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Opening

INFORMATION SYSTEMS OF SURVEYING AND
CADASTRE

Territory represents primary natural source enabling life on Earth. On its ground important
processes take place and without them no human society could exist and develop.
Therefore accessibility of perfect information about territory is in interest of any country.
Spatial data being result of survey activities offer by their interpretation important
information needed to decision processes related to territory. Other information acquired
from the cadastre of real estates supply additional spatial information by no less important
data about rights related to lands as parts of the earth?s surface and about their
exploitation mode.

Main role of state administration in the branch of surveying, mapping and cadastre is
providing fundamental spatial and cadastral data in the range of the whole country and to
offer such data to the wide spectrum of users. Many users apply fundamental data as a
source of presentation containing many other thematic spatially oriented information.
Information technologies mean big benefit ? namely during last years ? to internal
functioning of the branch and ?last but not least ? to users of our services. They help to
fulfil the main mission of state administration in the branch of surveying, mapping and
cadastre that consists of securing reliable registration of lands, buildings and legal
relations to them and thus satisfying owners, mortgage providers, investors and other
participants on the real estate market as well as public administration and providing
fundamental geo-information infrastructure needed by decision processes related to
territory.

The branch of surveying, mapping and cadastre provides traditionally its information
services about territory and real estates to users from public sector to their execution of
administrative services and to preparing their development plans as well as to private
sector users that are mostly oriented to provision of their enterprises realised in that
territory. Application of new chances offered by information technology enables marked
acceleration and quality upgrading of such service with direct impact on security progress
of real estate market, accelerating transactions and reducing risks of wrong decisions
thanks to better analyses of the territory in question. The Information System of the
Cadastre of Real Estates represents pivotal project of the cadastre of real estates. This
project influences by its benefits many resorts of public administration, entrepreneur
activities and life of the considerable number of citizen in the Czech Republic. The
National Geo-information Infrastructure is the name of the project realised by the branch
of surveying to provide basic data source.

Karel Vecere

Czech Office for Surveying,
Mapping and Cadastre
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Opening

30 YEARS OF UDMS ? LOOKING BACK, LOOKING
FORWARD

The first Urban Data Management Symposium took place in Bonn in the year 1971 with
the aim to promote the development of information systems in local government.

Since then UDMS, the Urban Data Management Society, has organised international
symposia at various locations in Europe thus marking, for more than thirty years, the
progress of urban data management in Europe.

To the concerned readers UDMS? proceedings show how the many facets of theory and
practice of urban data management have evolved during these years.

Type of applications, type of data, organisational aspects, technology, together with
political and institutional aspects, all have been addressed by users, technicians and
academics from various countries in different times.

This extensive amount of written knowledge and experience not only helps us
understanding the most important trends but let us derive from it some lessons to be used
in our current work.

It provides also a solid ground from which to look forward and that can help the start and
the development of activities for the solution of the existing problems and for the creation
of novel possibilities. Both are needed to increase the use of urban and regional data
management systems that is getting more and more crucial as management of the
physical and social environment in which we live is getting more and more complex.

Massimo Rumor

GIS Consultant/Professor
in GIS Istituto Universitario
di Architettura di Venezia
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Opening

ESTABLISHING A SUSTAINABLE Gl POLICY FORUM

As the Information Society and the Knowledge Economy begin to become a reality there is
a growing realisation that there is a need for independent policy advice to ensure that all
parts of the community across Europe can partake in and enjoy the benefits of an
inclusive society. Geographic Information (Gl) plays a significant role within the Information
Society due to its pervasiveness and its capability to underpin and enable the presentation
of seamless information.

With over 40 countries across Europe all at different stages of development with regard to
Gl of which less than half are currently members of the European Union (EU) there is a
need for the policy advice to be independent of the EU and other Government structures.
Due to the pervasiveness of Gl there are a very broad range of disciplines, organisations,
and stakeholders that have an interest in GI. As a result there are often polarised views
and opinions regarding Gl policy that need to be considered and resolved in the interest of
all within Europe. To address these challenges there is a need for a European Gl policy
forum.

To ensure this Gl policy forum is sustainable it must build upon the Gl associations and
networks already existing at both the national and the pan European level. This has the
added advantage that it provides these representative communities with a feeling of
ownership in the policy advice subsequently formulated. These national associations and
networks will need to evolve into policy making forums if they have not already done so in
order that they can support the European Gl policy forum.

The presentation will use as examples the UK Association for Geographic Information
(AGI) and the European Umbrella Organisation for Gl (EUROGI) to show how they are
adapting to these challenges that tis new role of formulating independent Gl policy brings.
It will also consider the implications of a EU initiatives such as eEurope+ 2003 and
eEurope 2005 as well as projects such as INSPIRE and GINIE all of which have both an
influence on Gl and the Information Society and Knowledge Economy.

Ch. Corbin

Chairman of AGI/EUROGI
representative of
AGI/EUROGI GINIE Project
Manager



The third dimension

MULTIPLE USE OF SPACE: CURRENT PRACTICE
AND DEVELOPMENT OF A 3D CADASTRE

A cadastral registration system provides insight in rights and limited rights related to (2D)
parcels. In case of multiple use of space, the 2D parcel has shown its limitations. To
illustrate this we describe two cases in this paper. At our Department a research is carried
out in collaboration with the Netherlands? Kadaster to study the 3D issue of cadastral
registration in a fundamental way. During this research a prototype of a 3D cadastre is
being developed, in which rights established on 2D parcels can be represented in 3D (3D
right-objects). We give a description of this prototype and demonstrate that the
introduction of 3D right-objects improves the insight in the vertical component of rights
considerably by applying this concept to the described cases. Future research will focus
on defining the 3D right-objects more precisely in 2D and 3D (geometrically as well as
topologically) and on the registration of 3D physical objects (objects as they occur in the
real world). The last will require more drastic adjustments in the current cadastral
registration system.

