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FOREWORDS

The document we deliver here is called the FINAL REPORT.
He that outlives this FINAL REPORT, and comes safe home,
Will stand a tip -toe when the PROJECT is named,
And rouse him at the name of ESPON 2013 DATABASE.
He that shall live this FINAL REPORT, and see old age,
Will yearly on the vigil feast his neighbours,
And say Al WAS I3N EATPARNASED IPROJECTO
Then will he strip his sleeve and show his scars.
And say fAThese wounds | had on ESPON
Old men forget: yet all shall be forgot,
But he'll remember with advantages
What feats he did in ESPON 2013 DATABASE: then shall our names.
Familiar in his mouth as household words
RIATE, LIG -STEAMER, UNIVERSITIES OF BARCELONA AND LUXEMBOURG
GEOGRAPHIE -CITES, TIGRIS, NTUA, NCG, UMEA, UNEP, IGEAT
Be in their flowing cups freshly remember'd.
This REPORT shall the ESPON CU teach his NEW PR  OJECTS;
And ESPON DATABASE 2013 PROJECT shall ne'er go by,
From this day to the ending of the world,
But we in it shall be remember'd;
We few, we happy few, we band of brothers;
For he to -day that sheds his blood with me
Shall be my brother; be he ne'er so vile,
This day shall gentle his condition:
And researchers in European Union now a -bed
Shall think themselves accursed they were not here,
And hold their manhoods cheap whiles any speaks
That fought with us upon ESPON DATABASE FINAL REPORT.

With Speciallianks to William S. for inspiration.
Original version available at http://pagesperstange.fr/rhetorique.com/azincourt.htm




INTRODUCTION

A division of work in 12 challenges has been the core of the project since
the beginning. These challenges provide d a simple and efficient division of work
between partners and experts, each of them being responsible for one cha llenge,
possibly in association with others. But challenges had also to be integrated in a
mor e synthetic way in the seco  nd part of the  project, which can be illustrated on the
figure below by the three work areas defined as Methods, Application, Data and
Metadata.

DATA & METADATA

{ I e

e

Challenges

1. Data and metadata . The amount of data presen t in the ESPON database
is the most obvious output of a project ¢ all ed ADatabaseo0. | t
to evaluate progress made at ESPON level becau se it includes both basic data
collected by ESPON DB project itself, and oth er data collected by all ESPON projects.
But it is important, in our opinion, to in sist o n the fact that metadata are probably
more important than data themselves  More precisely, it is not useful to enlarge
the ESPON Database if data are not very accurately described (definition, quality,
property copyrights). We acknowledge that the elaboration of such metadata was
not an easy task, both fo  r the ESPON DB project and for other ESPON projects and
we apologized for that at the Malmé meeting. But we are convinced that, without
this collective effort, the sustainability of the ESPON progra m will not be ensu  red.
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2. Methods, presented in the form of standa lone booklets called Technical
Reports, are the necessary complement of data and metadata. They represent the
second major contribution of the ESPON DB project. In the 12 challenges, w e have
explored a great number of options that c ould enlarge the scope of data collected
and used in the ESPON project. This chunk of knowledge was produced by the
ESPON DB project itself with many inputs fro m other ESPON projects dealing with
specific geo graphical objects (e.g. FOCI for urban and local data; Climate Change
and RERISK for Grid Data; DEMIFER or EDORA for time series at NUTS2 or NUTS3
levels; the priority 2 projects for local data). Technical Reports focus on questions
that are regularly aske d in ESPON proje cts and try to summarize collective
knowledge. Some Technical Reports provide clear solutions. Some identify
shortcomings or dead -ends. Others focus on questions of cartography, in particular
the mapping guide  elaborated by RIATE that has b een made available on the ESPON
websit e.

3. Applications are different computer programs elab orated by project
partners for data management, data query or data control. It is important to
understand that ESPON database is not made of a single applicat ion doing
everything, but of a set of interlinked applications with different pu rposes in the data
integration  process. Many misunderstandings appeared in t he beginning of the
project in relation with this issue and many efforts were made to clarify the
vo cabulary. A basic distinction has to be made between an in terface for query that is
now available on the ESPON website and an application for data management. The
secondoneistheinter f ace MAback of fifdfidstnmorb geheral objectvésofo
dat a integration. These two major applications are designed and implemented by the
computer science research team LIG, but it is important to note that other partners
and experts of the project contribute d to this work. In particular, the UAB team has
contrib uted to the elaboration of the metadata editor with LIG. It has also developed
the OLAP program for NUTS to GRID conversion. The UL team has adapted a specific
program of text mining for the elaboration of ESPON Thes aurus. The experts of NCG
have developed application for outlier detection in R language.

