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1. INTRODUCTION
The National Geographic Institute  of Spain (IGN) is the National Reference Center in Land Cover and Use (EIONET´s National Reference Center for Soil, by mandate of the National Focal Point, the Spanish Environment Ministry); according to this mandate, IGN must coordinate the information in Spain related to Land Cover and Use. This new Land Cover and Use Information System of Spain (SIOSE), able to integrate different data of regional and national administrations, is a very ambitious project destined for being a Spanish and European reference as regards geographic information. SIOSE is part of the National Land Monitoring Plan, managed and coordinated by the IGN, which hopes to achieve a multidisciplinary spatial data infrastructure, periodically updated, for the Spanish national and regional administrations.

The main SIOSE objectives are

· Satisfy Spanish National and Regional Administration requirements on Land Cover and Use information.

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

· Integrate Regional Administrations in the management, quality control and productions of the land cover and use national database and information system.

· Satisfy EEA’s and EU requirements in future Corine Land Cover versions and on Land Cover and Use information.

· Integrate land cover and use databases and information of the spanish national institutions

2. ORGANIZATION

This diagram resumes the main Spanish Institutions collaborating in SIOSE.
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3. SIOSE MAIN TECHNICAL FEATURES 
· Geodetic Referente System: ETRS89, according to INSPIRE and Spanish Geographical High Council.

· Cartographic Projection:UTM, zones 28, 29, 30 y 31 

· Different surface minimum unit, according to the cover class in the land. 

· Urban Fabric and Water bodies: 1 ha.

· Agricultural land: 2 ha.

· Forest and Natural Areas: 2 ha.

· Wetlands, Beaches, greenhouses, riverside vegetation: 0,5 ha.

· Cartographic equivalent scale: 1:25.000. According to final geometric accuracy: cuadratic mean error (X,Y) ≤ 5 m. Screen resolution: ≈ 90 pixels/inch

· Harmonised Object Oriented Data Model, UML notation.

4. SIOSE DATA MODEL: USING OBJECT ORIENTED CONCEPTS
For the SIOSE project, an OODM (SIOSE data model) has been designed, in collaboration with more than 25 institutions interested in lu/lc, organized in “Thematic Working Groups”. This community of producers/users of lu/lc information is registered as a SDIC (“Spatial Data Interest Community”) for INSPIRE initiative.

The methodology used in SIOSE is based on these basic principles:

· Territory must be divided in a set of closed polygons, each containing a surface that is as homogeneous as possible. 

· An exception to preceding point is when homogeneous surfaces have an area smaller than the MMU. This forces us to draw a polygon that encloses several areas, homogeneous each one, but different between them.

· Our aim is not to classify polygons but to “describe” them as well as possible.

· These descriptions are made associating one or more “covers” and “attributes” to each polygon.

·  Covers are thematic categories (UML “classes”). They are defined with conceptual definitions.

· Covers can be “simple” or “compound” (“complex”). Simple covers are object categories that cannot be divided into simpler ones.

· Compound covers are “associations” of several simple covers that have their own “personality”
. This makes it desirable to consider them “as a whole”, with a name and adequate attributes. The percentages of simple covers in one compound cover vary from instance to instance.

· Each polygon has one or more covers. If it has more than one, the photointerpreter shall measure, and store in the database, the percentage of surface in which each cover is present in the polygon. The sum of all percentages of each polygon must be 100 %.

· Each cover may have one or more “attributes”. Attributes are parameters (of biophysical or socio-economic criteria) that “qualify” the cover. These attributes take different values in each “instance” (appearance of the cover).
During photointerpretation, for each of the covers present in the polygon, the value of each of its parameters is evaluated and stored in the database in the form of variables of the following types:

- percentage (%)

- integer

- real

- boolean

- controlled list text

- etc.

· In some cases, we can establish certain conditions that the percentages of simple covers or parameters values must accomplish in order to form a particular cover.

· From this OODM, it is possible to derive as many ‘views’ as necessary. Standard CLC or Murbandy/Moland Nomenclatures would be “predefined views” of the OODM database.

· Extensions of the Data Model: once we have a database made with the OODM concept described here, it is very likely that some other person or institution has the need to input additional information of a specialized field. E.g.: agricultural, forestry, infrastructures, etc. In these cases, it should be easy to “extend” the Data Model, using one or more of these techniques:

- Subdivide one UML class into multiple classes

- Add more UML classes

- Add values to controlled list text parameters

- Add more parameters to some classes.

- Add “conditions” that parameters should comply.

- Add types of “objects” (concepts) that can be associated to each polygon (at the same level as “cover”)

- etc.

· Backward compatibility and comparability: one of the premises of the Data Model proposed is that it must be possible to obtain automatically a standard Corine Nomenclature database, and also a standard Moland Nomenclature database from the OODM database. This assures backward compatibility and comparability with preexistent databases, as CLC90, CLC00, Murbandy, etc. As said before, standard CLC or Murbandy/Moland Nomenclatures would be “predefined views” of the OODM database.

5. USE OF BIO-PHYSICAL PARAMETERS DERIVED BY REMOTE SENSING
In SIOSE one of the main premises is the use of bio-physical parameters derived by Remote Sensing during the production phase. There are many bio-physical parameters (vegetation indexes -NDVI,etc., Leaf Area Index -LAI-, FAPAR, etc…) that can be semi-automatically derived from multispectral images by remote sensing techniques, or in other cases by field work. The mean of these continuous value variables for each polygon can then be input and stored in the OODM database as a parameter that qualifies each polygon.

This improves greatly the “synergies” between Remote Sensing and GIS technologies in Land Use/Land Cover information.

6. SIOSE PRODUCTION IN SPAIN: DATA HARMONIZATION AND INTEGRATION
This diagram resumes the first production phase and the following updates of SIOSE.
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