Jantien E. Stoter H. D. Ploeger

ITC, International Institute Delft University of

for Geo-Information Technology

Science and Earth Faculty of Civil Engineering
Observation and Geosciences

Department of Geodesy
Section GIS technology
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The third dimension

FROM 2D BASE MAP TO 3D CITY MODEL

Since 1997 Helsinki City Survey Division has proceeded in experimenting and in
developing the methods for converting and supplementing current digital 2D base maps
in the scale 1:500 to a 3D city model. Actually since 1986 project areas have been
produced in 3D for city planning and construction projects, but working with the whole
map database started in 1997 because of customer demands and competitive 3D
projects.

3D map database needs new data modelling and structures, map update processes need
new working orders and the draftsmen need to learn a new profession; the 3D modeller.
Laser-scanning and digital photogrammetry have been used in collecting 3D information
on the map objects. During the years 1999-2000 laser-scanning experiments covering 45
km2 have been carried out utilizing the Swedish TopEye system. Simultaneous digital
photography produces material for ortophoto mosaics. These have been applied in
mapping out dated map features and in vectorizing 3D buildings manually, semi
automatically and automatically. In modelling we use TerraScan, TerraPhoto and
TerraModeler sw, which are developed in Finland. The 3D city model project is at the
same time partially a software development project.

An accuracy and feasibility study was also completed and will be shortly presented. The
three scales of 3D models are also presented in this paper. Some new 3D products and
some usage of 3D city models in practice will be demonstrated in the actual presentation.

M. Arponen
Manager of the
Cartographic Bureau
City of Helsinki ? City
Survey Department



The third dimension

RESOURCE-ADAPTIVE 3D MAPS FOR LOCATION
BASED SERVICES

In this paper, we present a database driven approach for managing and visualizing 3D
urban city models and related multimedia content. Such a 3D database is a core
component of a 3D Cadastre system (Coors 2002a). In the TellMaris project (IST 2000
-28249, www.tellmaris.com), we will make use of the 3D database to generate 3D maps.

The objective of TellMaris is the development of a generic 3D-map interface to tourist
information on mobile computers. The interface provides a new concept for creating value
added information services on mobile computers for the European citizens related to
geographical information. The interface is in the project used for accessing tourist
information relevant for boat tourism in the Baltic Sea and Aegean Sea area in the
Mediterranean.

In this paper we focus on the online generation and compression of 3D-maps in order to
make use of these maps in a mobile environment.

V. Coors

Fraunhofer Institute for
Computer Graphics



The third dimension

VIRTUAL CITY MODELS AS A TOOL FOR URBAN
TISSUE EVALUATION

One of the basic issues, which planners deal with is finding areas in the city where urban
tissue needs to be reconstructed, rebuilt or rehabilitated. The use of planning support
systems enables easy access to the data gathered in different ways. This paper explores
the possibilities of constructing city models. Each method used to create a "virtual city"
has its own qualities as the material for further analysis. The question is which one is most
suitable for finding out the areas, which need some actions. The paper shows the current
possibilities of creating virtual cities, especially emphasising their use as a Planning
Support Systems element. Virtual cities may be two-dimensional, described by a series of
polygons with the system of attributes. Such a model was created for the city of

M. Hanzl

Institute of Architecture
and Town Planning
Lodz Technical University



The third dimension

CITY MODEL AND REPRESENTATION:
SALVADOR 3D

The project discussed here wants to investigate the use of multimedia as a tool to present
and to analyze urban geographical information. This it was made through the creation of a
interactive multimedia software for visualization and understanding of City of Salvador
urban space using thematic cartography, animations, remote sense images, photography
and texts, allowing software user to build his personal cartographic visualization.

Gilberto Corso Pereira
UFBA

Universidade Federal da
Bahia
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Emergency, risk and disaster management

GIS IN THE WORLD TRADE CENTER ATTACK ?
TEST BY FIRE

GIS technology proved its value in emergency operations in response to the World Trade
Center attack on September 11, 2001. This unprecedented emergency subjected the use
of GIS and spatial data technologies to perhaps their most severe test ever. GIS and
related spatial technologies were widely used to support the response, rescue and
recovery efforts and, under the dire conditions of that emergency, they proved to be
extremely valuable. This paper will describe the establishment of the Emergency Mapping
& Data Center and its operations over several months. It will also provide information on
the experiences and lessons learned from that experience. A post-emergency critique of
all aspects of the EMDC was conducted recently by the City Office of Emergency
Management and GIS Utility and the findings of that critique reveal many valuable lessons
based both on the successes and problems experienced during the World Trade Center
response.

Michael J. Kevany
PlanGraphics, Inc.
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Emergency, risk and disaster management

CONTRIBUTION TO SPATIAL DECISION SUPPORT
SYSTEM FOR
FLOOD INSURANCE CLAIMS ASSESSMENT

In case of natural events, causing significant damages to public and private properties
(buildings, cars, power networks with business interruptions, etc.), the insurance
companies need to gather precise and accurate information on the localisation, the nature
and the estimated amount of the damage, in order to deliver an effective claims
management service to their policy-holders and to deliver to various stakeholders (public
authorities, repair services, press, etc) extensive information about economic
consequences of the event. This paper presents the development and the demonstration
of Spatial Decision Support System capabilities. The application is dedicated to flood
hazard prevention. It consists of a set of data related to flood and urban area layered
thanks to a Geographical Information System (GIS). This R&D action is based on a close
collaboration with insurance companies.

