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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
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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.

* [and use establishes a direct link
between land cover and the actions
of people in their environment.
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Forest land in global land
cover datasets

Forest in different land cover maps §

Forest definitions:

IGBP legend :
percent tree cover
>60% / tree height
>2m

GLC2000 legend :

N aoe micGuver < percent tree cover
[ Jmobisic i
[ 16BP + MODIS >15% / tree height
[ 6Lc 2000 ; A P >3m
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Why do we need
standards...?
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LCCS: basic concepts

* LCCSis 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)

%
lassifier
Classifier 1

Trees

Classifier 2

L. C. Closed
Class'< > CLASS ATTRIBUTE

Classifier 3|
Broadleave

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

]

Classifier 4
Decidous

* 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)
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LCCS resources /
software and manuals

Land Cover
Classification
System
Classitscation oncepls ard

e
user mamnual
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e LCCS is widely adopted by
both national and
international organizations
for a variety of initiatives.

* Inside the GLCN's
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.

LCCS in the world

MAPPING WITH LCCS

COMPLETED COMPLETED
national sub-national
AFRICOVER Brazil
Buryndi Bulgaria
hili
Equpt Indonesia
Eritraa Madagascar
Kenya Mexico
Rwanda Tunisia
Somalia
s ' I
#
Ugands
Albania
Bulgaria
Irag
Libyan Arab
Jarmahiriya
Maoldeva, Rep
Cirnan
Senegal
Yemen

OM GOIMG

HYMALSY &
region
afghaniztan
Bangladesh
Bhutan
China
India
Myanmar
MHapal
Pakistan
|

Angola
Botzwana
Lesotho
Malawi
Mauritius
Mozambique
Harmibis
South Africa
Swaziland
Tanzania
Zambia
Zimbabwe

Cuba

Ethiopia

Morocco

Tunizia

South Sudan

PLAMMED

MEKCHGE basin
Cambodia
Lao PDR
Thailand
Wiet Mam

China

South Sudan

Morth Sudan

Sevchellas

Uruguay

PROPOSED

CALUCASTAM

rggion
ArFrnenia
Rep, of
Azerbaljan
Georgla
Kazakhstan
KEywrguzstan
Tajikistan
Turkmenistan
Uzbekiztan

LEGEMD TRAMNSLATION
OFFICIAL IM PROGRESS EYAL.

GLCZO000 &SIACOVER  Canada
GLOBCOWER Burkina Faso  China
afghanistan  Ghana Jordan
Lebanon Guines Menico
India Malaysia Syria
Mew Zealand  Mali USa
South Africa  Mongalia
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LCCS in the world

Complated _
Partiai country mapping |
On going e
W Aricover
Evalzton
CHhcind translatnd
Translataon in progress
Countras

Distribution of LCCS implementation around the world U N i R E D D
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Global Land Cover
(GLC) 2000

1 km resolution

The dataset was
sponsored by
members of the
VEGETATION
programme,
including JRC. Each
partne ed the
and Cover
Classification
System (LCCS)
produced by FAO

ensured that a
standard legend
was used across
the globe
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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

Classification U N - R E D D
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Africover ~2000

30 m resolution

Facts:

* Mapped area: 2.0 million
km?

»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)

LCCS databases

Taeneralred Land Cover Classes

A5-1; Ranfed herbaceous crops (Jarge bo me

Ai5-2: Rrainfed herbaceous trops (smal, cont)
W 553 Rainfed dhevh renps, bree oo, Fored
W AG-+: Irrigated and postflooding herbacecus

I AG-5: Irrigabed and pastfiooding shrubcropd

B AG-6: Aquatic ayiculture
B FR-1: Closed trees
FR-2: Open to vary open trees
FR-3 Closed to open shrubs and woody veg
FR-4: Aguatic clwed to open trass, chiube
Wl FR-5: Aquatic ckeed to open trees, shiubs
RL=1: Open bo dhsed grasslnd
RL-2: Trew and shrub savannah
W RL-3: Sparse vegetation
B RL-4: Agquatic chesed to open grass ind Spad
B RL-5: Aquatic flcating Forbs (fresh water, pe
B, Bare rock, bare rock with shallow sand
BA-2: Loose and shifting sands, bare sof, dy
W LR Urban aneas
I WE-1: Water (naburad and artificiall

W WE-2: Srow

1'l.l|. ‘I:-"E'

UN-REDD

PROGRAMME



GLCN Regional HArmonization
Programme (RHAP): Himalaya

) {4z Imagery index (Landsat ETM)
~ 44 covering Himalaya study area
Y et with UTM zones subdivision
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Set RGE combination in upper left
Set RGE combination in upper righ!
Set RGE combination in lower left |
m Set AGB combination in lower righ

Raster stretch...

g‘ﬁ Calculate raster arithmetic...
gAvaage raster data by polygon...