The Final report of the ESPON 2013 Database project is therefore not
limited to the present document but involves all the above mentioned material
(technical reports, applications, data). What we try to pr esent here is a short guide
for accessing to this whole set of resources. We have divided this report in two
parts:

. Part 1 Application presents the software oriented elements produced
by the project and also some conceptual elements that drive the
software implementation.

. Part 2 Thematic presents the different technical reports elaborated in
order to improve the scope of the ESPON database in terms of space,
time, scale, geographical objects, fields of policy action.
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INTRODUCTION i PART1

The first part of this report presents the software oriented elements produced
within the ESPON 2013 Database Project. This concerns not only software elements
(e.g. the different components of the ESPON DB Application) but also conceptual
elements (e.g.architecture, schemas) that driv e the software implementation.

The first section of this part gives a brief overview of the ESPON DB
Application and dataflow. The follwoing sections describe, in their respective order,
the different phase of the ESPON DB dataflow. Section 1.2 describes t he upload
phase (i.e. the ESPON DB metadata profile and editor). Section 1.3. follows the
different stages of the data checking process. Section 1.4 offers some insights about
the storage phase, what are the databases and ontologies that lay behind the ESP ON
Database Application. Section 1.5 shows the query and download phase, performed
by the end users via the Web Download interface.

The next two sections shed more light on the coding scheme (1.6) and the
thematic classification (1.7) which are of crucial importance for structuring the
ESPON 2013 Database and making available the information for hand -users.

Then, the section 1.8 shows the methodology used for building the ESPON
OLAP Cube which allows to combine information described on grid (Corine Land
Cover) and socio -economic data in the NUTS nomenclature.

Finally the section 1.9 presents the different map -kits available for ESPON
Projects, from local case studies to the World. On top of that, some basic rules of
cartography are described in order to e nsure harmonisation of maps in the ESPON
Program.
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1.1. THE ESPON DB APPLICATION AND DATAFLOW

The ESPON 2013 Database  Application is a complex information system
dedicated to the management of statistical data about the European territory,
spanning over a long period of time. The overall architecture relies on two
databases: one is used for storing ontology data, and the other, called the ESPON

Database, is meant to be queryied by end -users. The latter only is m  ade accessible
to users through Web interfaces (see figure on the right, above) that each
correspond to the four main functionalities offered by the ESPON 2013 Database

Application: registration, administration, upload of both data and metada, query and
retrieval of such data and metadata.

The ESPON DB Application data flow describes the path followed by both data
and metadata from  the moment they are entered in the ESPON DB Application , until
they are output as answers to queries expressed by end-users. Four phases are

identified along this data flow:

1. The upload phase is handled by the upload Web interface through which
users (here, data providers) are guided in the preparation and the transfer of both
their data and metadata files to the ESPON Database server. During this phase,
users are helped in providing well formated and Inspire compliant metadata through
the ESPON Metadata Editor. This phase is described in more detail in section 1.2.

2. The checking phase follows; it aims at validating both data a nd metadata
files provided by users before they are stored in the ESPON Database. The checking
process alternates between automatic and manual steps performed either by the
application itself or by the expert members of the ESPON DB 2013 Project. If some
of the errors detected can  not be corrected or need some additional information and
precisions, then both data and metadata files are sent back to providers in order to
be fixed. When the checking phase succeeds, then the validated data and metadata
files ar e ready to be stored in the ESPON Database. This phase is described in more
detail in section 1.3.

3. The storage phase deals with the management and the maintenance of
both data and metadata in the ESPON Database. Flexible database schemas have
been desig ned and built for handling long term storage of statistical and spatial data,
considering that both data and metadata may evolve while stored in the ESPON
Database, as a result of harmonization and gap filling processes. This phase is
described in more det  ail in section 1.4.

4. During the download phase, end -users of the ESPON DB Application are
invited to explore, search and retrieve both data and metadata through a Web
interface. Free data and metadata can be accessed and downloaded by any end -
user, whi le data and metadata subject to copyright restrictions are made available
for authorized and registered users only. This phase is described in more detail in
section 1.5.
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The ESPON DB Application Architecture And Data Flow

Web Interfaces

Ontology DB

Importation Administration e
| =—
— v
Registration — / \
/ I“ - = o ==
|_ sl
—_— -
— Download |

ESPON DB

Query

The ESPON DB Application relies on a Web -based architecture, including two
databases (ontology DB and ESPON DB) for long term storage of statistical and
spatial data. Data providers and end -users interac t with the EPSON DB (register,
upload files, query data and download files) via Web based interfaces.

