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EUROPEAN UNION

The ESPON Datsbase porial offers ihe possibillty o search
amang hundreds of indicators produced by ESPON Projects.
The seasch query interiace allows policy makers or scientists to
quickly find indicators for various areas (EUZ7 + Switzerland
Liechtenstein, Ioeland and Norway ) at various geographical
Javels (NUTS or city lavels)

The aim of this sestion is fo explain step by step the way fo find
indicators contained in the multidimensional ESPON database:

@ Search by theme, policy, project or keyword

The first step cansisis in selecting & semantic saarch eriterion
It may be a theme (population and living conditions, education,
govemance, temitorial structure stc), a EU Cahesion Palicy
Document (EUZ020, Temitorial Agenda...), an ESPON project
which has delivered the indicator or a keyword. During that step.
user s helped with dropdown fists.

@ Filter the results

The indicators contained in the ESPON Databsse are both

numeraus and iable at various

levels, time period and with heterogeneous stafistical fypes. In

order to comply both with policy makers and scientists needs,

vanous filter opbons. are now operational.

» Fiter Dafe fo quary by staisiical properies the indicator
(typology. count data etc:) or dataset fype: simpie indicator,
fhematic table or fime-series.

* Fiter Where to select specific study areas (EU27, ESPON Area,
& given counry). Please note that the completeness calculation
depends on the study ares chasen: [t is alsa possible io choose
& speciic terriborial level (NUTS 0, NUTS1, NUTS2 or NUTS3
for regional dats and UMEZ, FUA or MUA for cifies).

® Fiter What'to add ofher semaniic criteria. For instance, ¥ 3
user has selected a thematic eriterion, he may add a palicy or
= project criterion

# Filler When o fiter fhe results for a given year or me-period,

@ Launch the query
Taking info acoount the search criteria, the query s performed
by clicking on the launch search bution (). All the query
parameters chosen ars displayed in the filters toalbar. At every
moment, the user can choose to refine herfhis query by adding
or delsting some filters.
By dlicking on the ciear ail bution, all the filter parameters are

@ Search result output

The search resuit table contains five columns

® The first one relates to the dataset fype of the indicator { ™ for
thematic table, and [E¥for ime-series).

' Then, the name, the year of reference and the fenitarial level of

the indicator are displayed.

8 The last column reveals the degree of complefenesa of the
indicator, calculated as regard fo the siudy area chosen
(ESPON Area by defaut),

Resuits are alphabetically sorted by default (indicator name). But

they may also be sorted by year of reference (oidest or laiest

temporal extent available), By ferritorial level or by degree of
completeness.

@ Download options

Three download options are available:

® . Basket-Putthe selected indicators into a coherant zip file.
& 1 Download - Download directly the indicator in a xds file.

& 4 Mefadots - Open the metadata page of the indicator. It
pives infarmatian related to the data provider, the methodalogy
behind the indicator, the data sources efo. This meiadats page
can be exporiedin a pdf file.

@ Aditional options

The overview option - & icon - displays key figures (number of
indicators, number of themes etc.) and the aiphabefical fist of all
the intagrated indicators. This list can be exported in_pof format.

The number of resulis displayed by page is 10 by defauit. butcan
aiso be 5 20 or 30.

We hope ¥ joy e i
and will retrieve the ESPON data heishe is looking for!
We are waiting for your suggestions and feedbacks..

To consult the search interface of the ESPON Database Porisk
hiip/database espon euidb2/search

What is a thematic table and a time-series?

A i

d as a set of ind

hich are iy linked. It means

that it s impossible to download them separately. In practical temms,  relates to bwo kind
of figures: confingency tabie (the sum of the coumns makes sense, (e . age siueture,
employment by branch etz.) e indicators which are semanticady finked (e.g. 2 typology
and its related raw data, indicators contaned in the 5* cohesion report)

[ 4 time-series is considered as an indicator available at different temporal extents {5 years
atieast) and sharing the principles of the core database siralegy. .0
+ Most of the missing values have been estmated
« Each fime-series has been statistically checked (oulier check)

« Itis possible to eas?y update th

@ indicator in the fulure.

 The statistical type of time-series indicators is necessardy absalute stocks or absolute

flows {excepted data on femperatures)

Part-financed by the European Regional Development Fund
INVESTING IN YOUR FUTURE
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Introduction

The Seasons of the ESPON Database

With the second interim report of the ESPON project Multidimensional Database Design
and Development (M4D), we arrive at a turning point in the lifecycle of the project as
well as the ESPON 2013 program. If we use the metaphor of the season to describe this
lifecycle, we can say that the transition between the first and the second ESPON program
(2007-2008) correspond to an Autumn-Winter period, the first ESPON database project
(2008-2011) to a Spring-Summer Period and the current ESPON M4D project to (2011-
2013) to a Summer-Autumn period, before the return of Winter that will correspond to
the interruption of activities between ESPON II and ESPON III period (Figure 1)

An Apple Tree through the
Seasons of the Year NAME

Color the pictures of the apple tree. Above each tree, write
the season that is shown: Spring, Summer, Fall, or Winter.

The apple
tree is full of
beautiful

green leaves.

Bittenily, Y=

Caterpillar
‘((ffff <t£J

Dutterfly Rearing Kits dvailsble Boo-qo5-14o7  wivw NatureGifisom

The apple tree
is In bloom.

Chrysalis

The leaves
have fallen
off the tree.

The apple tree
is full of
apples.

Copyrighh G100% Enrbenied Leswaig Sotvvare
‘This ags may be pristed for !

Figure 1 - A metaphor of wt“he lifecycle of database in ESPON programming period

Let us clarify briefly the meaning of this metaphor of seasons, in terms of data collection
in the ESPON program:

Wintertime is a moment of interruption of activities in terms of data collection. In the
case of the ESPON program, this interruption of database activity is related to the
discontinuities of funding that was observed in 2007-2009 and will come back again in
2013-2015. The fact that the responsibility of the database is allocated by tendering
procedure to TPG (projects 3.1 and 3.2 in the first programming period; projects
database and M4D in the second programming period) implies necessarily such a
temporal break in the activity of data collection. It is not necessarily a negative thing
because it makes possible to evaluate what was good or bad in previous period, what can
be improved, etc.

