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1 ABSTRACT

Growing together — together we grow. This is thachaote of Centrope, the dynamic cross-border negio
between the Czech Republic, Slovakia, Hungary andtrfa. Cross-border access to standardised spatial
data sets is essential for a common developmethifegion in the near future. CentropeMAP proside
interface for geodata stored in four different doies since 2003 when the project was initiatedehalf of

the Eastern Austrian Planning Association PGO, ®pmration of the three Austrian federal provinces
Lower Austria, Burgenland and Vienna with a base mfithe region created with GIS software. For the
first two years data exchange happened only offémehanging GIS layers on CD-ROM.
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Figure 1: The Centrope Region. Source: http://certagm/, April 2010.

The CentropeMAP server was set up in the year 2D@bhosts a map server as well as geodata and a map
viewing client. Since this time there has been fweé access to all CentropeMAP-related datasets.ushr
receives maps showing data from servers all overrdgion together in the same view. Recently the
extension CentropeSTATISTICS was added, featuriatistic data for the whole region for download and
map view. Also the statistical data comes from ll@cahorities and is merged to a single table lierwhole
region. These tables can be queried, exportedeggtgd, and even visualised at the CentropeMARalport
Twice a year representatives from all partner megioneet to discuss the further development of
CentropeMAP and CentropeSTATISTICS. The CentropeM#fplications and files are hosted on a Linux
server. All geodata and viewing applications fonttepeMAP and CentropeSTATISTICS use open source
software.

2 THE CENTROPEMAP PROJECT

2.1 The Centrope Region
Centrope is a cross-border region consisting ofisgvegions in four countries:

« Austria: federal provinces Burgenland, Lower Austand Vienna;

» Czech Republic: South Moravia (Jihomoravsky), S@&ahemia (Jihocesky) regions;
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« Slovakia: Bratislava (Bratislavsky) and Trnava @vsky) regions;
¢ Hungary: Gy6ér-Moson-Sopron county.

It was founded officially in 2003 by the Kittseeaty (Kittsee is a town in Burgenland, Austria)hintan
Interreg-IllIA project. Since the enlargement of tB& in the year 2004 there are great potentials for
integration, collaboration and developing synerdiethe border quadrangle. The Central EuropearidrReg
is rapidly growing together and represents an i@ and strong region in economy, labour market,
science, research and development, cultural desyipolitics and administration, regional develepin
transportation, and other fields of action.

2.2 Background of CentropeMAP

CentropeMAP was started by PGO, the East Austriannihg Association (a co-operation of the three
Austrian federal provinces Lower Austria, Burgemlamd Vienna), in 2003 with a base map of the regio
During the first and second years, datasets wechagged only by snail mail distribution of CD-ROMs
among the project partners, but of course there eagay to guarantee that the same datasets wede us
within the whole region because nobody could make the the content of the CD-ROMs was spreadlto al
people being in touch with data of the region.

Print-ready maps were generated and made avaifi@bownload from the CentropeMAP website which
was also launched in 2003. Furthermore, some Istaiistic datasets were put together in a downévad

on the website. While CentropeMAP was in its eddyelopment phase, it had already turned out ihettd
online access to different servers becomes more ok important dealing with cross-border data
exchange, providing geodata as web map servicesstatidtical data via online databases. Therefoee t
CentropeMAP web map server was set up in 2005véisgaccess to the current project data store weaiy
map services which are hosted directly on the sgoveby the local authorities of the provinces aegions.
Most of the local authorities configured separatebwmap services especially for the use within the
CentropeMAP project, some also have existing sesvian their official administrations’ servers whizdmn

be used in CentropeMAP.

2.3 Project Status 2010

The CentropeMAP web mapping application (see fig)reeatures some hundred different map layers from
all parts of the Centrope region. Many fields ofenest for spatial planning experts are coveregi¢to
categories according to 1SO 191)t5biota, boundaries, economy, earth cover, elematenvironment,
farming, geoscientific information, imagery and &asaps, inland waters, planning and cadastre, tgpcie
structure, transportation, utilities and communarat

All layers could be turned on and off separatelyilud010. However, this structure had a significant
disadvantage: To receive information for the whrelgion from different servers, one separate lageeéch
server had to be activated. Therefore, in April@@lnew layer structure was introduced using casgad
WMS, which means that data from different serveeskaffered at the CentropeMAP server and converted
into one single map image which is then deliverethe client. So for each layer now only one singilek

is needed to retrieve information from all disttibdi servers. Most of the layers have legend iteisided,;
some remotely hosted web map services, howevenotisupport legend generation. Besides, there is a
printing function where PDF documents can easilyctsated. Two so-called gazetteers help to seanch f
points of interest or municipalities by offerindgk@yword search joined to the geodatabase. Thelsessults

are highlighted in the map when the mouse poistptaced over a search result. An online dictiordows

the user to add translations of single expressimasone or more of the five languages English,n&ar,
Czech, Slovak, and Hungarian.