Data providers Data users
m @ Upload phase © storage phase

(NEmE O,

Data Files

Ontology

DB

@ Checking phase

The ESPON DB Application data flow allows receiving data from ESPON Projects
(acting like data providers) and returning these data to other ESPON Projects (acting

as data consumers). The intermediate phases allow checking and improving data
guality and are  performed without no interaction with the users.
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1.2. THE UPLOAD PHASE

Data and metadata files entered by data providers (mainly ESPON Projects) have to
be compliant with the ESPON DB data and metadata formats so that they can be
uploaded on the ESPON DB Application server.

The ESPON DB metadata profile has been created because an indepth

analysis of the s tate of the art has revealed that, so far, there is n o standard
metadata profile aimed at describing statistical territorial data. Indeed, e xisting
spatial data standards (ISO 19115, the INSPIRE directive) offer very detailed

description profiles for spatial data, but thematic and statistical descriptions of data

are insufficient. The ESPON DB metad  ata profile covers 3 main purposes

x preserving the compatibility with the exist ing standards (by INSPIRE, 1SO) by
integrating the same main elements in the profile.

x minimizing the quantity of work data providers have to do when filling
metadata by, for instance, inferring automatically metadata from the
associated data when possible (e.g. temporal or spatial coverage).

x providing sufficient information about the content of data (ind icators) and
about their origin , by including indicator level and value level descriptors in
the profile.
The Web metadata edito r is an interactive application, which assist s data

providers inthe creati on of data descriptions compliant with the ESPON DB metadata
profile. The editor can be used to create a new metadata file , or to edit and modify

an existing one. It  handles, opens, and save s files in both XML and XLS formats. It
guides a data provider in filling the three categories of descriptors covered by the
metadata profile

1. Information about the dataset as a whole . contact information, dataset title
and abstract, etc.

2. Information about each indicator in the dataset: name, description, indicator
methodology, thematic classification, etc.

3. Information about each value in the dataset: the primary source of each
individual value, the estimation or correction methods applied to it, the
copyright constraints associated with it, etc.

The editor checks and underlines syntactical errors found in metadata and
provides dropdown lists that ease the time consuming but valuable task of filling
data description (e.g. for personal information, alrea dy described indicators, etc.).
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The Metadata Profile And Editor

‘; Dataset information NUTS2 TYPE
E.. name Age Structure Data validity_start
2 upload date 27/04/2010 validity g

. last update date 27/04/2010 NUTS2 | 2006 -1.47 1
Metadata point of contact AT12 NUTS2 | 2006 -1.20 1
name Johanna Roto AT13 NUTS2 | 2006 0.74 1
email johanna.roto@nordregio.se AT21 NUTS2 | 2006 -1.87 1
organization Nordregio AT22 NUTS2 | 2006 -0.93 1
function Data integrator AT31 NUTS2 | 2006 -1.14 1
role Criginatg AT32 NUTS2 | 2006 -0.84 1

'gIdentification AT33 NUTS2 | 2006 -0.63 1
% code AT 34 NUTS2 | 2006 -0.62 1
2 pame Population Aged 20-39 BE10O NUTS2 2006 1.30 1
i units % BE21 NUTS2 | 2006 -0.81 1
abstract Change in population aged 20-39 years, annual average change|Bg22 NUTS2 | 2006 -1.30 1
methodology BE23 NUTS2 | 2006 -1.06 1
classification BE24 NUTS2 | 2006 -1.15 1
theme Demography |BE25 NUTS2 | 2006 -1.52 1
keywords Population BE31 NUTS2 | 2006 -0.44 1
{ Scope BE32 NUTS2 2006 -0.99
g label §! B5a Dilelii
{ lineage BE34 NUTS2 2006 -0.46
provider EUROSTAT BE35 NUTS2 | 2006 -0.61 1
date 4/2010 BG31 NUTS2 | 2006 -1.11 1
URL http://epp.eurostat.ec.europa.eu/por BG32 NUTS2 2006 0.15 1
methodology BG33 NUTS2 | 2006 0.05 1
methodology URI BG34 NUTS2 | 2006 -0.08 1
relia bility BG41 NUTS2 2006 0.27 1
estimation FALSE BG42 NUTS2 | 2006 0.13 1
quallity high
constraints
public data access TRUE
public metadata access TRUE
copyrights EUROSTAT

—Metadata upload {required)

Dataset Contact Indicator Yalue
Contact 1 of 1 +

From my profile 7 []
Marme? | Johanna Roto
Organization 7 Mordregio
Function?  Diataintegrator
E-mail? johannaroto@nordregio se
Fhane *
Rele?  {Custacian v
Prowvider
Custodian
Owner
Originator
Paint of contact
Principal investigator
Processaor
Fublisher
Authar

AR

+ [+

Summary

THE ESPON DB metadata profile (upper figure) contains information about the
dataset as a whole, about each individual indicator and about each individual value.

