

• Multivariate raster segmentation

• Raster bands arithmetic and normalization

• Automatic object based classification using 
Minimum Distance, Maximum Likelihood 
and ISODATA

• Smart labelling of objects of interest based 
on few user defined samples 

• Semi-automated pixel based change 
detection, 

• Pattern recognition filters, Cross Correlation 
Analysis

• Dot Grid analysis

• Reporting

Main functionality



Tools for Table Attribute Management

Define segmentation Table

Show segmentation Table

Query

Edit Polygons

Tools to edit polygons:

Add, Split, Merge, Delete

Eliminate, Dissolve

topologically

Editing tools



Segmentation



A segmentation with only few

polygons labelled

Labels automatically assigned 

to similar polygons

Smart labelling



Change rating



Report of changes



Classification and legend

A classification describes 
the framework with the 
names of the classes and the 
criteria used to distinguish 
among them. 

The legend is the application 
of a classification in a specific 
area using a defined 
mapping scale and specific 
data.


