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ABSTRACT.

The present paper describes “CartoCiudad”, the Official cartographic Data Base of the Spanish cities and villages with their streets and roads networks topologically structured. It has been built from the harmonization and integration of official digital cartography and information produced by several of the main suppliers of Geographical Information in de National Government of Spain: the General Directorate of Cadastre, the Statistical Office, the Post Office and the General Directorate of the National Geographic Institute.

Its data make up a continuous collection of information over which it is allowed to carry out operations of cartographical visualization (both urban and non-urban zones) with no gaps, navigation on the Spanish road-street network, spatial analysis and direct and inverse location searchs. 

“CartoCiudad” Data Server in one of the data servers accessible at the Spanish NSDI (IDEE). Users and added value services providers can use these data through different OGC services (WMS, WFS, CWS, Gaz…).
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1.
Objectives of the CartoCiudad project

CartoCiudad was born within the philosophy set in the strategic objective 4th of the Strategic Plan of the General Directorate of the National Geographic Institute (IGN-E): “To cooperate to the economic and social development of Spain according to its commitments”. This is perfomed through several operative objectives as “To promote products and services taking into account the society and citizens needs and to guarantee the general access to them, as well as to promote among the GI public and private sector quality, competitiveness and technical development”. Therefore, the commitment adquired by CartoCiudad in this sense is to set up and to keep its Database and Services.

CartoCiudad is the official cartographic Data Base of the Spanish cities and villages and their streets and roads networks topologically structured, with spatial continuity all over Spain. This proyect, which  has vocation of becoming the streets “official” Database of the National Government of Spain, is the result of harmonization and integration of official digital cartography and information produced by several of the main sourcers of Geographical Information in de National Government of Spain.

The CartoCiudad Database allows carrying out the following operations:

· Search:
· Direct Positioning (Geocoder Service). Assigning coordinates (geo-position) to: a postal address/ a postal district (polygon)/ a census district or section (polygon)/ a geographical name or a point of interest (POI).    

· Inverse Positioning (Reverse Geocoder Service). Assigning a postal address/ a postal district/ a census section and district/ a geo-name or point of interest to a coordinate (geo-position).

· Visualization:   

· Urban and rural aereas displaying. Seamless urban and rural aereas can be displayed through using dynamic symbolisation to show these different objects: Urban blocks, parcels and buildings with their different coverages, streets and roads with their categories (Streets, Avenues, Squares, Roads, Highways) and names, postal addresses and public services or other specifically incorporated by points of interest users.
· Query:    

· Routing and GIS analysis. Looking for the best route on foot between two locations with geographical continuity in the whole national territory. Setting up and showing areas of influence. Connecting with the users' databases to carry out GIS analysis based on both CartoCiudad data and users' databases contents.

2.
Data Sources
 
The CartoCiudad database is generated from:  

· The General Directorate of the National Geographic Institute (IGN-E):

· Transport network and population entities from the Numeric Cartographic Data Base (BCN25). This information constitutes the reference geographical information which gives continuity all over Spain to CartoCiudad Database. 

·  Municipality border lines.  

·  Orthophotographies from the National Plan for Airborne Orthophotography (PNOA). Used for the data control and update.

· The General Directorate of Cadastre: Cartographic information from the Real Estate Cadastre, especially those related to the urban area: Polygons defining urban blocks,  urban parcels, buildings with different coverage; Lines defining streets and roads axes;  Street and road names and toponyms; Located postal addresses; Auxiliary lines as sidewalks;  Urban area border line.  

· The Electoral Census maintained by the Statistical Office (National Institute of Statistic-INE):

· Information about the street names and the relationships among streets coded by Cadastre and streets coded by INE;
· Census districts and sections border lines.  

· The Post Office: Streets Database in relation to postal codes.
3. CartoCiudad Data Model
  
CartoCiudad is set up as a GeoDatabase. The CartoCiudad cartographic objects to be created are: Population areas/ Urban cadastral blocks, parcels and buildings/ Postal code areas, Census districts and sections/ Geographical names (toponomy). Names of singular buildings and other specific names/ Street and roads axes with their names associated/ Street and roads crossing points/ Postal addresses and kilometric points location.
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CartoCiudad Data Model

4. Data processing: Layers generation

The National Geographic Institute carries out the original data harmonization. It produces and updates the Database according to GIS topological structure.
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Data processing


The Data processing performed by IGN is:

· Data gathering by IGN from their sources (IGN, DGC, INE, Post Office).   

· Quality control on the original data before the harmonisation process.   

· Data processing performed by specialized companies working under contract with IGN. This Process is carried out according to the data model and specifications agreed by data providers.  

· Geometric data sources harmonization. According to priority rules based on selection of reference source.
· Semantic harmonization from initial layers data:  

· Postal address numbers and kilometric points extraction.  

· Geographical names extraction (toponomy).  