Metadata and data files are strongly linked, all indicators and scopes described in the
metadata file must be present in the data file, and viceversa . Metadata can either be
provided in the shape of formatted Excel files, or created through theWeb Metadata

Editor (lower figure), which adds the benef its of automaticly filling data and checking

syntactical errors.
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1.3 THE CHECKING PHASE

In order to insure data input in the ESPON DB are error -free, the data and
metadata files are first subject to a thorough process of checking. The checking
proc ess is fourfold:

1. The syntactic checking is an automated process that aims at finding and
correcting syntactical errors in both data and metadata. It is launched when
providers upload their data and metadata files through the metadata editor. There
are f our categories of errors to be corrected: empty mandatory fields, format errors
(e.g. when indicator values are text instead of numbers), typing errors (e.g. when
typing the names of metadata descriptors) and data/metadata correspondence
errors (e.g. when indicators described in the metadata are not present in the data or
viceversa ). During this phase, the application interacts with the user, then it is
possible to solve all syntactical errors before uploading files to the ESPON DB server.

2. The thematic  checking is a manual process performed by thematic experts
(i.e. lead partner RIATE), which consists in assessing the thematic relevance and
completeness of the dataset related to the studied topic. In this phase, the thematic
expert assesses whether the i ndicators and values present in the dataset are well
described, whether the completeness of the dataset is satisfactory over the covered
area, whether the data resolution is sufficient for describing the phenomenon (e.g. if
data are available at a fine ter ritorial division or if a lower NUTS level should be
sought). Obviously, there can be no automatic correction for the thematic
shortcomings, so if a dataset is considered as unsatisfactory, the data provider is
required to make the necessary adjustments.

3. The outlier checking is an automated checking phase aimed at detecting
possible errors in individual indicator value. A set of statistical, spatial and temporal
analysis methods are applied to find the outliers, values that are potentially
incorrect. Out liers may result either from data manipulation errors, or from
exceptional but correct values. The difference between the two cases is estabilished
by a human thematic expert. If some value errors are detected, the data provider
may be required to make the necessary adjustments.

4. The final checking is performed when data and metadata are included in the
database by the acquisition tools. If the acquisition is successful, that means that all
the integrity constraints of the database are satisfied. This pha se consists in
checking the consistency of the dataset with itself, but also against the rest of the
data already stored in the database. Additional data (especially, spatial and thematic
ontologies) help in detecting whether false entities exist in the da taset (e.g.
inexistent territorial units), or if duplicated entities appear in the dataset (e.g. the
same indicator with different names), or if ambiguous entities are present (e.g.
different indicators having the same name, code or abstract).

Page 16



Outputs Of The Data Checking Process

Uplead your data te the server: step 1 of 4

Metadata information
i ] Ak ol T (i Tif poant of contact
@ wialug found in contacts secon: detaull nole ‘originator is set ennail Johann a. rolodnondrego,. 5e
organization DEMIFER
Fibe barnplates last update date 10/ 1272040
Metsdata fle template Dt fle Besmplate data fil e DEMIFER_age_strscture_dats

demtilication
eade GP1_ 0905 3 _ch_po
nAmE GDF Grgeath - PP pa inhuabit ot
units £
abstiaot GOF Grosth « Purchaging Powet P ity pe inkabits
mathaodology

WARNIHG 1 clazsification

theme
The indicator GPI_0105_%_ch_pa appears in the Legwonds
metadata but is not present in the data
[x] | P | L7} | A | 5
The indicator GPI_%_ch_pa appears in the data but is ELX chps o Scope |GPYLX ch pe - Seope |MIGLtot 5
not present in the metadata 2005 2005 20
228 2 1% 2 [+
294 2 82 2 E

Degree of completeness of the components

Crpecess JJJOOO00E0

Degree of complefeness of the dataset (%)

Ll _.I_J_J_l_].'..m FPATII a2 s s T w85 0 85 1w
oM W oW MW P 100 e -
: : emanemes - 110000000
Respect of metadata profile? \_] Tes \a Mo ¢ ATNETH R M BN AN 100
Respect of data profile? .J es \El Mo fﬂf"m?r“'”" _-l JJJ@ . . . . .

iF M O 0 M OB M O oI

FPossible o creale maps ] ¥es [} e Emphayment rar B
fusing ESPON template) 7 -J —] ot asery 13900007 =) = ') ee ' .

