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ABSTRACT:

The paper presents the main objectives of the plasidess project that aims to develop a servidopta for integration, analysing
and presenting spatial planning data. The platfshould serve as a catalogue of planning data emgpbiser automated data
integration and spatial analyses. The contribupoesents the approach for data integration, relagtolNSPIRE and the technical

solution for data analysis.

1. INTRODUCTION

Current trend in the EU is to open access to inftionaof
public administration. Information is provided eithfor free or
for marginal costs. Next to EU legislation suppugtithis
process such as the EU Directive on the Re-use ldfdPSector
Information (PSI Directive), other European initi@s can be
recognised, for example the European Interopetabili
Framework (EIF). All the related legislation andtiatives aim
to provide information in an interoperable way abie for
reuse. As identified by recent studies, e.g.Kogki (2011),
releasing public sector information for reuse céso dave a
considerable benefit on the economic growth.

An important part of public sector information repents spatial
data. Spatial or geographic data are defined byriteenational
Organization for Standardisation (ISO) as “datéhwnplicit or
explicit reference to a location relative to thertBd (ISO

19109 2005). The importance of spatial data can be illustrated

with the economic value of spatial information virtihe public
sector information in the EU (see Figure 1), whiakas

numbered to 35.8 Billion EUR in 1999.

This paper focuses on spatial data used for ortiregurom

spatial planning activities and their reuse. Spaplanning

“gives geographical expression to the economicasozultural

and ecological policies of society. It is at themeatime a
scientific discipline, an administrative technigaed a policy
developed as an interdisciplinary and compreherapmoach
directed towards a balanced regional developmeit the
physical organisation of space according to analvstrategy.”
(Council of Europe 1983).

Spatial planning data perceived by the authorsudelmainly
land use data as defined by the INSPIRE DirectiemdLuse is
defined as the “territory characterised accordimgts current
and future planned functional dimension or sociorenic
purpose (e.g. residential, industrial, commercagricultural,
forestry, recreational).[European Commission 2010a). Next

to land use data, spatial planning data encompasistical

data, hydrography, flood areas, protected siteansport
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network, cadastral parcels and other data usedsfatial

planning activities.
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Figure 1: Economic value of public sector inforroatin the
European Union in 1999 (Pira International Ltd. &itkrsity
of East Anglia and KnowledgeView Ltd. 2000).

This paper introduces the objectives of the plas#iass
project that aims to create a service platformdggregating,
processing and analysing spatial planning data. dimhors
focus on the technical solution related to the eitation of
spatial planning data.

2. DATA HETEROGENEITY, HARMONISATION AND
PLAN4BUSINESS PLATFORM

Considering the importance of spatial planning dataociety,
there are important issues which need to be adztteéssorder
to achieve sustainable reuse of spatial planning. d@he
Geographic Information Panel (2008) declares that “current
users of spatial information spend 80 per centheirttime
collating and managing the information and only @9 cent
analysing it to solve problems and generate benefit
Heterogeneity of spatial planning data hindersrtimegration,
reuse and better exploitation on pan European kwelin cross
border applications. Heterogeneity of spatial datas
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demonstrated by many projects such as HUMBOLF
Plan4alf and initiatives such as INSPIREThe spatial data
heterogeneity include not only different formatsl application
schemas, but also different quality, classificatiepstems,
terminology and feature catalogues.
The requirements of research institutes, spatia@nmers,
decision makers and other stakeholders show theiggoneed
for spatial planning data harmonisation and analysfespatial
planning datgVancutsem et al. 2012). Data harmonisation is
defined by INSPIRE as “providing access to spatiatad
through network services in a representation thlatva for
combining it with other harmonised data in a cohtrgay by
using a common set of data product specificatioffaitopean
Commission 2010b).
The aspects of spatial planning data harmonisai@hanalysis
are researched by the plan4business project. Rlam#ss is a
European project running from April 2012 until Mar2014,
co-financed by the 7 Framework Programme of the European
Commission. The platform envisioned by the projeitt serve
as a catalogue of planning data enabling user idsgration
and spatial analyses.
The plan4dbusiness platform is composed of threertays
depicted in Figure 2:
1. Client layer - user interface for performing data
integration, management, analyses and visualisation
2.
harmonisation and data analyses. It includes AP
(Application  Programming Interface) for better
exploitation of the plan4business platform featunesther
applications.
3.
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Figure 2: The components of the Plan4businessoptatf
(Fraunhofer 2012).
The plandbusiness platform aggregates the folloviypgs of
spatial planning data:
1. urban and regional planning data from different
countries;
2. land use data including GMES Urban Atlas data an
Corine Land Cover;
3. Open Street Map data as representative of traffit a
as a key reference dataset;