Springtime is this very short moment, at the beginning of an ESPON programming
period, where it is possible to propose innovations in terms of data collection (scales,
time period, geographic object, thematic...). This short period of innovation in terms of
data collection is absolutely crucial because it has a deep influence on all the production
realized later by the program as a whole. In the first ESPON period (2001-2006), the
innovation at stake was clearly the enlargement of the geographical coverage from Old
Member States (EU15) to New Member States and associated countries. The strong
interest for ESPON maps and ESPON results in this period was related to this crucial
innovation. In the case of the second ESPON programming period (2008-2013) the time
allocated to innovation was shorter because the database project started without any
advance on the other projects. Regional data was immediately requested on the same
area than in the previous programming period (EU31 at NUTS2 or NUTS3). Innovative
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ideas was proposed (combination of regions, cities, grid, local data’...) but certainly too
late in the Spring Time period. And it is therefore not surprising to observe that the very
large majority of data collected in the period 2008 has been of the same type (NUTS2 or
NUTS 3 regions).

Summertime is this period of abundance where all the efforts made in wintertime and
springtime are transformed in abundant harvest of data, maps and reports. The ESPON
M4D has been clearly designed to focus on the harvest of results of ESPON 2013 and the
dissemination of the products of this harvest. The effort made on the data check and
data storage is precisely targeted to store everything that has been produced by ESPON
projects. The elaboration of a powerful and efficient interface for data extraction or
visualization is designed to insure the complementary task of dissemination of the results
of the harvest toward the consumers. And last but not least, the connections established
between the database project and the other priority 3 projects is a metaphor of the
transformation of raw materials into more sophisticated products with higher added value
in the chain (monitoring, automatic cartography, city benchmarking...). At the moment of
the current SIR of M4D, we are in the middle of this harvest period, with a lot of
workforce engaged in data storage, transformation and diffusion. It is a heavy task, no
doubts... and we are not really discussing the quality of what is stored, but only the exact
place of production and indication of technics employed (metadata!).

Autumn correspond to the final year of an ESPON programming period. It is a crucial
moment because some original production that was launched late in the Spring Period
produces their fruits too. Like grapefruits that will produce wine in September, or
mushrooms that grow in the forests in October... we expect in the final months of the
M4D project to deliver some original and precious products like database on cities, final
version of Olap cubes, harmonized time series of core indicators, coverage of ESPON area
with local data for some specific indicators, proposal of new geometries between LAU2
and NUTS3 ... Of course, this production is minor as compared to the giant harvest of
regional data realized in the summer period (NUTS2 and NUTS3 are the corn or the
wheat in our metaphor). But their value is great because they complete the point of view
deliver by regional data and offer new opportunities and perspective on territorial
cohesion and spatial dynamics at various scales.

! Cf ESPON Database 1 final report.
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Working Package A - Application

1.1 Computer (WPA1)

Since the First Interim Report (30™ June 2012), innovative functionalities have been
added to the ESPON Database Portal. This work has been done in conformance with the
ESPON Web Interface Specifications (produced in 2012), integrating the inputs of the
Thematic Group of the M4D Project (WP B), and taking into account the on-going
adjustments asked by the ESPON Coordination Unit.

Although the ESPON Web Interface Specifications covered most of the integration
functionalities, some adjustments were necessary to take into account the heterogeneity
of the ESPON datasets and the complexity of the ESPON Data flow.

For instance, the integration of new nomenclatures (various NUTS versions, urban
objects) or functionalities (new filters) involved a strong cooperation between both
developers and thematic experts.

To increase the efficiency of their cooperation, RIATE has adopted the Agile Scrum
method that LIG was already using.

The first part of this chapter describes how the method was useful to smooth and ease
the work done by RIATE and LIG on the improvement of the Portal.

The second part details what has been done since the First Interim Report.

The last part presents the forthcoming functionalities that will be delivered before the
Final Report of the ESPON M4D Project.

1.1.1 Methodology: Agile Management Method Scrum

Aware of the fact that the ESPON Web Interface Specifications were neither exhaustive
nor definitive, it was necessary that RIATE thematic experts and LIG developers kept
collaborating closely all along the development process.

This collaboration relied on the Scrum methodology. The aim of that report is not to
present that methodology, but you can find it in more details here:

http://en.wikipedia.org/wiki/Scrum_ %28software development%29

In short, ‘Scrum’ is an iterative and incremental agile software development framework
for managing software projects and products or application development. Its focus is on
"a flexible, holistic product development strategy where a development team works as a
unit to reach a common goal" as opposed to a "traditional, sequential approach".

The difficulties to predict by advance the nature of data delivered by the ESPON Project
and their compliance with the ESPON Metadata model was a major problem to deal with.

The ESPON Coordination Unit feedbacks, led to many adjustments in the user interface,
increasing its user-friendliness.

Those tasks needed frequent interactions between RIATE and LIG teams. This
cooperation was eased through the use of Scrum artefacts, roles and meetings, adding
transparency to the overall process for both partners (see Figure 2).
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Figure 2: SCRUM. Source: http://www.qikkwit.com (2013-06-20)

1.1.2 New features

This section lists the features of the ESPON Database Portal delivered since the First
Interim Report (June 2012). These deliveries have been made through three releases?:

« Report “Delivery December 2012” on the 21% of December 2012;
« Report “Delivery February 2013” on the 8" February of 2013;
« Report “Delivery June 2013" on the 5% June 2013.

These deliveries include three different types of features:
+ New functionalities of the ESPON Database Portal, such as improvement of the
search query interface;
« New contents, work done by the thematic group WP B, involving all the ESPON
M4D partners. That part is detailed in WPA4 section;
+ New "“Platform” functionalities such as datasets integration tracking tool or news
edition.

1.1.2.1 Search interface

All the options specified in the Web Interface Specifications are available in the June
2013 release of the ESPON Database Portal, exception of the multiple keywords search.

From now on, the database can be queried through four different strategies:

+ Semantic: strategy based on various classifications: thematic, project, policy or
keyword;

« Temporal: strategy based on the temporal properties of the indicator;

+ Spatial: strategy based on study areas (EU27...) and territorial levels (Regional,
Cities). Experts can even specify the nomenclatures they wish (NUTS, MUA...).

« Data: strategy based on the nature of the indicator or its data.

2 For a complete listing of the new functionalities, please refer to the Annex 1 of the
report.
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All these strategies may be combined, making it easier to find ad hoc indicators, their
number getting bigger. It must be noted that it is also possible to sort the results,

accordingly to the user preferences.

The section below describes in more details the implemented filters.

1.1.2.1.1 Filter “"Data”

In the Web Interface Specifications, this filter was entitled general.
This was not precise enough to understand what was behind this
strategy. It has been renamed « Data », since it relates to the
statistical properties or the structure of the data (thematic table?
ratio?)