11S0O 19115 "Geographic Information - Metadata" istandard of the International Organization fom8tadization (1SO). It is a

component of the series of ISO 191xx standards@eospatial metadata. 1ISO 19115 defines how to ibesgeographical

information and associated services, including eotst spatial-temporal purchases, data qualityesscand rights to use. The
standard defines more than 400 meta data elenghtgre elements. (Source: http://en.wikipediawitg/ISO_19115)
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Figure 2: The CentropeMAP web map service client.

The CentropeMAP website (see figure 3) is availabléve languages (German, English, Czech, Slovak,
Hungarian). It offers information about the regitime project, and also a lot of downloadable makdérom
maps and tables to workshop protocols. Also the trGpaMAP help (“How to Use” guides for
CentropeMAP and CentropeSTATISTICS) are offered tiimdually. The upgrade of CentropeMAP
including CentropeSTATISTICS was on air for testmgposes since the beginning of the year 2009jtand
has finally been made available to the public imilAp010. At this time, also the graphic stylesheethe
CentropeMAP website has been improved. Throughibpiaas of CentropeMAP grey and blue colours are
dominating, which are the code coulours of PGO.

Welcome to the project Centrope MAP

As aresult of the Increasing campetition between European regions, providing a

FI= English

m— Deutsch

B | high-quality spatial data hfrastructure and efficient tools for spatial analysis with
: | new nformation and communication technologies have become fundamental to
5 = the support of palitical and economic decisians.

For 2 common development of the Centrope region, har monised cross-horder geographic data sets are

crucial,

Centrope MAP should be viewed as a development process and not s a single project.

The pilot project CENTROPE MAP comprises:

+ Development and further extension of spatial and att ibute data for the
entire Centrope region

+ Harrnonization of dats formats and procedures for common data use

+ Implementation of a basic online data catalogue

+ Configuration of an Internet Map Server for the visualization of
ragional
spatial data

 Consulting on the potential for integrating spatial monitoring data for
planning purposes

+ Networking and international communication with stakeholders from all
parts of the Centrope region

In the long-term, the initistive aspires to achieve a distributed spatial data management with ful
interoperability of systems and formats, based on international standards ad considering all regional
stakeholders. The dats catalogue also has to incide & consistent metadata documentation 2 well as
general agresments on data provision and use.
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Figure 3: The CentropeMAP website.
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3 TECHNICAL IMPLEMENTATION

3.1 Server Hardware, Operating System, Software

The CentropeMAP applications and files are hosted tinux server. All geodata and viewing applicas

for CentropeMAP and CentropeSTATISTICS use operrcgogoftware, for example UMN Mapserver,
Geoserver, PostgreSQL (with PostGIS), Mapbendepo3y and some in-house developed PHP and
Javascript code.

3.2 System Architecture

The Mapbender map viewing client is the heart ef@entropeMAP system. It gives access to all enmdgbdd
web map services, manages user access rights atglthe web interface for map viewing. CentropeMAP
uses WMS standards up to 1.1.1 and WFS 1.0.0, W€&uarently not in operation.
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Figure 4: CentropeMAP system architecture.

Mapbender composes the GetMap requests and seens dither to the own map servers (UMN and
Geoserver) or to the distributed servers in ottatspof the Centrope region. CentropeMAP’s own map
servers now also use cascading WMS to interacttivélother map servers within the region to retniy a
single image per thematic map layer.

The CentropeSTATISTICS extension is a PHP, SQLJavascript application interacting with Mapbender.
It is developed and kept up to date by CEIT AlanoVhematic maps are created with Styled Layer
Descriptor (SLB). The statistic data are linked with an XML gerneravhich allows the user to create
chloroplethic thematic maps on the fly. There are ways to work with CentropeSTATISTICS:

Basic mode: In the basic mode certain maps areefinedl. The user selects a theme (e. g. “Age Group
Percentage 2008, 80 years and older”) and imméyligégs a preview. With just one more click the nap
created in the CentropeMAP main window. The basidenis meant for quick access to frequently queried
data and for users who do not often work with statl data.