Aldo Napoli Franck Guarnieri R. Nussbaum

Ecole des Mines de Paris ? Ecole des Mines de Paris ? Mission Risques Naturels
P P des Soci



Il Emergency, risk and disaster management

1.3 DIGITAL SYSTEM FOR NATURAL DISASTER
MITIGATION IN CHINA

The paper presents the development of digital technique in reducing natural disaster for
urban and suburban area in China. Form 1970s, the Chinese central government and its
some local governments have made a great program to build a modern digital network
system for natural disaster mitigation. The system is developed with these techniques:
geological information system (GIS), remote sensing (RS) and globe position system
(GPS). After having practiced for ten years, some research achievements have been
applied in actual natural disaster mitigation programs of main municipals and towns, and
the Chinese central government will legislate to apply the above digital techniques for the
whole country in natural disaster mitigation plan. Some successful cases are introduced in

this paper.
A. Tang J. Ou X. Tao Jingfa Zhang
Department of Civil Harbin Institute of Dean of the Engineering Institute of Remote Sensing
Engineering Technology Earthquake Department and GIS Peking University
Institute of Engineering
Mechanics

China Seismological
Bureau (IEM)



Il Emergency, risk and disaster management

1.4 CHANGE DETECTION TECHNOLOGY OF CITY ON
REMOTE SENSING IMAGES AND ITS APPLICATION
IN DISASTER ASSESSMENT

As the satellite remote sensing with high resolution becomes a convenient and rapid
information source, this means will play an important role in the city?s construction plan
and the city?s dynamic monitoring and disaster assessment. In this paper, a change
detection method of remote sensing images obtained at several different times is
introduced in detail, with an example of the city, by qualitative display and quantitative
analysis, several periods remote sensing images of a city are processed, the change
tendency of city construction is clear showed and destroy extent and destroy degree of
city after a disaster is determined. This article makes some successful explore in detecting
city construction change and disaster assessment after a disaster by means of remote
sensing image processing method.

Jingfa Zhang Qiming Qin
Institute of Remote Sensing Institute of Remote Sensing
and GIS Peking University and GIS
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Public participation in the physical planning process

EVALUATING THE USE OF A WEB-BASED
COLLABORATIVE INTERACTIVE DIGITAL MODEL
(COLLABITA) IN SUPPORTING THE URBAN DESIGN
APPROVAL PROCESS

This research, after analyzing the Urban Development Approval Process in its
functionalities and methodologies, is showing the key points at which the process might
be supported by new computer technologies, and it establishes a web-based
Collaborative Interactive Digital Model (CollABITA Model) that relates and facilitates the
graphical representation of the urban design process with some elements of the
methodological approach. The CollABITA Model will dramatically facilitate the idea of
broadening public participation, and indirectly by this, also collaboration.

This new web-based support tool, is focusing on how new Informative Computer
Technologies can be used in order to have a more co-operative design process. By
utilizing the enormous potential of Internet for informing the process, and software for
visualizing its products, the Model will provide an effective support, which will be able to
deliver information in various forms to the Designers, Developers, Decision Makers,
Agencies and the final user (the Citizens).

The Model is concerned with the big challenge of supporting the urban design approval
process itself, by exploring different kind of visualizations and communication tools, rather
than producing a guide for carrying out the design.

CollABITA Model is based on the existent framework structure of the extranet tool already
available. Then, more then those, CollABITA Model will try to solve, by adding technical
and collaborative functionalities, those issues that are characteristics in the urban design
process and that are not jet solved by using one of the software available.

L. Burdi

Harvard Design School
Harvard University
Center for Design
Informatics



I Public participation in the physical planning process

.2 GROUP DECISION SUPPORT FOR SPATIAL
PLANNING

For complex spatial decision problems a combination of software tools for group decision
support, individual decision support and geographic analysis and presentation is required.
The paper describes a respective approach and the integration of two software tools that
were originally developed independently. The first system, Zeno, is a Java application for
the World Wide Web designed to facilitate on-line structured argumentation and
discourses. The second system, CommonGlIS, provides Java-based web-enabled
services for the interactive, explorative generation and analysis of thematic maps, and it
also supports multi-criteria decision making. Through the integrated application of Zeno
and CommonGIS, the entire decision process from informal to more formal phases is
supported

Hans Voss A.Voss P. Gatalsky L. Oppor
Fraunhofer Institut AIS Fraunhofer Institut AIS Fraunhofer Institut AIS Fraunhofer Institut AIS



I Public participation in the physical planning process

1.3 MILITANT PARTICULARISM: CONNECTING THE
LOCAL TO THE GLOBAL

Militant particularism deals with the knowledge structures, which are necessary at the
local level for sustainable environmental planning within the context of British approaches.
It argues that the problem

for the information systems designer is not only constructing the necessary components
but also understanding the competences of the various participants. If pro poor policies
are to be implemented, this will challenge our design methods.

Mapping data onto these policies in order that monitoring and evaluation may lead to
learning organisations will test the electronic governance interoperability framework
beyond what we currently know.