0 2 2 & T M 8 M M W

ERROR ! RO UTS3 2006 1
The territorial unit RO01 does not exist in the NUTS 2006 it o8 et
nomenclature. ST o B

RO HUTS2 2006 1
The territorial unit RO0D2 does not exist in the NUTS 2006 ROOS HUTSD 008 9
nomenclature. o008 rEa 006 .

An illustration of different types of errors and outcomes of the checking process. On
the first row, two missing metadata fields reported by the metadata editor. On the
second row, a mismatch of indicator code between the data and the metadata file,
reported by the upload interface. On the third row, fragments of data quality and
completeness assessments, reported by thematic experts. On the fourth row,
detection of territorial units assigned to the wrong NUTS version, reported by the
acquisition tools upon im  portation in the megabase.
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1.4 THE STORING PHASE

The ESPON DB Application uses two databases for the long term storage of
statistical data. The separation is done in order to obtain an application optimized for
two different (and  conflicting) purposes:

x The ontology database is based on a conceptual schema optimized for data
harmonization. This conceptual schema imposes more separation between
entities, and separation implies more effort at query time (thus, query
processing perform ance is decreased).

x The ESPON DB is based on a shapshot schema optimized for query
performance in the Web interface. The data are structured in such a way that
fast query answer is privileged (see a short explanation in the figure to the
right, below).

The ESPON DB Application also integrates a standalone Java application that
allows inserting the content of paired data and metadata files into the megabase.

In order to enforce data consistency, this ontological database contains two
ontologies, a spatial o  ntology (dictionary of territorial units and changes, see the
figure on the right, above for a small example) and a thematic ontology (a dictionary
of indicators).

Relying on such ontologies makes it possible to detect fake entities (e.g. a

territoriallun it code that doesndét exi st in a given
(e.g. two codes for the same indicator) and ambiguous entities (e.g. the same code
for two different indicators). The existing spatial ontology covers NUTS data and

follows the evol ution of the different NUTS versions from NUTS 1995 to NUTS 2006.

In order to insure database consistency, this ontology is extended to higher levels
(world/neighbourhood) but also, as much as possible, towards lower levels (local).

The thematic ontology ( see Indicator coding and classification section for more
clarifications) aims at giving a comprehensive dictionary of indicators stored into the

ESPON DB.

Data and metadata that have been made consistent and harmonized in the
megabase are transferred towards the ESPON DB. The ESPON DB is a PostgreSQL
database implementing a schema targeted at offering high, scalable performance for
online exploration and querying of big data quantities (see the fgigure to the right,
below, for a brief  presentation of the schema). It is designed for storing thematic or
environmental data associated with discrete spatial divisions (e.g. NUTS and similar,
LAU, etc.).

The schema of the ESPON DB allows storing and retrieving all the content
described by the  metadata profile. Additionnally, it integrates a user management
facility, required for differentiating access to free and copyrighted data.
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ESPON DB Application Databases And Ontologies

Geometries Territorial units Hierarchies

NUTS 1999 NUTS 2003

The spatial ontology makes a clear separation between territorial units and territorial

division hierachies. One territorial unit can be part of many hierachies and it may

have a different code in each hierarchy. Within each hierarchy, it can have differen t
fisubunit 0 relations with  other units. Every attribute (name, geometry, indicators)

can evolve intime.  This allows a very clear view of territorial division changes.

Start End
Period Dataset
Territorial unit » Datum |« Snapshot |« Indicator
Lineage Generic Indicator

R

Methodology Provider

The ESPON DB schema is optimised for fast querying and for reduced database size.