Figure 3 - The "DATA” filter (previously called "General”)

This filter proposes two criteria:

+ Variables properties

DATA

VARIABLES (")
@ AL

7 Absclute {count}

*) Relative (ratic)

Geographical
typelogics

_! Thematic typologies
DATASETS “

AL
) Simple indicator
7! Thematic table

@) Time geries

To filter the results by the statistical properties of the indicator?, five possibilities:

> Absolute (count): relates to real quantity (a sum makes sense), e.g. total

population

> Relative (ratio): relates to the ratio between two quantities (a sum does not
make sense), e.g. GDP per capita, share of elderly people etc.

> Geographical typologies: relates to classifications structured in geographical

types, e.g. mountainous areas, coastal areas etc.

> Thematic typologies: relates to classifications structured in thematic types,

e.g. demographic trends, typology on natural hazards etc.

> All: statistical properties are not taken into account.

- Datasets type
To filter the results by the dataset properties of the indicator(s):

> A thematic table is considered as a set of indicators being semantically linked. It
means that it is impossible to download them separately. In practical terms, it
relates to two kinds of figures: contingency table (the sum of the columns makes
sense, e.g. age structure, employment by branch etc.) or indicators semantically
linked (e.g. a typology and its related raw data used, or indicators in a coherent

dataset)*

> A time-series is considered as an indicator available at different temporal extents
(5 years at least) and having the following attributes (principles of the core

database)®:

(1) Most of the missing values have been estimated

3 In ESPON Metadata, it corresponds to the NAT Type of the indicator.
4 In ESPON Metadata, it corresponds to indicators declared as an aggregation.

5 In ESPON Metadata, it corresponds to indicators which have the value « true » in the Core field.
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(2) Each time-series has been statistically checked (outlier check)

(3) It is possible to update the indicator quite easily in the future. It implies
though a very good description of the indicator in the metadata.

(4) The statistical type of time-series indicators is certainly absolute stocks or
absolute flows (excepted data on temperatures).

> Simple indicator is not a thematic table or a time-series.
> All dataset type is not taken into account (default choice).

It is important to note that some indicators can be both time-series and thematic
table.

1.1.2.1.2 Filter “Where?"”

[m The filter “Where?” has been available since December 2012.

It mainly consists in filtering indicators by an area of interest

AREAS @) | (EU27, EU27+4, EU27+4+CC) or a combination of countries.
- EUZ7+4+CL It is also possible to filter indicators considering territorial
| EU27 level:
@ EU27+4 « Regional (NUTS);
CUSTOM « Cities (MUA, UMZ, FUA).

TERRITORIAL LEVEL

Cities

REGIONAL LEVEL Figure 4 - The filter Where?

1.1.2.1.3 Filter What?

This filter allows adding more semantic criteria. For instance,

POLICY if the main semantic filter is “search by keywords”, it is then
. possible to filter by theme, policy and/or name of an ESPON
Project.
PROJECT

- | Figure 5 — The filter What?

1.1.2.1.4 Filter When?

m Indicators contain data that is related to a year, or a period, or

TEMPORAL CRITERIA @) | combinations of both. The when filter permits to select
_) YEAR @ PERIOD indicators on that criterion.

START YEAR

1590 Figure 6 — The filter When?

4

EMD YEAR

2100 z

11



ESPON M4D - Second Interim Report - 30%" June 2013

1.1.2.1.5 Search results

The figure below shows the search query interface.

ESPON Database Portal

Welcome Resources Upload Help Terms&Conditions Login

Searchby. @ Theme ) Policy ' Project ) Keyword

Population and living conditions

fiterea UMY | Fopulation and living conditions | (B AL A [(EIEEY Euoree W 1990-2100
by: CLEARALL

ndcsior [ Vears "4 Tarioral 4| Compietencss 4| |

Agsing index 20002010 NUTS 2008 kevel 2 [EE 3 (/]

1 Birth, total 20002010 NUTS 2008 evel 2 RN 5~ § (i ]

L dmozoro s s vl s KN £ 1 ©
WHEN? (ope " CoPimmPurchashg PoRSrSENSSES  jesrooe  NUTS 2006 fevel 3 INECEENEN 7 3 6

Gander imbalances 20000008 NUITS 2008 tevei 3 87 £330
Migrstory population changs 20002007 NUTS 2008 leval 2 LT f—"" ! (i ]
Nt rmigration rate 20012007 NUTS 2008 kvt [ECEEEEE 10
Oid age dependency ratio sooo20i0 NUTS 2008 ievel 3 R £330
Owarall unemployment rate NUTS 2008 evel 2 N <7 1 6
Orzone concentration NUTS 2006 ev=t 2 SN < & 6
Particulate matter (PM10) concentration nuTS 2008 vl 3 [EN - 16
Population potentisl within 50 km nuTs 2008 et 3 [ & 10
1 Fopatation, total NUTS 2008 eve 2 [E N < § 6
11 Totsl ares 1550201 NUTS 2000 kvel s R - § 6

=sults by page Zﬂlzl 1

- . WEEEED 1 N I TS—jm— ow

I = N .- TN

Figure 7 - Search query interface

In addition to search filters, results table has been improved:
+ A column with icons identifying the dataset type

A column has been added to results table. It shows the dataset type, with the
help of icons. There are four possibilities:

No icons, it is a simple indicator;

IE indicates it is a thematic-table;

>

> indicates it is a time-series;

>

> both icons, it is a time-series AND a thematic-table.

+ Sort the results
It is now possible to sort the results by clicking on columns of the table:

Indicator name;

Years;

Territorial (e.g. geographical object);

Indicator completeness (depends on the study area chosen).

VVVYYVY

+ Choose the number of results by page

It is now possible to define the number of results displayed by page.
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1.1.2.2 The Overview page

The overview page has been
available since February 2013. It
provides the full list of key
indicators.