Expert mode: In the expert mode the user selecteme (e. g. “Population Indicators: Age Group
Percentage (by year)”). Then the query paramet@ve ko be defined (in our example, you would have t
select a year). In the next step the table is shitvah contains all data from which thematic maps lba
created, and, in addition, also other useful dmtar example, you would find both the absolutd &me
percentage values of age groups 0 to 14, 15 t6Gflus, and 80plus). At this stage the statistte dan also
be exported for use outside CentropeMAP in &®vmat. The user selects the desired column andten

251D is an XML standard defined by the OGC to defmeappearance of map layers.
3 CSV is a common file format for moving tabular da&iween two different computers. Each line in@8 file corresponds to a
row in the table. Within a line the table cells aeparated by commas (or, in German speaking desnlryy semicolons).
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choose the grouping method, the number of classelsa colour ramp. Again, a preview is shown likéhie
basic mode, and with one more click the map issfieaned to the CentropeMAP main window (see fig. 5)
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Figure 5: Statistic map created with CentropeSTATCS (showing percentage of population aged more 8@n

3.3 Styled Layer Descriptor and Web Map Services

SLD describes the appearance of layers in a websaiice when the data are delivered to a clienhap
layer has a default style which is defined for dead display. However, this style can be overrubgd
attaching a SLD document to this layer (as fasasnap server supports SLD). In the GetMap reqtiest,
SLD code can either be directly added to the URthefrequest or it can be saved in a separateffiléhich

the URL is referred to in the GetMap request. Thesy bring along the advantage that a GetMap request
always refers to the same URL, but the SLD fil¢hig URL may be altered by user interaction. Ofrseu

the SLD URL can be anywhere, it need not be statede same server as the geodata. It is therafgreat
advantage of SLD to customise layers of web mayicas without influencing the way other users gee t
layer.

However, only a few map servers which are refetodd CentropeMAP accept GetMap requests containing
SLD information. If all servers of the CentropeMAfoject partners interpreted SLD documents, there
would not be any problems matching the styles gkdg from different servers containing the same
information. If this can be changed, the cross-bogkodata integration in CentropeMAP will makeig b
step forward.

SLD is also the main technique behind CentropeSBAICS: The user-defined maps are created through
SLD only. The layer containing the geodata for stegistical map has a pre-defined transparent lasou
that it is invisible without any attached SLD doamh As soon as the user creates their own map fiapma
statistic data, their selections are converteda@n®.D document on the CentropeMAP server. The viep

is refreshed then, containing the SLD URL as pérthe GetMap request of the statistics layer. Adso
timestamp is added to this request. These timestinacters are ignored by the mapserver, but Majgre
only reloads a layer when the request string hasgdd, so the timestamp ensures that every GetMap
request is different from the one before, caudimgdient to load the new map on refresh.

4 OUTLOOK

Nowadays spatial datasets are usually fragmenteddhout Europe. Each country has its own geodséaba
not necessarily paying attention to the data sdnaih neighbouring countries or regions. INSPIRIEE
European initiative for a common spatial data istinacture, is working on standards for cross-border
geodata infrastructure in addition to various otpelicy initiatives. CentropeMAP is not part of the
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INSPIRE network, but we try to follow these starttfaas closely as possible because INSPIRE complianc
is an important basis for future compatibility wihmilar projects, databases, or networks. CEIThAla is
also involved in Plan4all , the European NetworkBeft Practises for Interoperability of SpatialrPliag
Information, which helps the CentropeMAP projeatgmnents to act as “mental partners” of INSPIRE and
therefore obey the given guidelines.

The goal is to use web map services which aredfrealine for multiple other purposes so that thiereo
additional effort necessary to feed CentropeMAR i odata. The layer styles could be adapted &iny

if the countries’ servers supported this techniqueice a year there are meetings with represemstitom

all partner regions to discuss the further develpnof CentropeMAP and CentropeSTATISTICS and help
to ensure that all efforts are put on a solid cidfiground.

Still, an important prospect is the option to engiba interactivity. From the technical point ofwijehere is
the possibility to let the user draw directly intee map. User-generated content can be storedein th
CentropeMAP geodatabase. There have already b&mam @entropeMAP project spin-offs in the past few
years where digitising tools were in use. Of counfeone thinks about extending user rights, user
management becomes more important than beforbeltigitising tool were open to everyone, everyone
would have the possibility to change or delete esngenerated by others, and the doors would belyvid
open for spam content or other kinds of abusefr8m today’s point of view, enhanced interactiuityght

be restricted to special user groups.
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