Cursor / Region of interest
Segmentation

Training areas

Dirawing by polpgons current laper
Automatic chsteting

Change detection by palygen

Dat giid

Extra laper

Exporting data

& Caplure RGB combination as rast | |§

Segmentation

RASTER STRETCH...:
Setthe options of

visualization of raster theme,
by specifying the patameters
for the three bands,

%)~ [l Lost action: RASTER STRETCH...

Land cover change

mapping

307900.951572 , 2097815.213681 : 1:116514
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Himalaya Changes Overview
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LCCS: towards version 3

From LCCS to LCML (Land Cover
Meta Language)

Example of LCCS3 class: Closed mangroves trees

EL_ClosedMangroveForest | | EL_CMFTreesDecidous | | EL_CMFTreesBroadLeaf |
]

+leaiPhenology /\1 +leafType /\1

* From the concept of LCCS, a broader Land e S kAot
Cover Meta Language (LCML) has been R L e T
created. LCML represents a picture of the [ e cureesnanrasen; on] |} Bl <700 Gssiont

classification model with limited constrains

between different elements forming a land l“!’%“{ ‘

cover class.

e LCML has been represented in a UML [ OE——
(Unified Modeling Language) : EL_orwmeronsainty

e: LC WaterSalinityTypes = moderatelySaline {readOnl

EL_CMFWaterBodyDailyVariation |

EL_CMFWaterBodyHeightRange

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

+wa(erAndAssociatedSudacesQuali(y\L 1

» Pathway to ISO standardization as part of
UNFCCC terrestrial framework
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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 acrclsJ Nu-rRlEsD D
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Geows/Map

* 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.

Mapplng DeV|ce Change Analy5|s B

P Bt Wew Tooh Applcators Window 7

.‘Bﬂﬂﬁ"ﬂﬂ EH"?R 1 ["th

* 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 | ®




Tools in the framework of data
production / analysis

THEMATIC INTERPRETATION ACCURACY MULTI USER
& CART. EFFICIENCY ANALISYS DATABASE
ASPECT BROWSER

Land Advanc.

Cover : . Acc. N Database
Class. Prog. GATEW.
Syst.
DATA PRODUCERS DATA USERS_-REDD
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GIS Tools

Geovis

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

= |t facilitates and speeds up all
mapping activities based on remote
sensing data.

= |t is very user-friendly and embeds
powerful vector drawing and editing
functions.

= |t has a direct link with LCCS.




GIS Tools

Mapping Device — Change Analysis Tool MApning Device - Change
Analysis Tool

= Application designed by FAO

= Uses object-base classification

= Current version 3.1.1 — Release March 2009 :
= Wizard driven installation

" Implemented using .Net Framework

-"’Eﬂ.ﬂﬁlﬁlﬂ L

= Requires Windows XP / Vista

Termtal Alaat

= Free to use for FAO programmes o _ g“

= One time activation needed:

i
B § Boedesdd

ﬂl ke meany ..umd-.-
= B - Nataad wabmlndes Sonmm ool b

o Wt b
B liaa

Zade [
Laden S
TR el TWrvne” b T Tt

Jwm Covsuinn Tn— REEE ET

" |nstitution, User Name, Address, PC CODE

" send request by email

= Automated online updates / notification



Mapping Device
Change Analysis Tool

= A stand-alone, interactive and completely NATTNG UomGe - Chine
integrated application for mapping, Analysis Tool
change detection, editing, validating and __ Li.
reporting =

e e —

= Graphical interface and testing
environment; editing tools

" Interactive analysis and visualization of : Py
results, User friendly, intuitive, easy to use iR - DEPTEED 08
interfaces, Embedded analysis engine =

Dl _._I' IYﬁﬁﬁm —
= Direct link with LCCS

= Supports large datasets and batch macro ¥ e E;_%E‘:ﬂ:r
editing ——

Zode fuq
Rl
TR kel Woiir' b Tifwrs T

Jwm Covsuinn Tn— REEE ET

= Built-in reporting capabilities




Location: 10°S; 55°W
South America; Brazil (Mato
Grosso)

Average Elevation ~ 300 m
Tropical & Subtropical Moist
Broadleaf Forests biome
Moist Tropical, winter dry

E -

Tree canopy cover

o B
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B LR - MUgepeng Device - [hange deuahyss Tool | w0551
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production / analysis

THEMATIC INTERPRETATION ACCURACY MULTI USER
& CART. EFFICIENCY ANALISYS DATABASE
ASPECT BROWSER

_’ = P—
Advanc.
Land IMAGE PROCESSING . .
I ] L} :
Cover Ac.. Database

Prog. GATEW.E

Class.

Syst. GIS

DATA PRODUCERS DATA USERS_RED

Tools in the framework of data
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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.

= |t is used to estimate the accuracy of
land cover data sets with an LCCS
legend.