J. Lindsay
Kingston University
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Public participation in the physical planning process

PROPOSITION FOR A PARTICIPATIVE GIS LEADING
TO A CONCERTED DIAGNOSTIC, APPLICATION AT
THE NEIGHBOURHOOD SCALE

Many tools and methods using spatial instruments are developed to communicate
information and support participative decision-making processes. In this paper, a review
of the current approaches in the field of participative geographical information systems
(PGIS) is proposed. A set of relevant characteristics forms the framework of this overview
and contributes to the development of a common language for PGIS concepts. The review
reveals current trends and shows that instruments generally emphasise the technological
aspects rather than the conceptual framework.

Our approach aims at developing a tool, which emphasises the initial phase of the
decision-making process- or problem identification phase- while keeping track of the
whole process. In this crucial phase, stakeholders express their opinion on their
neighbourhood. The proposed instrument should facilitate the share of information in
order to allow stakeholders to formulate a common language and a relevant overview of
the territory, in accordance with their objectives. This approach, which is currently being
applied in a real participative context in the city of Geneva, should lead to a concerted
diagnostic of the neighbourhood that is the common representation of residents?
opinions.

A. Nembrini F. Joerin

University Centre of Human University Centre of Human
Ecology and Environmental Ecology and Environmental
Sciences Science University of

University of Geneva Geneva
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Public participation in the physical planning process

INTERNET PRESENTATION OF REGIONAL PLANS IN
THE CZECH REPUBLIC:
THE PRAGUE REGION AND OTHER EXAMPLES

A regional plan is one of the three kinds of planning documentation recognised in the
Czech Republic. As the information covered in planning documentation of regions apply to
relatively large territories and large amount of municipalities or population, central planning
authorities of the Czech Republic had to approve possibilities of its Internet publication.
The ?Prague region? project represents practical usage of spatial information for the
needs of public authorities. The project was the first complex Internet presentation of a
regional plan in the Czech Republic.

Main aims of the project were:

1. original solution that provides for compatibility of printing output of a map and images
mediated via Internet

2. to provide easy searching for a required municipality or selected area unit

3. a layout for selection and presentation of schematic map elements

4, attesting of an Internet geo-application at full work

5. interconnection with collection of comments to the plan in the form of ?thematic
conference?

6. marked improvement accelerating the committee stage of regional plans

7. marked improvement of public informed ness;

8. transmission of map parts (MapInfo system) of regional plans in WeBaset map server
that was chosen to be used for map part presentation of the project

9. scheme processing that enables fast orientation in a map part

There was a widespread interest in the sites presenting the project among public and the
project was awarded the 1st place in the ?Geo-application of the year? competition
(Category B ? State Administration with Regional Agency).

Milada Kadlecov Michal Hadla

The Institute for Regional The Institute for Regional
Information Information
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Public participation in the physical planning process

A STUDY ON THE POSSIBILITY OF CITIZEN
OPINION MAKING VIA A

MULTIFUNCTIONAL ELECTRONIC CONFERENCE
SYSTEM

When an administration uses the Internet as a channel for citizen participation, it is
common for citizens to submit their opinion by the E-mail to the address given by the
administration. This method expands the number of participants; however, the citizen's
degree of comprehension of the administrative information is low. And the reflection rate
of citizen opinion is reduced so the communication is not enough. We developed a
multifunctional electronic meeting system. It has a function to permit the use of various
electronic data other than text data, and it is equipped with an information arrangement
function for collating individual opinions and converting them into a general citizen
opinion. This research aims at clarifying the possibility of the citizen opinion formation in
the electronic conference system by conducting a citizen participation experiment. We
arrived at the two following conclusions. 1) We should construct spatial data such as
images, movies, and maps in order to support citizen argument in an electronic
conference system and we ought to improve the quotation operability of the data. 2) In
order to continue an argument, we must create a function that avoids movement to a
comprehensive theme and restructure the comment chain when a new theme is rises up.

T. Kobayashi Y. Hibata

Research Fellow Keio Uni. Research Fellow Keio Uni.
/Deputy Chief /Deputy Chief

Information Policy Division Information Policy Division
of Yamato City of Yamato City

Keio University
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V.1

Decision support systems for physical planning

DECISION SUPPORT FOR PLANNING AUTHORITIES:
RESULTS OF THE EC PLAINS PROJECT

The completed EC Framework IV Project, PLAINS, has developed a prototype GIS based
system to facilitate the integration of EO data within the decision-making processes of
three business groups, namely, Regional Authorities, Estate Agents and Tourism
Organisations. The PLAINS (Prototype Landscape Assessment Information System)
project included research on the use of an Expert System (ES) to assess the contribution
an ES can provide to the decision-making processes of the end users. The project was
carried out by a consortium of 13 technical and customer groups spread over 5 countries.
The main test site was the Malvern Hills area in the UK and there were validation sites in
Savona (ltaly), Gottingen (Germany) and Raziborz (Poland).

The initial User Requirements process led to the identification of seven types of products
on which the project subsequently focused. These were, Landscape Characterisation,
Tranquil Areas Mapping, Landscape Change, Location Desirability Index, 3D Visualisation,
Information Display and Impact Assessment. In addition to the main processing system, a
PLAINS Visualisation Toolkit (PVT) was also developed to provide the users with a low-
cost method of accessing and manipulating digital products. A major aspect of the project
was to determine the potential for exploiting Earth Observation satellite data in the
decision-making processes of the selected end-users.

This paper concentrates on the results of the Tranquil Area Mapping activities, 3D
Visualisation and Impact Assessment.