On this simplified representation, we can see how three of the four dimensions of an
indicator value ( datum table) have been merged. Introducing the fisnapshot o table
allows more than halving the size of the datum table (which is the main table of the

databas e, holding millions of records). It also allows fastening queries, by

introducing an additional indexing level.
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1.5 THE DOWNLOAD PHASE

The ESPON DB Web download interface is an on -line application designed to
offer fast browsing and searching capabilities over the ESPON DB. The Web
download interface implements several inovative elements that garanties scalable
performance to accomodatet  he fast growing size of the ESPON DB

x The use of a server -side application cache system allows the application to
avoid querying the database for all browsing tasks excepting the advanced
search. This insures fast data searching, whatever the database siz e.

x The use of an XML exchange format for the answer to queries allows
decreasing the size of the data transfers between server and client.

x  The use of AJAX techniques (Asynchronous JavaScript and XML) allows further
decreasing the size of the traffic betwee n the client (Web browser) and the
server (ESPON Web site), by transferring only the parts of query that have
changed (in XML) and redisplaying them accordingly on the client (using
JavaScript). This allows for load balancing between client and server, as the
task of building the presentation from the XML file is performed on the client.

x The dropdown lists used in the interface have been developped as new
components in order to match the ESPON look&feel requirements.

The Web download interface (see figure to the right) allows users to search
and explore data in two ways: either by project (data provider and dataset) or by
theme. In each type of search, an advanced mode is also available, allowing users to
add more rese arch and filter criteria: study area (country groups or countries),
covered time period, object type (homenclature versions and levels), and publication
date. The search results can be listed as datasets or as individual indicators.

The table of results t  hat is generated as a first answer can be further filtered
in order to match yet better the userds ne
territorial units, years or versions. Selected search results can be progressively
added to a basket as in most of e -commercial Web applications. The basket can be
downloaded at the end of the session, under the form of a zip file containing all the
datasets selected by the user.

The table of results lets the users see the completeness of the dataset as a
whole and also by nomenclature level, under the shape of a percentage bar (see
figure). The interface also gives the possibility to the users to consult all the
metadata related to the dataset. The three levels of metadata can be viewed:
dataset, indicator and value leve Is. The completeness can be displayed by
nomenclature level on a map.
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The Web Query And Download Interface

Basket Login Register Terms&Conditions

Search by project

-

Selection by project
Select alf

ESPON DB1

TIPTAP

TONo 1

TONo 2

TONo 3

Typolgy

Selection by indicator
ESPON DB1
Basic indicalors
Total population

YYYYYY

Simple search

Selection by study area

EU27

EU25

EU15

ESPON31

EFTA

cc

By country

Selection by NUTS revision v Selection by NUTS level v

Selection by covered period v Selection by publication date v

Show results by datasets -

Selection by geographic object
Select alf
Regional data
Local data

YYYYYYY 4

Search deta

RESULTS: list of the datasets containing the specified search criteria
Number of found entries: 1

| e L
O

1987 1969 19921995 1996 1997 ﬂ

Basic indicators NUTS 1999 2000 2001 2002 2003 2004
2003 NUTS 2006 e IS, + Database

NUTS 1999 NUTS ESPON (EU 27 + NO, CH, ESPON 2013
76%]

The Web Query and Download interface allows users to formulat e two types of basic
search: 6 by p roand €by theme §. For each basic search, advanced search criteria

can be added. Th is search interface is dynamic : search criteria lists are expanded

only if they are used. On the example, two additional search criteria have been

added, (study area : AEU 270and geogr aphic object type @ANJ
Web Query and Downl oad interface has been optimized so that building complex

gueries takes as little space as possible in the Web browser.
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1.6 CODING SCHEME

KEY FINDINGS

x The harmonisation of coding schemes is of crucial importance for the ESPON
2013 DB. With this regard, TPGs involved in applied research projects are
increasing the level of ambiguity when put into practice their own sch eme to
code indices, indicators and other measures

x To a certain extent, coding schemes are not used to express the content of
data but rather an attempt to homogenise codes. However, some information
needs to be provided and, most importantly, it needs to be arranged in a
consistent way to avoid conflicts wit h the web -based user interface

x  Despite the diversity of approaches to code data, standards used by ESPON
projects were taken into account in the analysis that allowed the creation of
the coding scheme

DESCRIPTION

The coding scheme has been elaborated in t he context of the ESPON 2013 DB
project to provide TPGs with a unique code. Against this background, research teams
are encouraged to apply a scheme that comprises three fields. The information to be
added in each field corresponds to the subject, restrict ions and/or derivations, and
level of measurement. Other elements that might be used to classify data should not
be considered as they already appear in the metadata file (e.g. time, space).

The procedure is not constrained to a limit of characters, but it is important to
respect the above -mentioned structure. As a consequence, the first field should
integrate information about the subject. The second part refers to widely used
abbreviations that impose restrictions and/or use derivations. Ultimately, the t hird
field specifies the level of measurement so that users can understand the statistical
operations that have been carried out on the data. In ascending order of precision,
the different levels of measurement are nominal, ordinal, interval, and ratio.