Go to the ESPON Web Site B
Features of indicator displayed in e Lalshase ot
this page are code, name,
temporal extent, geographical ST
level, themes, keywords and [ e
nature type. The indicators are e

39 policy categories

alphabetically classified. Pl

Flease choose the first Istter of the indicators names

Welcome Search Resources Upload Help Terms&Conditions

Export allin paf

It is possible to download a W .y ese e s e sle | ousumuse
summary of the content of the

database (pdf format).

clive populat

PASR Parent Support Ratic 2005 NUTS 2008 jevel 2 i

Figure 8 - Overview page

FATENT_POF_NEIGHE | orfo copisin 20052006  NUTS 2008 level 2 elstive Ratios
—FoR nsighbsuring countriss

1.1.2.3 Metadata page

The metadata page has been
improved. Its content is now ESP!N

richer, and is based on the filters Go to the ESPON Web Site B
that were selected. For instance, ESPON Database Portal

if only one country was selected
in Where filter, Metadata will
concern Only the data related to Typology on costal regions (TYP_CDASTAL)  "Data pos ) mstsasts (pan |

Welcome Search Resources Upload Help Terms&Conditions

: Daﬁ [is] Matagats (par)
that country (sources, [l -TTTTTTTTnoonononooonoooooen | E) 2
completeness...). 4BSTRACT ) e
The classifcation CBDI&}S e share of population |M‘; WENIN e coastal Zone.
User can download a pdf version ey erorT
of that page, or download the TEMPGRAL EXTENT KEYWORDS
ey s 008 reghn
data it is related to.
CONTACT WFORMATION 1 paTACOVERAGE
e = oamen
ESPONTC EU2T+H
RE SPNGN_SIB_LE F.‘MI?T\"‘ ) . I NGM_FN CLATU l?E
Figure 9 - The Metadata page rginizston tams: S3PON Coromatn ot o pmEE=

Roda: PRINCIPAL INVESTIGATOR
Emall: sandra aloiagglo@espon sy

METADATA CONTACT

ndhvidusl Nama: Marjn ven HerwljnenSandra DI Blaggh

Phone: +352545530700

POINT OF CONTACT
naividusl Nams: Marjnuen HerwljnenSanara DI Slaggl
Organization Name: ESPON Coondination Unit
PO Sroject epen
ola: PRINCIPAL_INVESTIGATOR
Email: [zandra dl blagglofespon ey
Phone: [+352545530700]

DESCRIPTION AND CON STRAINT 5
ata languaps: eng

o condfkons 20ply
- o limkztions:
Apoass Classmication: UNCLASSIFIED
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1.1.2.4 A handy “"News” management tool

For authorized users only, it is now possible to add or edit or delete the list of the "News”
displayed on the home page of the Portal.

H_--

201301425 | Dataset syntactic check tool | Edit | Delete
2 | 20121214 | ESPOM Database Portal update | Edit | Delete
3 | 20121213 EZPON Data integration Edit | Delete
4 | 2012/M11/28 | ESPON GEOSPECS Databaze | Edit | Delete
5 201211425 ESPON OLAP Cube Edit | Delete
G | 201211724 | Land Use data at LAUZ level | Edit | Delets

T 20121108 Degree of urbanization Edit | Delete
8 | 20121107 The Statistical Atlas Edit | Delete
9 | 2012M1/05 Urkan Audit update Edit | Delete

10| 20121170 NUTS 2010 implementation Edit | Delete

1 2 » 0 RN

Add a news

Figure 10 - The "News” management tool

1.1.2.5 Creation of a “"user’s registration page”

Another management tool helps registering new users. By the past, it was hand-made
and took a lot of time and emails. This is the reason why this feature, initially not
specified in the Web Interface Specifications, has been finally implemented (figure 11).

Welcome Search Resources Upload Help Terms&Conditions

Welcome to ESPON Database Portal
You are about to enter the restricted area of the portal, reserved to ESPON Projects members. For a new member account or forgotten login
password, please contact manager@espondb.eu.

Login
Password

Enter

Lagin or password forgotten? Please go to the following link

Login/Password?

Mot yet registered? Please fill the registration form

Registration form page

Figure 11 - User’s registration page

On the registration page, a user can:
+ Login and access the restricted area of the portal;
« Recover his/her forgotten login/password pair;
» Ask for a member account (see figure 12).
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Welcome Search Resources Upload Help Terms&Conditions

Registration Request
Access conditions for the restricted part of the ESPON Database Portal

To access restricted parts of ESPON Database, itis necessary to be involved in the ESPORN Program as a lead partner, project partner or Monitoring
Committee.

Content of the restricted part of the ESPON Database Portal

1. The tracking tool for uploading and following your data and metadata.

2 The restricted data and datasets. Please note that only 1% of data is restricted either for validation reasons or protected by copyright (99% is free of
uge without registration).

3. The ESPON Mapkits.

4. Some resources provided by ESPON Projects and external data providers.

To access these functionalities, please fill out the form. The administrator of the ESPON Database will check the information and will accept or not
your registration request.

First name*

Last name*

Email*

Confirm Email*

Phone

ESPON Status* undefined [=]
ESPOM Project* 111 [=]

COrganization name*
Submit

* Mandatory fields

Figure 12 - Online registration form

When this form is submitted, the ESPON Database administrator and the ESPON
Coordination Unit are notified, and they can status on the registration request.

1.1.3 Web Services SWOT Analysis

As mentioned in the contractual document entitled “Specification - ESPON Applied
Research Project [2013/3/3] - ESPON Database and Data Development - Phase II
(2011-2014)" (ESPON M4D Subsidy Contract Annex IV), “the access to the ESPON
Database should not only be considered through a Web query interface, but also via
direct integration of the data into third party applications, including spatial data portals.
First a SWOT analysis should clarify this aspect and provide the ESPON CU with the pros
and cons of the different possibilities”.

To respond this need, the delivered document entitled “Access to ESPON Database by
third-party applications” is the result of a technical expertise conducted in Spring 2013
by UNEP/Grid-Geneva in the context of the M4D project. This expertise includes a review
of currently available solutions to query the ESPON Database and their evaluation with
respect to solutions based on Web services, and recommendations for designing a
solution based on Geographic Web services.
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1.1.4 Next steps
This section lists the main functionalities to be implemented.
Regarding the ESPON Database Portal Web Application:

+ Metadata page of indicators: map of completeness for indicators that are neither a
time-series nor a thematic table.

e Case studies:
» Integration of case studies.
> Search interface dedicated to case studies (to be further discussed between
M4D Partners and ESPON CU).
» Output metadata page for case studies.

« Availability of the M4D Newsletter June 2013 in the Welcome page.

« Regarding the documents available in the "Help" section:
» The User Manual needs to be completely reviewed and detailed according to
the new functionalities of the portal.
» The Dictionary of Spatial Units is a draft version and will be soon completed.

1.2 Statistics (WP A2)

1.2.1 Outlier handling

We are exploring the applicability of Bayesian methods to provide estimates of the
forecast uncertainty. If a user is attempting to determine whether the impact of some
development or policy is likely to have a 2% impact on employment, but the forecasts
are £3%, then the impact will not be detectable reliably.