Wyn Cudlip
QinetiQ Space
Hants



\Y; Decision support systems for physical planning

V.2 A GIS APPROACH TO RURAL AREAS TERRITORIAL
PLAN

The paper reports about the GIS application in a real experience of rural planning carried
out in Italy. The most relevant aspects are referring to the necessity of adjusting and
readapting data deriving from paper maps and CAD data in a GIS environment, to the
need of apply algorithms and comparisons between different hypotesis of delimitations of
areas, which cause uncertainty to define boundaries which assume an institutional

significance when translated in planning prescription.

Giuseppe B. Las Casas Beniamino Murgante
Universit Universit
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Decision support systems for physical planning

A MODEL FOR ESTIMATING ENERGY DEMAND ON
REGIONAL AND LOCAL LEVELS
WITH THE HELP OF GIS

All over the world energy resources are spilled in the housing sector, a sector that in
Sweden stands for approximately 35 per cent of all energy and 50 per cent of all electricity
consumption. Valuable electricity and fossil fuels are used for heating buildings, often in a
non-efficient way. Much of this energy can be supplied by sustainable and renewable
energy sources and in a more efficient way. One improvement could involve the uniting of
single heating systems to small, local, combined heat and power systems.

A lot of efforts have been made and changes implemented in the heat and power sector.
There are many investigations and recommendations concerning increasing efficiency and
conversion to sustainable and renewable energy sources. The focus has been mainly on
single-family dwellings and large-scale supply solutions for heating purpose and also for
large-scale electricity production. Investigations of the potential for local small-scale CHP
production of clustered housing areas are, however, lacking.

Most energy system development starts with the supply of energy resources. In this
project we instead start with the demand for energy, more specifically the demand for
heating and electricity. The basic idea is that when the demand for heating within a
geographical area reaches a certain level, it will be possible to install local small-scale
combined heat and power production. The model uses GIS for predicting the regional and
local energy demand. This demands reliable geographical information as data availability
and reliability have strong influence on the result.

This paper sheds light on possibilities to estimate and predict local energy demand by
using a model that estimates the heat and electricity potential for local areas with the help
of GIS. A methodology and a model are needed, as individual data on the heating systems
of buildings and individual energy consumption is normally not available. Available
individual property data are in the model combined with statistical data over the housing
sector to describe the general energy use in buildings. In a next step land data is used to
apply the model for energy planning of a region or a municipality.

The objective is to analyze the spatial variation of built up areas across a case area in
order to detect clusters with significant heat demands for small district heating systems,
combined heat and power production locations or where one can recycle waste heat. The
quality of the modeled results is depending on the availability of data and the data quality.

Depending on the country, data availability and quality differ and data might not been
available. This requires having different mitigation measurements tools in the model, as
data availability and quality decide to a certain extent how close an estimation can
describe reality.

As information is not uncommonly incomplete and late in coming, estimations and indeed,
society are typically characterized and affected by this lack of information and its
consequences. Bearing in mind the difficulties that this problem of often great complexity
presents. it is understandable that estimations are an attempt to present as obiective a

T. Sandberg K. Bernotat
Department of Industrial Department of Industrial
Economics and Economics and

Management Management
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Location based services/transportation

LOCATION BASED SERVICES:
A QUALITY ASSESSMENT PROPOSAL

The mobility of people and goods has been always related with the available technology,
in terms of spatial location knowledge and the speed of communication.

Nowadays, society shows an increasing demand for mobility, portability of the
telecommunication devices associated with new methods to estimate the spatial location,
and Geographic information Systems (GIS), are creating a new applicational paradigm
called Location-Based Services (LBS).

The spatial position knowledge is extremely important for the new concepts of mobility
and it's integration with the e-business. The commerce has become mobile, m-commerce.
We have mobile telecommunications devices, location methods, applications that use
both, and what about the quality? The traditional vision of quality in GIS is not adequate to
this new paradigm concerning telecommunications, GIS, mobile devices, multi-vendors
software's, spatial data vendors and content providers.

We present a methodology framework towards quality evaluation of these services (LBS),
mainly resulting from reflections associated to the comparison between the results from
field tests made and the methodology of Geographical data quality assessment,
demanding the integration of all components involved, from the base-information quality
to the visualization and query interfaces.

The main difference between the traditional data quality vision of Veregin represented by
the Veregin matrix is the inclusion of a new parameter, the interoperability. The
interoperability it's one the most important component in this vision. We included also a
function to modulate the Veregin matrix; with this variable factor it's possible to adapt the
same matrix to several LBS, depending on the objectives and quality needs.

Antonio Morais Arnaud F. Fortes

Computer Science Computer Science
Department Department

College of Science of College of Science of
Technology Technology

New University of Lisbon New University of Lisbon
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Location based services/transportation

IN@BUS: IMPROVING QUALITY OF LIFE IN URBAN
AREAS THROUGH OPTIMISED PUBLIC TRANSPORT
SYSTEMS

In the present information society, the combination of different technologies is a must in
order to fulfill ever increasing user needs.

Modern daily life in urban areas is becoming increasingly demanding for the ordinary
citizen, where an efficient management of time is a crucial factor to achieve everyday
objectives and needs. The information society, that has been with us for the past few
years, has made the ordinary citizen used to an ever growing level of information which, in
a vicious fashion, makes him more and more demanding for his daily needs and would
gladly embrace technology as a means to achieve that.