For each field, a non -exhaustive list of acronyms and abbreviations is provided
to encourage harmonisation. In some cases, adaptations will be necessary,
especially to obtain more degree of freedom when facing rather complex, but
similar, data. The coding sc  heme has been implemented and tested for datasets
delivered by the first round of ESPON projects under Priority 1, 2, and 3.

Additional improvements will be needed to further increase the quality of this
proposal. At this point, it is not possible to antic ipate many of the indices and
indicators that will be delivered. That will require the involvement of the ESPON
research community through a continuous, dynamic process.
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lllustrative examples of harmonised coding schemes

(@)

Subiject(s) Derivations / Restrictions Level of measurement
m | i g |. p o |p|_|c |h|. t _lr |t |c
(b)

Subiject(s) Derivations / Restrictions Level of measurement
a |c |c |. a |i r | _ |a |b |s _|r |t |e
(©)

Subject(s) Derivations / Restrictions Level of measurement
e [d |u|. |s |c |d|_ |t _ e
(d)

Subject(s) Derivations / Restrictions Level of measurement
p (o0 |p _ 1210 (- [3 ]9 |. t | [EEiSNC
(e)

Subiject(s) Derivations / Restrictions Level of measurement
cC|O |2 |. r o |d|_|v |o |I _ inieee
(®

Subiject(s) Derivations / Restrictions Level of measurement
t |y [P _|lrJu|r ja |I _In o |c

The following examples provide a better understanding of the rationale behind the

coding scheme, wher e (a) reflects O6Mi gratory pop.l
accessibility by air [absolute | evell]o, (c)
(d) OPopul ati-298 wegads 2,0 (e) 6C0O2 emissions
060Typol ogy of nsgs &achafield of theydoding scheme should be separated by

the underscore symbol. In addition, it suggests a number of cells to be filled in by

TPGs.
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1.7 THEMATIC STRUCTURE

KEY FINDINGS

x Database structures adopted by international organisations with in -house data
consti tute an important source of information. Therefore, we apply a visual
grouping technique to illustrate, by means of correlation matrices,
homogeneous clusters of words that identify those themes

x  The rationale for sub -themes derives from text mining methods. We assume
that the ESPON 2006 Programme introduced new vocabulary. This assumption
is investigated by extracting keywords from a large corpus of textual data. In
order to improve the interpretation of the results, we employ visualisation
tools of data co -occurrence to understand similarities

x  The results obtained suggest that the ESPON 2013 DB should be structured in
7+1themes and 29 sub  -themes

DESCRIPTION

A two -step approach has been developed to structure the ESPON 2013 DB by
themes and sub -theme s. We argue that database structures adopted international
organisations should support the definition of themes. This assumption lies on the
fact that, very often, database structures define common topics to allocate data. For
this purpose, we employ corr elation matrices to analyse similarities and
consequently interpret the results through visual grouping techniques. The proposal
suggests seven themes. In addition, we add a theme to cover cross -thematic and
non -thematic data.

The demand from the ESPON 20 13 DB end users will be characterised by
immediate, easy and practical access to data. A properly structure is therefore the
key to meet this request. The next step comprised the definition of sub -themes. In
order to achieve this goal, we explore the poten tialities offered by text mining
methods. This approach is used to find patterns across textual data that, inductively,
create thematic overviews of text collections.

According to Dihr (2010), ESPON introduced new vocabulary of shared spatial
concepts in E urope. We investigate this assumption by extracting keyword co -
occurrence from texts with ESPON evidence and results.

In order to achieve concrete groups of keyword co -occurrence, textual data
needs to be carefully prepared. Similarly, one of the crucial n eeds in text mining is
the ability to visualise the relation of words. Hence, we apply a visualisation tool to
construct and view maps of keywords based on co -occurrence and therefore better
explore the results obtained from the information extraction phas e. The results
obtained constitute the basis for decision -making on sub -themes that eventually will
facilitate the allocation of variables delivered by TPGs.
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Short description of data preparation and visualization
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The methods used to identify sub -themes on text collections with ESPON evidence
considered the above -mentioned steps. These steps have been performed for each
of the seven themes that came out from our analysis on database structures.
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1.8 THE OLAP CUBE

