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* IGN (Instituto Geografico Nacional) is EIONET's
Land Cover National Reference Center for Spain

e |GN has coordinated CLC90 and I&CLC2000

I&CLC2000: Cooperative Production
Model between national and regional
spanish Administrations:

*National Team (IGN/CNIG):
Coordination, Quality Control and
Project Management.

*Regional Teams (CCAA): il
Production L v
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e Some national and regional institutions keep land
use/cover GIS at higher level of detail than CLC2000 :

e geometrically  bigger scale
« Semantically thematic parameters (purpose)
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. Data should be collected once and maintained at the level
where this can be done most effectively

. it should be possible to combine seamlessly spatial

Information from different sources across Europe and
share it between many users and application

. It should be possible for information collected at one level
to be shared between all the different levels, detailed for
detailed investigations, general for strategic purposes

. geographic information needed for good governance at all
levels should be abundant under conditions that do not
refrain its extensive use

Land Cover: INSPIRE ANNEX I
Land Use: INSPIRE ANNEX I
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Sistema de Informacién de Ocupacién del Suelo en Espaia

1. Avoid duplicity of data and reduce costs of Geographic
Information.

2. Production and Quality model based in cooperation between
national and regional administrations.

3. Satisfy EEA’s requirements in future CLC versions.

4. Satisfy MMA's requirements (Spanish Environmental Ministry)
and MAPYA's requirements (Spanish Agriculture Ministry)

5. Satisfy IGN’s requirements (Spanish National Geographical
Institute)

6. Integrate land cover and use databases
Spanish national institutions.
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Project Organization  Focus on INSPIRE SPAIN - Spatial Data Interest Communities (SDIC)

Land Cover /Use Interest Communities
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Technical Workgroups Production Groups (17+2)

Thematic criteria Geographical Criteria
sAgricultural (5/7) =T
.ForreSt (5/7) ﬂ ﬁmaﬁén de Ocupacion del Suelo en Espar
Urban and town-planning (5/7) i i
*GIS and Cartography (5/7) Distributed and cooperative Production

Process Methodology
Metadata (ISO 19115)
Data Model (UML)
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SNCHEEES
TECHNICAL FEATURES (1)

« Nominal Scale: 1:25.000
e Minimum polygon: 0.5, 1, 2 (variable )
e Periodicity: 2-3 years

e Base information: Medium to high resolution satellite
Images
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TECHNICAL FEATURES (2): Data Model

There have been several meetings of the SIOSE’s Them  atic Working Groups

Agricultural a7
| —

Forest

Urban

Images
Methodology

Data Dissemination

Sistema de Informacion de Ocupacion del Suelo en Espana

One of the main objectives was:

REACH A CONSENSUS ON THE SIOSE DATA MODEL
eHarmonization of Nomenclatures

«Codification :
eInterchange between nomenclatures
sData Model Diagram using UML AP

e ————————————————
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TECHNICAL FEATURES (3): Normalized and interoperable
Conceptual Data Model of Land Occupation

Multi-criteria:  gistinguishing

concepts such as land cover
and land use.

Multi-parameter: § Several
oes 101 a dnique
nolygon.

Object - Oriented: sing UML
0 define the Entity —
Relationship Model |

Covered_Surlace_Percaniage is ihe perceniage this Coverage
alygon
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Agricultural/ Forest
Information

Urban

Topographic

Reference
Information

Information
(Hydrography ,
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First SIOSE Prodiction:

Reference topographic data: BCN
(hydrography, roads, railway network),
Cadastre (urban limits, street axes)
Agricultural (MCA) and Forest (MEE)
Thematic reference data

Thematic LC/A U databases (if existing)

SIOSE Update:
Cooperation and Cofinancing
Between Central and
Regional Administrations
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<  First SIOSE Production.
SIOSE ‘skeleton’ built using reference
integrated topographic and thematic SIOSE Update:
inf . Cooperation and Cofinancing
intormation Between Central and
Regional Administrations .'

Photointerpretation using SPOT5 2005
coverage as geometric and temporal
Il reference
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=~ Z FEirst SIOSE Production:
Reference | C/LU database (geometric and
semantic) for several national and regional SIOSE Lch pdafte:
: c t e
thematic databases: MCA, MEE, SIU etc. O ween Centraland
Regional Administrations }

Reference LC/LU database (geometric and
semantic) for CLC updates (geometric and
Il semantic generalization)
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SIOSE Update;
Coordinated update based on common SIOSE Update:
Cooperation and Cofinancing
methodology and data model. Between Central and
Regional Administrations "

INSPIRE principles: information is produced
at the most efficient level
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Legend

Cadastrial Urban Limit (ETRSE9)
Roads BCM (ETRSE9)

SI05E Polygon

DIRECCION GENERAL
DEL INSTITUTO
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Updating geometry
from reference data
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Photointerpretation Handbook + Samples +
Photointerpretation Cards + AppSIOSE
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The main purpose Is describing the Iland cover
occurrences, according to their biophysical properties,
geometric morphology and structure, relation with other land
cover entities, etc.

Describing the land cover occurrences, and storing its
attributes, allows obtaining different classifications or
nomenclatures depending of the purpose of the user, and in
consequence, a multi criteria view and analysis of the
same reality (and data!) .
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The working area must be divided in a set of closed

polygons, each one containing a surface that is as
homogeneous as possible (considering scale and MMU)

Our aim is not to classify each polygon but to “describe”
each one as well as possible. These descriptions are made
associating “Land Covers”, “Land Cover Elements” and
“attributes” for them to each polygon.
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“Land Covers

are thematic categories. They are defined

with conceptual definitions of biophysical criteria
(morphology, structure, relation with other land cover

entities, etc....)