Since the submission of the First Interim Report in June 2012, datasets have started to
flow from the ESPON Projects, mainly Priority 1 projects. A methodology for identifying
potentially anomalous values was developed during the 1st Phase of the Database
project, using data on the evolution of the GDP as test data. In essence, a number of
alternative approaches to the identification of anomalous values was used on the data. If
a NUTS region was identified as having an anomalous value for a particular variable, then
it was flagged. The more flags a region accrued than the more likely it would be a
candidate for checking. The tests included (i) aspatial distributional tests for variables
taken one at a time (ii) aspatial tests for variables taken two at a time (iii) aspatial tests
for variables taken several at a time (iv) spatial tests.

Following the commencement of the 2nd Phase of the project, further test data was
supplied to the NCG by RIATE, and the specification of the data organisation within an
Excel spreadsheet was finalised. The checking software was extensively re-written to deal
with the spreadsheets — an important decision was that the data should be read directly
from the spreadsheet into the data structures used by the checking software. There are
4 worksheets with each spreadsheet:

Identifier: supplier information

Indicator: data organisation and data dictionaries
Source: data lineage

Data: the values for testing
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The metadata in the Indicator worksheet is used to create a header file which then drives
the data check procedure. The output is a printed report, with optional exploratory
graphics (histograms, scatterplot matrices, boxplots, and maps). The printed reports are
then re-organised into a Word document, in which interpretative comments are added by
the NCG team to reflect the manner in which the anomalous values might be handled. In
many cases this is a request to check that value that appears to be anomalous, as there
can be false positives arising from the check process. We have picked up a small humber
of disagreements between the metadata and the data, which can only be picked up
during the quality check process.

Once the datasets started to arrive from the ESPON Projects - with a warning about their
availability delivered by email from the tracking tool, it became clear that there was
much greater variety in terms of both the data organisation and the closeness with which
project partners interpreted the M4D Team specifications. Early on it became clear that
a strategy to deal with missing data was required. A second concern arose about the
nature of the spatial tests. These will be expanded on below.

Several sections of the code have again been re-written, and the guidance supplied in the
report to the data suppliers is as specific as possible concerning the values and locations
which have been identified as anomalous.

Missing values

Several of the datasets which have been received from the suppliers have missing
values. This is not itself anomalous, as the dataset specifications permit the suppliers to
nominate a unique value (say -99 or NA) to represent a missing value. A missing value
is supplied when it has not been possible for the supplier to obtain or calculate a value
for the indicator in question. This raises the problem of how to deal with missing data.
We can observe two types of missing information: item-missing and unit-missing. Item
missing data are those values which are not present for part of the data for a particular
NUTS region. Unit missing data are data missing for every indicator for a particular NUTS
region. In several cases data lines have been supplied for the French départements et
territoires d'outre-mer but the entry for every indicator is supplied with a missing value
code.

For the process of anomaly detection we made the decision to omit NUTS regions with
missing data. We do not know the generating process for the data, and we cannot
assume that any imputation technique we might apply would be context-independent.
The process that generates the missing values is unlikely to be random, but using the
available cases is perhaps the expedient course of action. This has two consequences.
First, for spatial tests we lose potential neighbours if A is a neighbour of B and A is
missing, then there can be no result for A; however, in considering B the number of
neighbours is reduced by 1, decreasing the precision of the test statistic we compute.
For multivariate tests we are forced to ignore any case for which any indicator in the
multivariate set is missing; if the missing data were randomly located, the more variables
in the multivariate set, the more cases that will be missing, and we lose the ability to
identifying potentially anomalous data.

Data distributions

Many of the tests assume a roughly symmetrical distribution — we avoid tests which rely
on a particular model such as the Normal distribution. The boxplot statistics are used as
a basis for many tests, but the notches (£1.58 * IQR/n0.5) appear to be based on the
asymptotic normality of the median. Several indicators have exhibited long tails on the
right hand side (this is typical of ata relating to income distribution), so the boxplot tests
have returned many what appear to be false positives. The underlying philosophy of the
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detection approach is to make no changes to the data, so transformations such as square
root or log to reduce the effects of the long tail have been avoided. When we produce
the written report for the supplier, we make comment on the distribution shape and the
consequences for anomaly detection.

Spatial tests

The spatial tests that were developed for the Phase 1 work included a test due to
Hawkins for detecting spatial outliers. It turns out that Professor Hawkins was unaware
that his name was attached to a test, but confirmed the characteristics of the test
statistic named in the earliest paper to describe the test. He has suggested some
modifications, and commented that the 5% cutoff we have used in a number of tests to
determine an anomalous value is perhaps not sufficiently far into the tail of the
distribution to identify something as an 'outlier'. Until we have done some investigating
on the amended test, we are using a Local Moran's I to identify spatially unusual
measures. This gives an indication of whether the observed value is high or low in
comparison with values in the neighbouring zones.

Written report

The output from the detection exercise is a written report in PDF form which is returned
to the M4D team and uploaded for transmission to the supplier. Much of the detection
exercise requires detailed statistical knowledge, in particular multivariate and spatial
statistics. While some projects have members with a high level of statistical expertise,
this is not so across all ESPON projects. For this reason we have added explanatory
commentary to the lists of apparently anomalous zone codes detailing the reasons for
their appearance. The final section of the report provides advice as to where the supplier
needs to check the supplied data, and whether it needs to have a second pass through
the data check procedure.

The timing between the arrival of datasets has had some consequences for our ability to
meet the return time target of two weeks. It would appear that a smooth and steady
flow of datasets is not what happens in reality, and arrival has been irregular. When
several arrive with a few days of each other, it is challenging to meet the target. One
supplier sent 14 datasets simultaneously!

1.2.2 Outlier handling

An issue has arisen with regard to the Hawkins' Test for spatial outliers. Hawkins 1980°
monograph "Identification of Outliers" defines an outlier as 'an observation that deviates
so much from other observations that it was generated by a different mechanism'.
Hawkins is credited by Rossi et al 1992 with the development of a test thus:

All values, z(x), are considered to be suspect. Because spatial outliers are not
necessarily the largest or smallest values encountered, each value is compared
with its neighbouring values. Let n be defined as the number of neighbouring
values excluding z(x), let M equal the arithmetic mean of the n values, and let o2
denote the average variance for equivalently sized neighbourhoods over the
sample space. Assuming the neighbourhood values are normally distributed,
Hawkins has shown:

6 Hawkins D, 1980, Identification of Outliers, London: Chapman and Hall
7 Rossi RE, Mulla DJ, Journel AG and EH Franz, 1992, Geostatistical tools for modelling and interpreting

ecological spatial dependence, Ecological Monographs, 62(2), 277-314
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nl[z(x) — M]?
(n+ 1)g?
to be distributed as x>.