The presented IN@BUS system is an answer to these expectations in what concerns the
use of a public transport network in urban and surrounding areas. The system is an
integrated system for public transport fleet management, aiming at the optimization of
resources and quality of service. It allows real time updated schedule information to the
user through different means (at bus stops, through internet and through wireless
services). Urban mobility using public transports is made easier through a dedicated web
page with all the needed information, supported with digital cartography and GIS
capabilities for spatial analysis, helping to reduce traffic and environmental constraints.
Also security on board, both for the user and the driver, is implemented through
permanent remote bus tracing on geo-referenced cartography associated with in-board
different emergency alarms

The main characteristics of the system are two fold: on one side, to optimize the
management and implementation of a realistic public transport network; on the other side,
to give the user a wide array of different accesses to information for his daily mobility.
Both contribute for a better and easier urban life, with clear benefits to the environment.

Miguel Serrano
PT Inova
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Location based services/transportation

An Example of Integrated Transport Policy at Local
Level:
The City of Genova

To win the challenge of a more and more broad use of the LPT (Local Public Transport) we
can't disregard the adoption of policies that make LPT more tempting, comfortable,
reliable and competitive.

It means that the range of the public transport services has to be integrated, developed
and enlarged.

The Municipality of Genova is experimenting successfully diversified policies of supply to
satisfy at best the demand :

Drinbus (bus on demand), LPT by sea connecting airport area with the city centre, Metro
development, new railway stations in urban area, collective taxi, radio-taxi with automatic
call transfer, network-wide bus priority, hybrid and electric and methane gas buses
adoption, connection between the seaside and the hill by public lifts, experimentation and
assessment of advanced telematic systems applied on transport to achieve substantial
effects on individual mobility, experiment of new benchmarking in local transport.The
results of all these efforts show that the challenge for a sustainable mobility can be won;
almost half of the daily movements in Genova are made by LPT.

V.M. Contursi

Directorate Municipality of
Genova



V Location based services/transportation

V4 GIS MULTIVIEWER APPLICATION FOR THE REAL-
TIME GPS VISUALISATION FOR
PUBLIC SECURITY

In the project a system was developed, that visualizes real time GPS navigation data over
the public security system. Several mobile units equipped with a GPS-receiver can
connect to the system and multiple viewer users in real time can track their motion. A
client-server system passes GPS position data from the mobile unit on the GIS editor and
vector/raster MultiViewer application.

Janusz Kwiecie M. Malinowski
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V Location based services/transportation

V.5 A DYNAMIC APPROACH IN REAL-TIME
GEOGRAPHICAL INFORMATION SYSTEM

Nowadays, the management of resources or infrastructures cannot be imagined without
having recourse to an information system. But what can one expect from information
systems? What will be the contributions of new technologies appearing? How can one
implement them for the management of resources or infrastructures? How to use
information and communication technologies in the best manner, allied with the space
analysis? This paper tries to bring some answers to these questions

Tullio Joseph Tanzi
Ecole Nationale Sup
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Location based services/transportation

A GEO-BASED INFORMATION SYSTEM FOR
TRANSPORTATION PLANNING

This article describes an ISEGI (Institute of Statistics and Information Management) project
that provides Lisbon Transport Delegation, or DTL, with the basic conditions to perform
more efficiently in transport-sector planning, in particular in public passenger transport.
DTL is one of the components of the DGTT (Directorate-General for Land Transportation)
structure, operating in the Region of Lisbon with the main purpose of regulating land
transport.

At the planning level, DTL intervention comes up against the difficulties inherent in not
having the necessary up-to-date, organised and structured basic information, in quantity
and quality that would allow a swift and efficient response. Other weaknesses displayed
by DTL are connected with the lack of information on supply and demand for public road
transport services and the difficulty of evaluating and monitoring the service provided.

The setting up of an integrated information system gives DTL the chance to automate
work processes and routines, to be more efficient in the inspection and licensing process
and to establish a database on the public road-transport passenger service, allowing the
establishment of useful references, indicators and parameters for the regulation process.
In essence, the proposed model aims at designing and programming a set of 5 distinct
but complementary applications that are related to each other through a general database:
SICO, SIPI, SIAP, SIAL and SIAH.

M. Painho R. Henriques C. Laginha
Instituto Superior de Estat Instituto Superior de Estat Ferbritas SA



VI

VI.1

Environmental information systems

CONCEPTUAL MODELS OF URBAN
ENVIRONMENTAL INFORMATION SYSTEMS:
TOWARD IMPROVED INFORMATION PROVISION

In the last decade, Public Access to Environmental Information became an important issue
in environmental politics. While the legislative framework has made advances, from the
declarative statements of Agenda 21 to the promulgation of the Aarhus convention on ?
Access to Information, Public Participation in Decision Making and Access to Justice in
Environmental Matters?, there seem to be lack of research on the conceptual and
technical aspects of this information provision. In this paper, Soft System Methodology
(SSM) is used to develop some conceptual models of public access to environmental
information. These models capture the main elements that influence public access and
use, and aimed at providing the basis for future developments of environmental
information systems that will improve public access to, and use of environmental
information.

The paper provides an introduction to SSM and exemplifies how this methodology can be
deployed within the context of environmental information systems.

M. Haklay
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Environmental information systems

INTEGRATING ENVIRONMENTAL INFORMATION
INTO A DECISION SUPPORT TOOL FOR URBAN
PLANNING: AN ENVIRONMENTAL INFORMATION
SYSTEM FOR PLANNERS (EISP)

The increased use of information technology, digital databases and models for improved
urban governance is a current issue at many levels of European decision-making, from the
European Union (EU) through to the local community. The paper presents some of the
general considerations in the development and application of a prototype world-wide web
interactive decision support tool to support environmental decision-making within the UK
planning framework. The environmental information system for planners (EISP) will
integrate, make accessible, and improve the use of the most appropriate environmental
data, information and modelling to assist the urban land-use planning process - for both
development control of individual planning applications and in longer term strategic
development planning.