L http:/iww.esdi-humboldt.eu
2 http:/iww.plan4all.eu
® http://inspire.jrc.ec.europa.eu/
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Storage layer - optimised storage for data andmapping

d

4. Natura 2000 data as information about potential
restriction coming from environment protection;
5. market information (number of properties,
transactions, price levels);
6. social and economic data (e.g. Eurostat data);
7. individual property data (legal status, current) sl
cadastral parcels.
The diversity of input data is one of the main trages for the
plan4business project. The solution for data irstgn is based
on the experience of the project partners fromiprevprojects
including HUMBOLDT and Plan4all.
The next two chapters elaborate the two main compisnof
the plan4business platform - the Integration aral Almalysis
Engines - that enable the automation of harmomwisairocesses
and the possibility to perform complex spatial resfs across
various data sources Europe wide.

sale

3. INTEGRATION ENGINE

The Integration Engine is one of the core compmaftthe
plandbusiness system. It is intended to perform data
transformations necessary to seamlessly  integrate
heterogeneously structured, externally providediapaector
data into the plan4business pool of homogeneouslgtared

Integration and analysis layer - engines for datavector planning data.

Based on the input data, the Integration Engine lshbe
deployed on the server side of the plan4businestfopin and
transforms input data to the common database schienthis
process, various conversions and transformatiessssuch as
between different data formats, geometric
representations and conceptual schemas will havebdo
performed by the integration engine. This functlapawill be
implemented on top of the functionality of the Huotdt
Alignment Editof (HALE), a desktop software that was
initiated within the EU funded HUMBOLDT project (FP&nd
is continuously developed as an open source saftwader the
lead of the Data Harmonisation Panel

In the scope of plan4business, however, the actsh
transformation will be performed on the server.wiil be
possible to perform several data transformatiorcgsees that
are initiated by different users at the same tifwgthermore the
transformed data is not to be written to an oufpeiwithin the
file system but directly to a database so it catemtially be
concurrently retrieved, analysed or extended inesource-
efficient and consistent way.

The scope of plan4business is focused on spatahpig data
and its lifecycle is moving faster than the INSPIRHative as
a whole. It is neither feasible nor functionallyquéred to
address and implement each of the 34 themes dNBPIRE
data specifications. In order to reduce the coniflesf the
resulting data model for plan4business, themes dnat not
relevant for the identified use cases of the plas#tess system
or where no suitable source data sets can be ebtaire not
handled. In addition, individual details of thodeeres that
were selected for plan4business will be omittedafoteast the
nitial implementation. However, during the projdéitcycle the
nitially selected subset of relevant INPIRE theraesl the set
of adapted features of the themes can be extersledesied.

As a starting point the INSPIRE Land Use theme vedscted.
It covers the most fundamental aspect of the dalevant for
plandbusiness. This theme can be used to captat&alsgata
sets that describe existing or planned land usspatial plans.

% http://dhpanel.eu/humboldt-framework/hale.html
5 http://dhpanel.eu
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Each dataset aggregates a (non-empty) set of La@ibjscts
that are either ExistingLandUseObijects (for a LaselDataSet)
or ZoningElements (for a SpatialPlan). All LandUbggats
provide information about their spatial extent, tiree period
for which they are valid and are classified acaogdio the
Hierarchical
(HILUCS).