KEY FINDINGS
x OLAP stands for On-Line Analytical Processing . It consists on a
multidimensional data model, allowing complex analytical and ad -hoc
gueries with a rapid execution time . OLAP technology has been proven to be
a useful way to integrate NUTS -based data together with continuous data,
such as land cover, over different time frames.
x The ESPON OLAP Cube consists on some socio -economic variables  which can
are integrated and combined within a set of dimensions
0 Spatial dimensions (e.g. NUTS regions).
o Thematic dimensions (e.g. land cover).
o Temporal di mensions (e.g. 2003, 2006¢) .
METHODOLOGICAL ISSUES
An OLAP Cube can be queried online and offline. So far, the online connection
has not been implemented. In order to test the cube, we provide a single file .CUB
which works offline. The .CUB file can be connected to and queried from Microsoft
Excel with a fe w easy steps. A user manual has been provided, attached to the
Technical Report.
THEMATIC ISSUES
The current version 3.0 of the ESPON OLAP Cube include the following
variables and dimensions:
e Socioeconomic variables : GDP 2003, GDP 2006, Active population
2003, Active population 2006, Unemployment 2003, Unemployment
2006.
e Land cover: Corine Land Cover 1990, 2000, 2006.
e Land cover changes: Land Cover Flows 1990 -2000, 1990 -2006, 2000 -
2006.
e Measures : Populati on density 2001 ; Area (ha)
e Geographical dimensions : Elevation Breakdown ; Biogeographic
Regions ; Large Urban Zones and City Names ; Massifs ; Nuts 2006 ;

Nut 2003 ; River Basin Districts UE.
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Methodological schema of disaggregation of socioeconomic

data and combination wit h other data types

o |
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2001 (Eurostat)

-

Pobulation érid
2001 (JRC)
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This schema summarises the whole methodology implemented by the ESPON DB
project in order to combine socioeconomic data, usually reported by administrative

units, together with other types of data, mainly continuous, such as land cover. The

OLAP Cube is the core of the methodology as it is used as the integration repository
for all the datasets, and allows a prompt querying of the data to get interesting
analytical results.

The diagram shows, on the one han d the process of aggregation/disaggregation of

data by means of the 1 km Reference Grid, and the weighting by population density
whenever it is possible, to add some value to the disaggregation of the source data.

Finally, all the variables reported by 1 k m grid cell are integrated into the OLAP

Cube, which facilitates their combination and querying as it has been explained,
making the creation of maps and graphs straight -forward.
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1.9 CARTOGRAPHY IN ESPON

KEY FINDINGS

x The ESPON mapkitis a set of mapkits according to the geographical levels.

x |t ensures harmonization of all the maps produced in ESPON projects .

x |tis compliant with de- ESPON Database application.

x |t is available at different format (ArcGis, QGIS, Philcarto).

x A mapping guide is provided to explain main rules for mapping in ESPON.
DESCRIPTION

As a general rule, maps are used to visualize geospatial data and enhancing

statistical data to understand phenomena. In ESPON Program, there is a need to
produce a lot of maps. This part presents the mapkit developed by the ESPON DB

project and follows 3 main objectives

i) Ensuring harmonization of maps . Maps are produced by researchers, engineers or
students involved in each E  SPON projects. Consequently, we need to ensure
graphical harmonization of all maps produced by different authors , with different
software . The mapkit tool (consisting of specific mapkits ollection ) contains
geometries, cartographical templates and graphic elements (logos, discla imers).
When possible, these different elements are available in Arcgis format (mxd +
shapfiles), Quantum GIS (a user friendly Open Source Geographic Information

System licensed under the GNU General Public License), and Philcarto which is a free
software for thematic cartography.

i) Ensuring compatibility with the ESPON 2013 database appl ication . The ESPON DB
application provides indicators at local, regional and global level. It also provides
data on different geographical objects ( e.g. dots and grids ). The mapkit ensure s the
mapping of data on these different kinds of objects. It is compliant with the ESPON
Database application and permits to visualiz e, on a map, the data extracted from the
application whatever the kind of data.

iii) Enhancing information (_ How to make good maps) . Many possibilities exist to
show data on map. Choosing relevant representation is not an obvious task and has

to be considered seriously. Indeed, choosing the wrong way of mapping can
completely misrepresent the data. For this reason, a mapping guide was realized to

help people tofollo w igood raf tagography. Moreover, it is important to keep
in mind that choice in cartography is always dependent on the type of data (and
targeting the right audience) and that there is never an optimal solution. Map is
always a compromise
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The set of map kits

This picture is an overview of the ESPON mapkit. Actually, it is composed by a set of
6 specific mapkits adapted to different geographical levels, from local to global.
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