UN-REDD
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GIS Tools

B Paw e et e
D F&WE PCaA® O O 0

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. "
JLLJ.LLM.
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GIS Services

USGS'’s Earth Explorer

P rog ra m m e n e ed S e Gy rll."-d: m-:li-u-: hm::‘::;wﬂul;wm i APSgPaplie PRodUCER. Iv o The LS. Gaedbigasl D
1 . De ce nt ra I ized an d secure 1. Select your dataset(s) -l:-u search critaria

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

3l Ebe o b o 1

2. Technologies based on the

International Standards
Organization (ISO) and Open e v F Gral SRR, ¢
Geospatial Consortium (OGC) B e P — e —
standards. .-
g E =
3. Flexible development environment . EE: :
to easily meet end-user needs and o - =E -
project requirements. i -
mznTh ey ekt W - - T
- R s ki

i —




GIS Services

FAO Geonetwork Opensource

* 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 U N -RE D D

strategy. PROGRAMME
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FAO implementation of
GeoNetwork opensource

FAO Metadata Catalogue portal

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

* Stores almost 7000 records (more
than 4000 local). | o o

* |t is maintained by FAO and its
partners.

* Accessible at:
http://www.fao.org/geonetwork/
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FAO implementation of
GeoNetwork opensource

FRA-Remote Sensing Survey portal

* GeoNetwork is also the engine of the new
FRA-Remote Sensing Survey information About Search Tiles Database Mo Fd

The Asreie Serirg Surery portal Thin Bl slicwsn yous Ba retrive sirgie Bl bay Ladude

Deieaien a0eed 00 (hfesl Ll riks 4wl Lorade, o8 Aier ol nlet by onnbey il _:-(-F
management system. o ittt e ﬂ\t
weo dee ddeisdd s |uot [ B 12
. el Lo B T g
* Centered around the 13689 tiles (10x10 km) |s=iimeiie, Wy
distributed world wide at each degree . e = B R
. . iy are it ared et T r—— | Y m"_u ]
intersection. oo k| 60t b R SRS
ey upkined the vabdated data : nu:n n-.:-f r.-:md P:i E P_,_fj:' [

* Tile data and information is retrieved, g

e vl o g i 1 o,

downloaded and analyzed. suaoh

Ml seariis oo tn
Bolivia wiG4s22 Preliminary wilG 4522 — Satellite Imagery

* The system manages ancillary data, allows Srbiaca | E— b il S
remote uploads, and is administrated rimers Bevaon: e edmea

=
s Waber corvist £ of block o e PalbaE1; TS amm—
through user accounts. s s sl B = ="
wWEEEET)  wiiEs1T Tropical roundain pyibens b [orreold v i s L]
Wil wiies19 R
witE1?  wiOtls
° M d t | ” b H d : f “ : Bmis seveaes e B et Larkdsat ETM+ (2000)
ore details will be given during a following |z m | Bt L O
. wifilsl? w1zl Tila watlinns A o i et - of il A
WOBLA0 WO Thesndies [ihs b o 20030 ] dimriirnie el
presentation. —— = = SmmRE
e ——— =t P EELLEE
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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 s

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

MApping Device - Change
Analysis Tool

Gl i 2 Gﬂﬂﬁﬂ@@ﬁl /EEPDEEE 08

gt W[5 || (f€ (fF b 7 b
Y AN LS I [ L =
= E)— | - Cubbviaond ared Viaages Tersiind Aot

= B — I Ksbaod ared Coon b st of Fenrorstul Vogpetatcn

- Tmat:
B Shok
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Editing tools

"GLCM MadCat - MApping Device - Change 2
File Edit View Tock Applications

G@ﬁ?ﬁﬁ@.

= GLCHN MadCat - MApping Device - €
File Edit View Tools Applig

Eeaoe @@' Tools for Table Attribute Management

CES . . m:‘.:f“‘
R Define segmentation Table O iy
i Show segmentation Table T s
RO/ [segmentation selection) Drawang by polygons cument laper L
e = Query i
(3] merge poygera
| -

Edit Polygons\gnﬂ.m.m.w

Tools to edit polygons: -
Add, Split, Merge, Delete
88 £ potoons A Eliminate, Dissolve [&“=«<«~*

%D&fne segmentation table ..
E Show segmentation table., |
’Qow segmeniation table,

% Loy selached fetaures bo

[ Automstic custeding
E:E:"l Add selected pofygons to training . ps :
topologically |- 'w; o
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Segmentation
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polygons labelled

Labels automatically assigned
to similar polygons
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Change rating

POLYGONS legend

Classified polygons (changeperc)
Less than 20%:

From 20% to 40%

From 40%% to B0%

From BO%: to 80%

bore than 80%5
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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.

Classification and legend

FIGURE ¥.3

Legend as application of a classification in a partdoular area

= 53 m 30m
9 1 2 3 4 5

DEFINED
GEQGRAFPHIC | Givan scale and
AREA data typa

l
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