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‘The term “Spatial Data Infrastructure” (SDI) is often used 
to denote the relevant base collection of technologies, 
policies and institutional arrangements that facilitate the 
availability of and access to spatial data.’ 

‘The SDI provides a basis for spatial data discovery, 
evaluation, and application for users and providers within 
all levels of government, the commercial sector, the non-
profit sector, academia and by citizens in general.’

Spatial Data Infrastructure
Source: The SDI Cookbook - Global Spatial Data Infrastructure Association
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Huge floodings in the world between 1985 and 2010
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Tsunami 2004
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SDI – why ? 
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Components of an SDI

Spatial DataFramework

S  e  r  v  i  c  e  s

Discovery Access ProcessingProcessing

Metadata
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Classification of SDI hierarchy levels
Source: Rajabifard et al (1999)

� Global Spatial Data Infrastructure (GSDI) 

� Regional Spatial Data Infrastructure (RSDI)

Ex. INSPIRE

� National Spatial Data Infrastructure (NSDI) 

Ex. SDI Germany

� State or Provincial Spatial Data Infrastructure (SSDI)

� Local Spatial Data Infrastructure (LSDI)

Ex. SDI German State of Rheinland-Pfalz

� Corporate Spatial Data Infrastructure (CSDI)

Spatial 

Information 

Infrastructures

Sub-National SDI
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Cascading Services linking EU Regional level,
National level and Local level SDI’s

one stop 

citizen 

interfaces
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Cascading Services linking EU Regional level,
National level and Local level SDI’s

EU Level 
DE Level 

DE_RLP Level
DE_RLP_communal Level
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Regional Spatial Data Infrastructure (RSDI)
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INSPIRE – Infrastructure for Spatial Information in Europe

EU INSPIRE Directive 

1. came into force on 15 May 2007 

2. full implementation required by 2019

3. aims to create a European Union (EU) spatial data 
infrastructure � sharing of environmental spatial 
information among public sector organisations and 
better facilitate public access to spatial information 
across Europe
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INSPIRE Principles

1. Data should be collected only once and kept where it can be 
maintained most effectively. 

2. It should be possible to combine seamless spatial information from 
different sources across Europe and share it with many users and 
applications. 

3. It should be possible for information collected at one level/scale to 
be shared with all levels/scales; detailed for thorough investigations, 
general for strategic purposes. 

4. Geographic information needed for good governance at all levels 
should be readily and transparently available. 

5. Easy to find what geographic information is available, how it can be 
used to meet a particular need, and under which conditions it can be 
acquired and used. 
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INSPIRE Themes
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INSPIRE Geoportal, accessed 24 Nov 2012
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Cascading Services linking EU Regional level,
National level and Local level SDI’s

EU Level
DE Level

DE_RLP Level
DE_RLP_communal Level
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INSPIRE – European SDI

GDI-DE – SDI Germany

1 Federation
SDI

16 Federal 
State SDIs

X Commune
SDIs

Other
EU 

Member 
States
SDIs

SDI Germany within the European SDI framework 
Source: adapted from Schilcher et al. (2009)
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National Spatial Data Infrastructure (NSDI)
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Source: Daniela Hogrebe, Andres von Dömming, Coordination Office SDI Germany
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SDI Legislation in Germany
Source: BDVI, Germany
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Geoportal Bund, Protected area information
Source: http://ims1.bkg.bund.de/navmpsg/basicviewer.jsp
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Geoportal Bund, Protected area information
zoomed view to the Rhein-Main area around Frankfurt
Source: http://ims1.bkg.bund.de/navmpsg/basicviewer.jsp
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Cascading Services linking EU Regional level,
National level and Local level SDI’s

EU Level 
DE Level 

DE_RLP Level
DE_RLP_communal Level
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Sub-National SDI’s

Sub-National SDI is a very heterogeneous field 

Rural areas � � Urban areas

Small administration units � � large administration units

Non-established basic ICT Infrastructure � � well established basic ICT infrastructure

……………
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Megacities: home to 10 million or more

� 2015 Latin 
America, Central 
Africa, Asia

� 2005 Latin 
America, India, 
North America, 
Asia 

� 1950s New York, 
Tokyo, Buenos 
Aires, European 
Capitals 



Some Considerations on Sub-National SDI’s Hartmut Müller and Falk Würriehausen, Germany

Problems to be managed within Large Cities

�Transport, Traffic 

congestion

�Energy inadequacy

�Informal 

development, lack of 

services

�Insecurity, crime

�Water, soil, air 

pollution

�Poor natural hazards 

management

�Climate change
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Place matters - all have a spatial dimension

� Food, water and energy insecurity 

� Informal development, high urban densities, dilapidated city centers

� Lack of green areas and of buildings reflecting local cultural heritage, 

� Transportation problems, traffic congestion and accidents  

� Lack of basic services, insecurity of tenure, informal real estate markets 

� Unsustainable land use and inefficient land administration systems

� Creation of slums, criminality 

� Difficulty in natural hazards  management 

� Water, soil and air pollution, climate change  

� Weak institutions to resolve conflict 

� Inefficient administration, bad governance 
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FIG publication 48: Rapid Urbanization and Mega Citi es

As cities get larger spatial information is 
becoming a key resource in efficient 

delivery of e-government services, public 
safety, national security and asset 

management. 

In this FIG research study, it is proposed 
that a city-wide spatial data infrastructure 
linked to similar structures in other levels 
of government, can provide a sustainable 
solution to many problems of mega cities.