Land Cover Categories (‘Classes’) are defined in essential by:

1. The existence of one or several specific LC elements
which characterize the LC class. It is possible to have other
LC elements, but these other elements are not defining the
class.

2. The geometric or spatial distribution of this LC
elements in the land

3. The spatial context of this distribution of LC elements,
which takes into account the other LC classes which
surround this LC entity.

4. 1n certain LC classes, the no existence of certain LC
elements.
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Typical Land Cover category ‘Ricefield’
Is characterized by the existence of LC
elements ‘Vegetation —herbaceous—>
genus — specle: Rice'.

‘Continuous Urban Fabric and
‘Discontinuous urban fabric’ (CLC level
3 classes) are characterized by the
existence of the same LC elements
classes (buildings, roads), but with
Idiffgrent geometric composition in the
and.

‘Green urban areas’ N CLC
nomenclature are usually surrounded by
urban fabric land covers
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One land cover (LC) entity is composed of one to many land
cover elements

Land cover elements (analog to SIOSE ‘cobertura simple’)
are the basic components of land cover on the land.
Examples are: structure (artificial element), tree, rock,
sand, etc. They are the LC core elements, present in many
LC types (or classes, considering OO methodology).

For example, trees are present in woodlands, urban fabric,
agricultural areas, etc., but they are still woody vegetation
— trees !
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Generally, one land cover occurrence is composed of many
land cover elements (LC elements). For example, the type
of LC ‘Urban fabric’ usually i1s composed by ‘structures-
buildings’ + ‘artificial surfaces — road’ [+ In many/cases,
‘vegetation’].
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Each “Land Cover” (LC) and “Land Cover Element” (LCE)
has its own attributes . Attributes are observable
characteristics that describe LC or LCE In more detalil.
These attributes take different values in each “instance

—
™~
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Some attributes are simple variables of the adequate type
(e.g.: number of floors: integer). Other attributes are
“Controlled lists” (e.g.: “vegetation distribution geometry”).
Controlled lists are defined as “enumerations” in UML.

_—
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Other attributes are more complex and are represented as
“UML classes” (white rectangles in the UML diagram).
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Homogeneous polygons (at the scale of the database)
have one Land Cover.

When homogeneous surfaces have an area smaller than
the Minimum Mapping Unit, the photointerpreter must
measure (or estimate), and store in the database, the
percentage of surface in which each “Land Cover” is

present in the polygon.
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Other attributes are more complex and are represented as
“UML classes” (white rectangles in the UML diagram).
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: 112: Discontinuous Urban Fabric

Land cover 1: 100%

Artificial area. Built-up area. Residential

Elements :
* 50% Artificial element. Structure. Building

+individual house

» 15% Artificial element. Artificial surface. Road
» 15% Vegetation. Trees
» 15% Vegetation. Herbaceous.
* 5% Artificial liquid



: 112: Discontinuous Urban Fabric

Land cover 1: 100%
Artificial area. Built-up area. Residential
Elements :
* 50% Artificial element. Structure. Building
+attached house
» 15% Artificial element. Artificial surface.
Road
e 22% Natural Terrain. Soil
» 8% Vegetation. Herbaceous.
* 5% Artificial liquid



. 242: Complex Cultivation Patterns

Land cover 1: 2%
Agricultural area. Herbaceous crops
+Greenhouses: yes
Elements :
* Vegetation. Herbaceous.
Land cover 2: 70%
Agricultural area. Herbaceous crops
Elements :
* \Vegetation. Herbaceous. Wheat

Land cover 3:20%
Agricultural area. Permanent crop. Fruit trees plantation
Elements :
* 60% Vegetation. Woody. Tree. Orange trees
* 40% Vegetation. Woody. Tree. Lemon trees
Land cover 4: 8%
Artificial area. Infrastructure. Reservoirs
Elements :
* Natural terrain. Water



: 313: Mixed Forest

7
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Land cover 1:100%
Natural area. Terrestrial. Natural area with woodland
crops
Elements :
* 45% Vegetation. Woody. Tree.
+ Pinus pinaster
* 55% Vegetation. Woody. Tree.
+ Quercus ilex
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For each “Land Cover” found in a polygon, the interpreter
must study its “inner composition”, and measure and store
In the database:

- The average values for each of the attributes in this
“Land Cover”

- The “Land Cover Elements” present in this “Land Cover”,
and the percentage of the surface that each occupies.

- The average values for each of the attributes in each
“Land Cover Element”.
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. All the information of each polygon (percentage of surface
of each LC present, average values of each parameter
affecting each LC or LCE,...) can be stored in an
alphanumerical relational database (RDB). This RDB has
been designed with two objectives in mind:

« Materialize as exactly as possible the Parametric
Object Oriented Data Model represented in the UML
diagram.

e Allow for unlimited future extensions of the model,

making it as easy as possible to add more classes,
parameters, conditions, etc...

From a Parametric Object Oriented Land Cover Databa  se,
land cover classifications, and nomenclatures can b e
derived by making SQL queries to the database



Instituto Geografico Nacional

Gracias por su atencion

Land Occupation Department
Cartographic Production
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