Thus if the computed value of h in the equation above is greater than the tabulated value
of x> then that z(x) is likely to be a spatial outlier. At the 5% significance level, x° is
3.842. Rossi et al cite his 1980 monograph as the source of the test; they also cite Krige
and Magri 19828 with a demonstration of the test, who in turn cite Hawkins 1980. Krige
and Magri describe the test in appendix 1 of their paper and give some more clues: in
particular that n should be small "between 4 and 10; 4 for low data variability and 10 for
high variability".

Hawkins 1980 has no reference to any spatial tests and, having exchanged emails with
Professor Douglas Hawkins®, it turns out he has never published such a test, although he
was working with Krige and Magri around that time and would have engaged in
discussions'®. Professor Hawkins confirmed that the statistic is distributed as x?!, but he
also pointed out that if the statistic was rewritten as:

(x)-M [ n
(Z a 3|*-.ll'.r1+1

it would preserve the sign of the difference and could be treated as a normal variate.
This is rather more useful than a test which merely suggests 'anomaly' as it would
indicate whether the value for the zone in question was higher than that in the
neighbouring zones or lower. A related issue is that of 'winsorising'. Hawkins suggested
also that any z(x) values which are greater than the corresponding C = M +
1.960V(n/(n+1)) should be replaced by the corresponding C {and also M -
1.960V(n/(n+1)) } before the spatial tests are carried out.

There is also a question relating to the 5% significance test — Hawkin's view of 'outlier' is
that it implies something unusual and therefore an outlier would be expected much
further into the tail of the distribution. This means that with 5% we would identify false
positives ("outliers" that are not actually particularly unusual). In practice, few of the
datasets have yielded what seems to false positives, but it would be prudent to consider
a more stringent significance level.

This then raises the awkward problem of multiple testing; if there are 100 tests with a
5% significance level, we would expect 5 tests to be significant at random. That is, 5
regions would be identified as false positives. This implies that a Bonferroni'! style
adjustment to the test level should be employed. The Bonferroni adjustment adjusts the
testwise error rate to a/m so that the familywise error rate is a. With 100 tests, to
achieve a familywise 0.05 significance level the individual critical values are raised from
1.96 to 3.48. The 0.01 significance level requires a chnage in the critical value from .58 to
3.89. It has been observed that Bonferroni adjustment can be too conservative (too many false
negatives), so true outliers may be missed. Another correction for multipl,e testing is due to Sidak: 1-
(1-0)”". This adjustment assumes independent tests, and as we are using the same data
over and over again for the tests, this adjustment is not appropriate. An adjustment for
multiple dependent tests, such as that by Benjamini and Yekutieli 2001'* is perhaps
more appropriate.

8 Krige, DG, and EJ Magri, 1982, Studies of the effects of outliers and data transformation on variogram
estimates for a base metal and a gold ore body, Mathematical Geology, 14, 557-564

° Professor Douglas M Hawkins, School of Statistics, University of Minnesota

10 Hawkins, D, 2012, personal communication

1 Bonferroni, CE, 1935, Il calcolo delle assicurazioni su gruppi di teste, Studi in Onore del Professore Salvatore
Ortu Carboni, Rome: Italy, 13-60

12 Benjamini, Y and Yekutieli D, 2001, The control of the false discovery rate in multiple testing
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In the light of this we have decided that, for the moment, spatial outliers will be tested
using Anselin's 1995 Local Moran I statistic. This is a local version of Moran's I statistic
used as a measure of spatial autocorrelation. The value of a variable in some location is
compared with the values in the immediately neighbouring locations.

I =(z -Z)iwi,- (z,-2)

Whilst the global statistic can be used to make some statement about whether values of
the variable of interest are similar or not to those in neighbouring cells, it will not indicate
where this is a characteristic. The local neighbourhood relations may be distance based
or adjacency based. The range of the local statistic is from -1 to +1, with zero indicating
the presence of no local autocorrelation. Positive local spatial autocorrelation would
indicate that the value of the variable in a given zone is similar to those in its
neighbourhood, and negative local spatial autocorrelation would indicate that the value is
different from that in the neighbouring zones. Significant negative values would suggest
potential outliers. The derivation of the p-values for the test require randomisation tests,
and the interpretation requires care.

The choice of significance level should take into account the number of tests being
carried out. Goovaerts and Jacquez 2005 suggest an adjustment in which the testwise
level is at the /b level, where b is the average number of neighbours in the set of
zones. This allows for the non-independence of the tests. In the R implementation of the
local Moran I the adjustment for multiple testing is over the number of neighbours+1.

The implementation of both tests requires some care, since the variance estimates with
very small neighbourhoods may be unstable. This means that with adjacency based
neighbourhoods, islands need to be removed. This is consistent with the treatment of
islands in Biomedware's*®> Spacestat package.

under dependency, Annals of Statistics, 29, 1165-1188

13 Anselin, L., 1995, Local indicators of spatial association — LISA, Geographical Analysis, 27, 93-115.

4 Goovaerts P and Jacquez G, 2005, Detection of temporal changes in the spatial distribution of cancer rates
using local Moran's I and geostatistically simulated spatial neutral models, Journal of Geographical Systems,
7(1), 137-159

1> Biomedware, 2012, SpaceStat | Biomedware, http://www.biomedware.com/?module=Page&sID=spacestat
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1.3 MapKit (WP A3)

Since June 2012 and on the basis of the work done within the WP B5 (Neighbourhood),
UMS RIATE has updated the Mapkit on the Regional Neighbourhood. This work has been
done thanks to the feedbacks provided by the ESPON ITAN. Thus, the new version of
the Mapkit on the Regional Neighbourhood contains the following changes:

- Simple revision of the SNUTS nomenclature for Russia, Tunisia and Algeria (code
change or aggregation of SNUTS units).

- Complete revision of the SNUTS nomenclature for Morocco (split of territorial units
at level 3).

- Addition of Armenia and Azerbaijan in the SNUTS nomenclature.

- Addition of a precise layer for GIS calculations.

Until December 2013, the M4D Project is waiting for the feedbacks from the ITAN Project
concerning the following countries: Libya, Egypt, Occupied Palestinian Territories, Israel,
Lebanon, Syria, Jordan, Ukraine and Belarus. If changes in the SNUTS nomenclature will
be required, this mapkit will be adapted to that purpose.