The paper reviews the functionality needed of an EISP from the Local Authorities?
perspective. In particular, the integration of multidisciplinary environmental data sets and
models within the planning decision-making process is described. A modular design
approach is shown to address many of the issues arising regarding implementation, data
capture and transfer, flexibility, transparency and dynamic change within policy guidance
of the UK planning system. The emphasis is placed upon integrated information as few
major practical issues in the urban environment can be constrained to one relevant data
set or singular science discipline. Finally, the potential future system development in the
pan-European and sustainable development contexts is described.

S. Alker
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Environmental information systems

URBAN MORPHOLOGY AND ATMOSPHERIC
POLLUTANTS DISTRIBUTION

Influence of urban forms on pollutants distribution are presently investigated in urban
atmospheric pollution researches. This multi-scale problem is generally studied on a single
scale (local, meso or global) but seldom considering the total effect of network and urban
units together. The articulation of several scales of pollutant observations (point
measurement, streets, and urban area) is a particularity of the present work. Two
objectives are defined :

? precisely define the morphological elements which influence the pollutant distribution ;

? spatialize the measurements with the help of satellite data, taking benefits from previous
results.

This research project allows the combination of different scales, different methods and
modeling approaches on streets and on the total urban area through different
geographical data integration (GIS and Remote sensing). The point measurement sites
was also reviewed according the morphological indicators designed through GIS
applications. The BD TOPO

C. Weber
Laboratoire Image et Ville

Universit



VI

V9.4

Environmental information systems

MULTIPLE SCALE HIGH-RESOLUTION
ATMOSPHERIC EMISSION MAPPING

Substances emitted into the atmosphere by human and natural activities are the cause of
many current and potential environmental problems, including: acidification, air quality
degradation, global warming/climate change, damage of buildings and other structures,
stratospheric ozone depletion, human and ecosystem exposure to hazardous substances.
It is necessary to have quantitative information on these emissions and their sources in
order to inform the policy makers and the public, to define environmental priorities and
identify the activities and actors responsible for the problems. Furthermore, there is an
increasing demand for emission mapping for deposition and atmospheric concentration
modelling. Based on national totals of various emissions, methods for multiple scale high-
resolution mapping of the most important gasses and particles are developed. The maps
are compiled on the national 1x1 km square grid, the Danish parishes and the EMEP
50x50 km grid. However, using the described methodology any division of land can be
applied.
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VL5 DEVELOPMENT OF INFORMATION TECHNOLOGY
FOR RURAL DATA MANAGEMENT:
GIS FUZZY AND CRISP MODELING APPROACH

Information technology for rural data management based on the combination of GIS with
fuzzy and crisp models is a high-tech, which has developed quickly in recent years. It
plays an important role in optimally utilising rural resources, precisely organising
agricultural production, and improving environment. In this paper we would like to
illustrate the benefits of GIS fuzzy and crisp modelling approach for supporting of
environmental management. Results obtained are presented by several examples devoted
to site-specific residue management of agricultural lands, crop simulator mechanistic
model (AGROTOOL) and application of GIS fuzzy modelling and spatial EPIC model for
integrated sustainable planning of agricultural lands.
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Management of urban and rural information

TESTING CURRENT DBMS PRODUCTS WITH REAL
SPATIAL DATA

This paper analyses three commercially available geo-DBMSs, several different recent
versions of Oracle, Informix and Ingres, with respect to their offered functionality and their
performance (and correctness of the results). The functionality analysis is based on the
manuals of the different systems and comparing this to the OpenGIS Simple Feature
Specifications for SQL. In addition this paper touches on the topics, which are currently
outside the scope of this specification: 3D data, raster (geo-image) data, topology
structures, spatial indexing and clustering. The performance of the three different systems
is evaluated by loading two large cadastral data sets (one with 21 million spatial records
and one with 122 million spatial records) and firing a set of representative queries on these
data sets in order to compare the results and test the scalability. It is very difficult to draw
overall conclusions but it is clear that Ingres has the least richness with respect to the
functionality, that Informix is the only one compliant to the OpenGIS specifications and
that Oracle does not always have the best performance, but it is the richest with respect
to the functionality.

Peter J.M. van Wilko Quak Theo P.M. Tijssen
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NEW TOOLS FOR CREATING AND SEARCHING
METADATA DESCRIBING
URBAN SCIENTIFIC DATA SETS

The Urban Regeneration and the Environment research programme (URGENT) is
concerned with the problems of regenerating urban conurbations in the UK. Its aim is to
better understand the pathways of pollutants between the soil, the air and water and the
effects of those pollutants on urban ecosystems. The outputs of the programme are
models, data and information. To manage the data collected and to ensure that they reach
as wide an audience as possible, four Data Centres have been established, one for each
of the air, ecology, soil and water components of the Programme.

A major practical problem for the Data Centres is finding the resources to catalogue
holdings, a problem that is compounded by the trend towards multidisciplinary science.
This is increasing the range of data types held by Data centres and, hence, the breadth of
knowledge that the data scientist must possess to undertake the cataloguing task. Many
scientists now need datasets from disciplines outside their own. The problem in searching
for these datasets is that the searcher is not always familiar with the terminology of the
dataset he or she is seeking.