4. ANALYSISENGINE

The Analysis Engine is one of the plan4businessfquia
components enabling analysis of spatial plannirtg deored in
a relational database. User defined queries caprbeessed,
visualised and downloaded. An example of a query loa to
find areas for residential buildings which cannetdffected by
floods and which are easily accessible by pubéingport.

It enables accessing and processing spatial plgntéta and
their retrieval for visualisation in the map cliefihe Analysis
Engine provides access to all analytical functiohthe spatial
database.

The plan4dbusiness platform uses the open sourcege88L
database with the PostGIS support programme fdiapkata.
While the analysed data are stored in various datbkchemas,
the results of analyses are stored in a singlensgh&he results
in that schema are organised through the storedy gable

The main part of the Analysis Engine runs on aesefThis part
ensures communication with users and forwardingiests to
the database. Two main modules and one supportodui®
can be distinguished.

The first module ensures the reception of user igsieand

INSPIRE Land Use Classification Systemexecution of the requests in the database. A geepceived by

a servlet through the HTTP protocol, the quality thie
mandatory parameters is checked and method fohefurt
processing is selected based on the combinationthef
parameters. User query is stored together withrqgtheameters
into an object that can be then stored in Query Biegpy (the
stored_query table). At the same time, the quermprizessed
into an SQL command. This results in a new tablhe dbject is
then stored into the stored_query table togethér thie status
of the query execution. The status is changed toas as the
execution of the query is successfully finished.

The second module provides publication of user igaer
results. A servlet receives user requirements fifmerportal and
then retrieves data from the database. The userreseent
includes identification of the original query andumding box
of the map window where the results will be displdyin the
next version of this module, additional parametfns data
visualisation, such as coordinate reference systemg
envisaged. As soon as user requirements are receind
parameters are checked, a utility for data rettidk@m the
database is called based on the combination opanameters.

depicted in Figure 3. The table contains the folf@v Retrieved data are then converted from objects tinéohash-
information: map structure, which corresponds with the structofethe
1. query_id — query identifier is used for data resulting KML file. Only the geometry is retrievétbm the
management, database directly in the KML format. Templates fdata

2. sql_query — original user defined SQL query for thepublication are applied to the resulting files efthey are sent

analysis,
3. result_table_name - name of the result table,

to the portal.
The results of the analysis are in the KML fornfattcan be

4. time_stamp -—continuously changing time stampyisualised in any map client supporting KML suchGogle

indicating either the time of the query initiaticediting or
finalisation,

Earth. The prototype of the plan4business platfar@vailable
at http://www.urbanplan-business.eu/

5. processing_state — the status of the current psoces

in process, finalised, deleted,

6. geometry _column — geometry type that can be used

for visualisation of queries with particular geomget

7. user_id — identifier of the user who set the queergl
has the right to edit it,

8. used_time — an indication whether time is usedhé t
query as another dimension.

stored_query
query_id BIGINT
sql_query CHARACTER WARYING(4000)
result_table_name CHARACTER WARYING(ED)
time_stamp TIMESTAMP WITH TIME Z0ONE

CHARACTER WARYING{EO0D)
CHARACTER WARYING(20)
CHARACTER WARYING(30)
BOOLEAN

processing_state
geometry_column

user_id

used_time

| select 1355249654959 |

Figure 3 Metadata table containing the informatbout the
analysis result (JeZek et al. 2013)
Each record contains a unique identifier for sewyrihe
connection between the query and the results. Athlmhse
operations are managed by the database functicatsatho
ensure data consistency by utilising fully transacl
behaviour.
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5. CONCLUSIONS

The plandbusiness project should significantly doote to

decision making processes on various governmeenald and
in cross-border activities. The role of spatialnpleng data in
our modern society is increasingly important. Spgtianning

data help us to shape the environment we liveoimanage the
resources we possess and to preserve our culentdde.

This paper presented the technical solution for skeevice
platform that should enable integration and analysi spatial
planning data in Europe. Next to the issues of datgration

and analysis, the plandbusiness consortium is dacin
challenging problems of data availability and bessimodel to
be used.
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