· Streets and roads axes layer production.  

· Production of auxiliary cartographic information (population, urban blocks, parcels and buildings).  

· Adaptation of census districts and sections layer.
· Postal code zones (districts) generation.
· Metadata generation. Both for data sources and processed data.  

· Checking on quality and updating through overlapping the CartoCiudad vector data on the PNOA orthophotographies (National Plan for Aerial Orthophotography).  

· Digital extraction of absent data from orthophotographies.   

· Quality control carried out by IGN.   

· CartoCiudad Database loading at the IGN´s CartoCiudad server to be accessed using SDI technology.
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 CartoCiudad on PNOA Ortophotography

5. CartoCiudad SDI. CartoCiudad at the Spanish NSDI

CartoCiudad is a component of the Spanish NSDI (IDEE) as a GI structure composed of data distributed in different GIS systems and accessible via Internet with a minimum of protocols and standardized specifications.

IDEE includes:

· Data & Metadata. Some of those are CartoCiudad Database & Metadata.

· Search and access technologies.
· Common Standards (ISO) & Specifications (OGC).
· Agreements among data producers and between producers and stakeholders. Agreements among IGN, Cadastre, Statistical Office, Post Office. Among these and Regions and Local Authorities for CartoCiudad updating and GI sharing. And among these previous data providers and services providers.
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CartoCiudad at the Spanish NSDI


IDEE is based on:

· INSPIRE principles & guidelines.
· ISO 19100 standards (Adopted as EN (CEN/TC287) and UNE (AEN/CTN148)).
· OGC specifications (WMS, CWS, GAZ, WFS, WCS, SWE, GLDS, InterClient).
· Spanish National Geographic High Council recommendations (proposed by IDEE Working Group).
CartoCiudad is one of the national projects running in order to get national coverage of Reference and Thematic Data shared by the three government levels (National, Regional and Local). These national projects are developed according to data harmonization specification for jointly to produce and share GI. The access to these GI projects is set up by OGC (Open Geospatial Consortium) Services, detailed on the section number 6.
6.  CartoCiudad Services & Capabilities

Web Service accessing to “Official” CartoCiudad database are:

· Web Map Service (WMS):

· Mapping Visualisation 

· Geolinking Service

· Gazetteer Service (WFS-MNE)

· Direct Positioning: Coordinate Assignation: x, y → Postal Address/ Place name/Points of interest (POIs).

· Reverse Positioning: Assign  Postal Address/ Place name/ Points of interest (POIs)/ Postal Code (District)/ Census Section →  x, y
· Web Feature Service (WFS)

· CartoCiudad features selective downloading

· Web Geoprocessing Services (WPS)

· Proximity Search (Area of Influence)
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Example of Web Processing Service

· Routing with geographical continuity in the whole national territory. BCN25 from the IGN-E is used as infrastructure to assure continuity.

· Route downloading in GML to a GPS navigator.
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Example of Route downloading

· Georeferencing & geocoding Tools

7. CartoCiudad Production Planning
· CartoCiudad project began in 2005 with the methodological analysis and a pilot test.  

· During the year 2006, it began the process to create the CartoCiudad Database for 323 Spanish municipalities. Among these are included municipalities bigger than 50,000 inhabitants as well as other many of smaller population. These municipalities processed mean 51.52% of the total population from Spain. Processing was performed by specialized companies by public tenders.

· Using automated processes the CartoCiudad Database quality control for the 323 municipalities was performed between the end 2006 and the beginning of 2007.

· In 2007 IGN has contracted, also by public tenders, processes for CartoCiudad Database loading on 1233 Spanish municipalities. These municipalities processed mean 16.56 % of the total population from Spain. Adding these municipalities to the results got in 2006 the total percentage reachs 68.08,10 % of the Spanish population. 

· Also in 2007 working under collaboration agreement with the Autonomous Communities of Valencia, Navarra and Basque Country will process municipalities from their own territory in order to load the common CartoCiudad Database. These collaborative processes add another 16.87% of the total population of Spain. Then the total percentage in 2007 will reach the 84.96 %.

· At the same time the CartoCiudad data server and OGC services are operatives at the CartoCiudad SDI Geoportal and at the NSDI Geoportal (IDEE): Web Map Service (WMS); Web Feature Service (WFS); Gazetteer service (WFS-MNE); Geoprocessing Services (WPS).
· CartoCiudad Database data updating is planned, and now beginning, in a collaborative way among the three Government levels in Spain. 

8. Conclusions

· CartoCiudad Project has confirmed the collaborative way of working among the three levels of Spanish Administration.

· CartoCiudad shows the capability to harmonise geographic information from different sources to get new uses from the resulting GI.

· The access to the official CartoCiudad information will improve many different services from the participant institutions and from the public and private sectors. And it will generate, with no doubt, a very important added value chain of many applications and services with specific performances of public or private interest.[image: image8.png]
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