This paper reports on the tools developed by the URGENT Data Centres to collect the
metadata for the data catalogue, build a thesaurus and search the dataset descriptions.
The paper will conclude with the current plans for automating the generation of large
proportions of metadata, which so far have had to be assembled by hand.

C. Isabella Tindall
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Vi3 COORDINATING DATA MANAGEMENT OF THE
DIGITAL CITY USING THE SYSTEM-INDEPENDENT
MODEL-DRIVEN APPROACH

The system-independent Model-Driven Approach (MDA) is used by the technical offices of
the city of Zurich to implement a geo-data hub. This solution based on system-
independent middleware allows to individually select and to exchange fully attributed and
structured geo-data between the partners by maintaining the very heterogeneous system
structure. The principles of the system-independent MDA are introduced, the main
features of a graphical (UML) and a textual (INTERLIS 2) conceptual schema language are
shown and their application to model the Zurich data. After a short presentation of
system-independent MDA-based tools their combination to build a geo-data hub is
sketched.
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DATALAND: A DUTCH PERSPECTIVE ON THE
QUALITY OF MUNICIPAL GEO-INFORMATION

Since April 2001 the Netherlands has a one-stop-shop for municipal geo-information:
DataLand. As opposed to municipalities in many other countries Dutch municipalities both
carry out the policy of the central government and have policy areas in which they operate
autonomously. Because of this double role the Dutch municipalities have a wealth of geo-
information which they gather for several purposes. The mission of DataLand is to make
this information widely accessible for both public and private parties.

Currently DataLand works for over 30 municipalities. In the summer of 2002 the DataLand-
database contains the data of over more than 1,500,000 objects, which is 25% of the total
amount of objects in the Netherlands.

Nowadays there are many questions with regard to the quality of the data. For example:
Do all municipalities use the same definitions for their data? And what is the situation with
regard to the accuracy of about the accuracy? Are the data in fact up to date? For the
municipalities (the producers of the data), DataLand (the distributor of the data) and the
users of the data the answers to these questions are of great importance.

In order to provide the interested parties with the answers to the quality questions in the
spring of 2002 DatalLand started the development of the DatalLand Quality Monitor. Delft
Technical University and the Association of Netherlands Municipalities are involved in this
monitor.

In the autumn of 2002 the results of this first DataLand Quality-Monitor will be available to
interested parties via the DataLand website: www.dataland.nl.

The purpose of the quality monitor is threefold. In the first place it will allow municipalities
to further the standardization of their geo-information. Secondly users of the information
can use the results of the monitor to gain insight in the quality of the data. And last but
certainly not least for DataLand this quality monitor is a prime tool to ensure the
accessibility of municipal geo-information in a reliable and transparant way.

Michiel Jellema
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META INFORMATION SYSTEM MIDAS ON-LINE
CATALOGUE OF GEODATA OF
PUBLIC ADMINISTRATION: WWW.CAGI.CZ/MIDAS

The contribution presents an overview of results from the two years? operation of the
system MIDAS as a meta information system of public administration guaranteed and co-
ordinated by the Office for Public Information Systems. It shows significant milestones
that affected the content and the development of the system to meet the requirements of
public administration. It deals with phases of entering metadata of governmental agencies
and district offices into the system, including a brief summary of results of the analysis
being aimed at evaluating the status of geodata in district offices and at helping in making
decisions on the next applications of this data in relation to public administration reform.
The paper points to the inclusion of the system MIDAS into the National Geoinformation
Infrastructure of the Czech Republic and to relevant projects helping achieve the required
loading of the system MIDAS with information on geodata in the Czech Republic.
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MULTIDIMENSIONAL BUILDING OBJECTS IN A
DANISH GEO-INFORMATION
INFRASTRUCTURE PERSPECTIVE

The emerging multidimensional GI- and VR-technologies within the professional
disciplines dealing with design, planning and management processes is leading to a
demand for four-dimensional building objects as part of the public geo-information
infrastructure. The other way around the recognition of the building as a four-dimensional
geo-phenomenon will provide a reference between different data sets whether
representing buildings in two, three or four dimensions. Finally a central issue is the
potential in using frameworks of multidimensional representations as interfaces to the
available data sets.

A Danish core data set based on three-dimensional building objects as well as aspects of
time is suggested as means of facilitating the co-ordination of the object definitions in the
existing public and private 2D-map products, the public registers as well as the 3D-
concepts from the built environment. On this basis the interaction between actual use, the
structuring paradigm, the means of communication as well as the actual need for
metadata and metainformation in a city renewal environment is considered.
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Spatial data infrastructure (sdi)

Legal Issues Involved in the Digitalisation of the
Spatial Planning Process

In the Netherlands the central government develops the spatial planning policy. The
municipalities have to implement this general policy into their local land use plans.

In 2000 the Ministry of Housing, Spatial Planning and Environment initiated a national
project for the stimulation of the use and exchange of digital spatial plans

To realise an SDI for spatial planning, not only technical and organisational aspects have
to be taken into account, but also legal issues have to be considered. Legislation that still
requires paper maps is clearly an obstruction, but also in describing the legal framework
for the processes of exchange of plans obstructions may occur.

Questions that are being researched are the following:

When working with both analogue and digital plans, which of the plans should be
considered to be the authentic plan?

Should the law make an explicit choice for analogue or digital plans?

Can the plan and the background (Large Scale Base Map or cadastral map) be separated?

This paper focuses on the legal aspects of a local SDI, but also describes the interaction
between organisational, technical, economical and legal aspects. It will provide lessons for
others facing similar challenges or considering the introduction of digital means in the
spatial planning process.
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