ESP‘N 2 ESPON20TEESPRIN project (acromymey £2ad Partner institution, year
fors

Figure 13 — Regional neighbourhood mapkit adapted to cartographic purpose (on the left)
and layer adapted for GIS calculation (e.g. land cover calculation etc., on the right).

In the ESPON Coordination Unit response on revised version of the First Interim Report,
it is mentioned that “the generalised version of the geometries used to create the
European Neighbourhood Map Kit tool should be replaced by the non generalised version
from Eurogeographics”.

We strongly disagree with this approach for several reasons:

+ With this geographical coverage and with the degree of precision of the
boundaries, it is quite difficult (if not impossible) to distinguish the colours
displayed in the polygons. But this will be the most important information
for the maps that will be created within the ESPON ITAN Project.

6 More precisions in the WPB5 part
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« In graphical terms, the generalised map is more adapted for publications.
Whatever the publication format (research papers, press etc.) a first step for
creating maps consists by adapting the boundaries precision to the aim of the
map in order to display the cartographic message in the most efficient way. This
has been done with the generalised map, adapted to ESPON purposes. Using the
non-generalised version would be a non-sense for displaying socio-
economic phenomenon at regional level for the European Neighbourhood.
It is important to remind that the boundaries of the ESPON Euromed Mapkit was
more simplified, for a geographical coverage which was more or less the same.
This Mapkit has been largely diffused to academics or practitioners; and much
appreciated.

« When a NUTS revision will appear, Eurogeographics delivers a new shapefile with
the adjusted boundaries. But by the past (NUTS 2003 to NUTS 2006 version), the
degree of precision of the coastline has been modified also. It means that by
following the solution of the Eurogeographics template, if a NUTS change will
occur, the update of the regional neighbourhood will imply a significant
amount of human resources.

Nevertheless, a layer combining Eurogeographics and GADM has been created. The
geometries are seamless (no polygon intersection problems). But this layer is adapted
for GIS calculations only.

1.4 Database updates (WP A4)

Besides the implementation of new functionalities (as described in part 1.1), the ESPON
Database has been continuously fed with new ESPON TPGs key indicators datasets, and
for some of them, with the new nomenclatures they are related to.

Regarding the data integration workflow, three status need to be distinguished:

e Datasets coming from former ESPON Projects (ESPON 2006 Program, beginning of
the ESPON 2013 Program). They do not fit with the ESPON Metadata format.

e Datasets already integrated.

e Datasets to be integrated (in the tracking phase).

Recoding metadata

Aiming at being compliant with the INSPIRE directive, the ESPON Metadata has been
largely modified since the ESPON Database 1 Project. New fields have been added (policy
theme, core data, data type, GEMET keywords etc.). As a consequence, it was necessary
to update a significant number of datasets:

« Those coming from the ESPON 2006 Program (ESPON Project Indicators’);

« Those provided by the projects of the ESPON 2013 Program before the metadata
specifications were complete.

e Those with too little metadata information.

All in all, the adjustment of metadata has concerned 46 datasets (ESPON 2006 Program,
INTERCO, TERCO, ATTREG and ESPON Database Project phase 1).

The first step consisted in complying with the new ESPON metadata specifications.
Adjustments generally consisted in adding keywords, theme, NAT Type and a description
of the data type (figure 14).

The second step was the enhancement of ESPON Metadata. Most of the time, the level of
metadata was too poor to ensure a full understanding of the indicator for non-

17 http://www.espon.eu/main/Menu_ToolsandMaps/ESPON2006Tools/DatabasePublicFiles/projectindicators.html
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stakeholders (e.g. What is the regional earthquake potential?). Thus, it required intensive
researches in the ESPON reports to improve the quality of metadata, as described in the
figure 14 (the methodology field allows now to understand the methodology used to
obtain the final typology).

A B
19 | Identification
20 |code HAZC
21 name Bagional earthquake hazard poteniial
22 |units
23 |abstract Begional earthquake hazard potaniial
hazard polential clazsifield in 5 calegories:
1 (very low)= 0-4
24 2=4-14
3=14-24
4= 24-40
| 5 (very high)= =40
_ 25 |classification
26 | theme
=il keywords |
MName Abstract
false
- o
| Environment and anergy
8 |Meyword Vocabulary Keyword Value
9 | GEMET natural hazard.
10 | GEMET ﬁ%ﬁ
the mean value of theent ial
classification in five
Erid points inside the NUTS3
. boundaries were calculated. This
Figure 14 — Example of metadata method will lower e
enhancement (ESPON 2006 indicator) the effect of the peak values in the
11 area, This classification of the R
GHASP project
was wrned 1o five classes by the
ESPON Hazards project, The
hazard classification is based on
the average value of the peak
ground acceleration
Methodology Description (pga)acceleration of gravity ().
12| Formula
B URI
14 |Tamp-ural Extent start end
Tl 1398 1398
16 |Data Type Type Identifier anum
B Description
18|
19 | Orderad true
20 | Value label Value description
21 1|04
-22 | 2414
| 3 1424
24 | 42440

ESPON datasets delivered within the 2013 program required less work. Regarding the
syntax, usually, the datasets were compliant with the expected format. The work
consisted in checking the semantic of the metadata.

From now, the integration of datasets will follow the steps of the tracking process,
syntactic check, semantic check, outliers check, ESPON CU validation.

The below section “Pending Datasets” permits to see the priority affected to these
datasets.

Datasets integrated in December 2012

In December 2012, 35 datasets have been integrated into the ESPON Database. The
following Priority 1 and 3 ESPON TPGs have produced these datasets:

« ESPON KIT
+ ESPON Typology Compilation
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« EDORA

+ ReRisk

« DEMIFER

« TIPTAP

« ESPON Climate

+ ESPON Database

« ESPON M4D (Core indicators, urban data)

« Map Updates on demography, accessibility, telecom, creative workforce

Besides the Key indicators datasets, covering the whole ESPON area with a good
completeness of data, the data produced within Targeted Analysis are available in the
“Resources” part of the ESPON Database Portal'®. These datasets will be available in the
Case-study Search interface (work in progress).

The ESPON Background data (e.g. all the data provided by each ESPON Project) are
available in the “Resources” part of the ESPON Database Portal®®.