Some Considerations on Sub-National SDI’s Hartmut Müller and Falk Würriehausen, Germany

Spatial Information – how can it be used? (1)
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Spatial Information – how can it be used? (2)
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Spatial Information – how can it be used? (3)
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Spatial Information – how can it be used? (3)
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Spatial Information – how can it be used? (3)
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Public access to parcel information of the City of Buenos Aires
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Sub-National SDI in Uruguay

María Victoria Alvarez , Richard Camejo , Germán Iglesias and Enrique Luque

(Uruguay)

Public and Accessible Geographic Information at Montevideo City Hall 

Paper to be presented on Tue, 27 Nov, TS 04C



Some Considerations on Sub-National SDI’s Hartmut Müller and Falk Würriehausen, Germany



Some Considerations on Sub-National SDI’s Hartmut Müller and Falk Würriehausen, Germany



Some Considerations on Sub-National SDI’s Hartmut Müller and Falk Würriehausen, Germany

The greater Paris master plan project – Transportation
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The greater Paris master plan project – Water sanitation
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The greater Paris master plan project – Housing
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SDI application in the African Region (2008)

•

•

Results

• No findings for Egypt and Cairo

• Nigeria has developed a countrywide SDI Master plan 
and one for Lagos state
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Digital Egypt (2009)

• WebGIS- Application launched in April 2009

• Development of a private Egyptian company

• Covers Governorate of Cairo, cities of Sharm 
El Sheilh, Hurghada, the Northern Coast and 
122 cities as point objects

• Search for real estate and properties
• Find  businesses
• Locate streets and landmarks
• Measure distances and areas
• Obtain point coordinates
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Digital Egypt (2009) Search for properties
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Digital Egypt (2009) Search for landmarks
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Cascading Services linking EU Regional level,
National level and Local level SDI’s

EU Level 
DE Level 

DE_RLP Level
DE_RLP_communal Level
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Cascading Services linking EU Regional level,
National level and Local level SDI’s
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Federal States (16)

Federal State of Rhineland-Palatinate

Independent cities in Rheinland-Palatinate (14)

Counties in Rhineland-Palatinate (24)

Federal Structure of Federal Republic of Germany 
Federal State of Rheinland-Pfalz consisting of 24 counties
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Geospatial basic data countrywide available in Germ any 
Real estate record (left), Real estate map (right), 
Source: Landesamt für Vermessung und Geobasisinformation Rheinland-Pfalz
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Geospatial basic data countrywide available in Germ any 
Digital orthophoto (left), topographic map (half left), digital height model (half right), digital landscape model (right) 

Source: Landesamt für Vermessung und Geobasisinformation Rheinland-Pfalz
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Use of Geospatial Basic Data across County Administ ration Departments
Information retrieval from automated land survey register (ALK) and automated register of real owners (ALB)

Source: County administration of Bernkastel-Wittlich
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Applications in the Department of Buildings and Env ironment
OGC Web Map Service WMS Protection areas (left), direct link to the describing textual information (right)

Source: County administration of Bernkastel-Wittlich
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Applications in the Department of Buildings and Env ironment
Interactive Processing of building permit applications by using WMS providing for legally binding land-use plans

Source: County administration of Bernkastel-Wittlich
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Applications in the Health Department 
Simulation of avian influenza case and resulting possibly affected locations

Source: County administration of Bernkastel-Wittlich
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Applications in the Planning Department 
Examination of potential locations for wind power stations

Source: County administration of Bernkastel-Wittlich
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Integration of commune SDI into GDI-RP federal stat e SDI 
Preparatory land-use plan within federal Rheinland-Pfalz state SDI provided by county administration

Source: http://www.geoportal.rlp.de/
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Integration of commune SDI into GDI-RP Federal Stat e SDI 
Provision of preparatory land-use plan and land values within federal state SDI 

Source: http://www.geoportal.rlp.de/
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Cascading Services linking EU Regional level,
National level and Local level SDI’s

one stop 

citizen 

interfaces
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one stop 

citizen 

interfaces
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one stop 

citizen 

interfaces
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one stop 

citizen 

interfaces
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Some Conclusions (1)
• The challenges to implement an operational SDI at the SDI levels GSDI, 

RSDI, NSDI, LSDI are considerably different.

• The Sub-National level of public administration is particularly important, 
because many spatially related decisions are taken at the Sub-National 
level and, consequently, because many geospatial data exist at that 
level,

• The efforts to establish working SDI’s are taken more or less seriously in 
different regions of the world.

• Sub-National SDI’s form important components in layer oriented SDI’s 
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Some Conclusions (2)

• SDI implementation at all levels enables to fulfil many basic needs 
of citizens and public administration by providing many basic spatial 
data in needed formats

• Careful SDI design and implementation at the local level is 
indispensable for establishing a working SDI at all higher levels

• Consideration of standards, mainly those defined by OGC makes it 
possible to integrate local SDI bricks smoothly into an overall SDI

• Many questions concerning semantic interoperability, metadata 
specification and maintenance not yet answered in a sufficient way
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Further Work (1)

• FIG Working Period 2011 - 2014

• FIG Commission 3 Working Group 3.1
Spatial Information Management

• Core Topic for the term 2011-2014
• Spatial Information Management in Urban Areas
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Further Work (2)
• FIG Commission 3 Working Group 3.1

Spatial Information Management
Chair Hartmut Müller

• Spatial Information Management in Urban Areas

• Work Plan 2011 – 2014

• Build on a number of FIG Publications already available (No. 48 Rapid 
Urbanization and Mega Cities: The Need for Spatial Information 
Management, Research Study by FIG Commission 3, and other FIG 
publications)

• Cover the complete scale of urban areas in terms of population (small 
and medium size towns up to mega cities, inhabitants 500.000+ )

• Use the FIG infrastructure – network (partnerships and co-operation 
agreements),
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• Would you like to join out team 
of FIG Commission 3?

• Welcome!

Thank you for your attention!

mueller@geoinform.fh -mainz.de