Datasets integrated in June 2013

In June 2013, 35 more datasets have been integrated into the ESPON Database. The
following ESPON Projects produced these new datasets:

« ATTREG

« INTERCO

+ M4D (cities)

+ ReRisk (time-series on temperature)

« TERCO

« KIT

For a complete overview of the June 2013 delivery, please consult the document entitled
“"ESPON 2013 Database, June 2013 delivery”.

Datasets uploaded in the tracking tool

Since December 2012, ESPON Projects have delivered their datasets with the ESPON
Tracking Tool?°. These datasets must pass the syntactic, the semantic and the outlier
checks before being integrated. The time taken by the tracking process is time-
consuming, but it considerably improves the quality of metadata.

A good example of the usefulness of this process implementation can be given by the
delivery of the ESPON ESatDOR project. This P1 Project was the first one to successfully
pass through the all steps of the tracking process. At first, ESatDOR has very early asked
a lot of questions concerning the data and metadata specifications to the M4D team.
Thanks to the exchanges of information (28 emails exchanged from the 16/10/2012 to
the 15/04/2013), the syntactic check was not a problem and the semantics of the
metadata were clearly defined. However, the outlier check has revealed some statistical
outliers. From the main findings of this report, the ESatDOR project mentioned that "As
indicated by ESPON DB Manager by email, we reject the outliers check because we found
some issues in the dataset that needed to be solved. Therefore, we start the process of
uploading again with the mentioned problems corrected”?!.

8 http://database.espon.eu/db2/resource?idCat=72

19 http://database.espon.eu/db2/resource?idCat=71 for ESPON priority 1 projects and
http://database.espon.eu/db2/resource?idCat=73 for ESPON priority 3 projects.

20 http://database.espon.eu/db2/tracking

2! The outlier check of the ESPON ESatDOR project is available in Annex 1.
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The ESatDOR dataset can be considered as an example of good practice in term of data
integration: “I think these experiences are good to improve both the tool and our

knowledge on metadata problems?2".

In June 2013, the tracking tool contains datasets coming from 4 ESPON Projects:

e SEGI (1 dataset): The outlier check has been uploaded on the tracking tool the
15t April 2013. We are waiting for the approval (or not) of the SeGI project to go
to the next step of the integration.

« SIESTA (2 datasets): The outlier check has been uploaded on the tracking tool
the 14" February 2013. We are waiting for the approval (or not) of the SIESTA
project to go to the next step of the integration.

« SEMIGRA (2 datasets): The semantics have been successfully passed. The
Outlier check has been upload the 30" April 2013. Consequently to the outlier
check, the SEMIGRA project has decided to resubmit its dataset;

« Map update on Natural Hazards (14 datasets): A heavy data delivery. The
semantics have been accepted and will be integrated soon in the ESPON Database
after validation of the ESPON Coordination Unit (the outlier check is not adapted
to typologies derived from raster data).

These datasets will not be integrated into the ESPON Database before having
passed all the steps of the tracking tool?3. Please note that the ESPON Coordination
Unit has the right to validate instead of ESPON Projects the semantic or the outlier
checks to speed up the process. But it is always better to let the ESPON Projects decide
themselves. Therefore, better the reactivity of ESPON Projects is, faster the integration of
their datasets will be.

Pending datasets

For December 2013, the M4D Project intends to make available in the Search Interface
the following datasets:

+ Key datasets produced within the ESPON 2006 Program?*.

« Data from the second, third, fourth and fifth EU Cohesion Reports (provided by
the ESPON Database Project). These datasets are a bit complicated to integrate
in the database since it combines data in various NUTS versions.

At the moment, all these datasets have been recoded accordingly to the latest version of
the ESPON Metadata specifications.

To sum up, the remaining tasks regarding the database content are:

« Review and refactoring of the policy codes in the input Key Indicators datasets.

+ Integration of new nomenclatures (sNUTS, LUZ).

+ Integration of new datasets (ESPON 2006 Program and datasets based on above
nomenclatures).

22 Alberto Lorenzo Alonso, ESatDOR Project, ETC-SIA, University of Malaga, 15 April 2013.

23 At least the syntactic and semantic checks, the outlier check when adapted.
24http://www.espon.eu/main/Menu_ToolsandMaps/ESPON2006Tools/DatabasePublicFiles/projectindicatorsterms
.html
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Working Package B - Thematic

2.1 Regions (WP B1)

2.1.1 Time-series

Strategy for harmonising time-series

One of the outputs from the ESPON M4D programme is an in depth analysis of the
possible solutions for the update and harmonisation of times series data and for the
eventual upload of the harmonised time series into the ESPON Database. Such times
series are often incomplete or heterogeneous® at lower NUTS levels for a variety of
reasons. The M4D team has considered different approaches to the imputation of the
missing data in these time series. We make the distinction between unit non-response
(no data available for a given NUTSx region) and item non-response (some but not all
data are available for a NUTSx region).

The work is challenging for a series of reasons. First we should consider the nature of
time series data in the context of the statistical theory which deals with the analysis of
time series. A time series is "a collection of observations made sequentially in time26".
In most cases there is a fixed time interval between the observations (1 hour, 1 day, 1
week, 1 month, 1 year...) but in rarer cases the observations may occur with differing
time intervals, for example aviation accidents or railway accidents.

Activities surrounding time series concern the description of the main properties of
series, the identification of unusual values in the series, attempts to explain the linkage
between the series in question and other series (sea level and temperature), and
prediction. We sometimes refer to predictions in the future as forecasting, and those
backwards from the beginning of the series as backforecasting. Equally the terms
extrapolation and retropolation can be used as synonyms for forecast and
backforecasting. Interpolation is the filling in of values between known events for which
there is data.

The description of a time series can include the decomposition of the series into its
components sources of variation: trend, seasonal fluctuation, other cyclical variation, and
residuals. The residuals themselves may not be random, but may require further
modelling to detect any patterns - conventional models for this include moving average
and autoregressive models. The challenge is that a time series in the sense that
Chatfield and other authors have in mind is unlikely to be shorter than 50 elements;
many 'classic' series have hundreds of observations.

This raises a problem for the description of the data series used in ESPON, since annual
series (such as mid year population estimates) may have a few as 20 elements, some
have fewer. Because of the shortness of the series, the data have more in common with
longitudinal studies, and there are methods used in such studies for imputing data.
There is another consideration to the ESPON time series and that arises because the
'time series' data have a strong and well-defined cross-sectional component?” which
remains, generally, constant during the time periods.

25 1n the case of time series, it is important to distinguish between completeness (all the table is filled with
values) and homogeneity (all the following values are defining consistent time series, without discontinuities
and unexplained time outliers).

26 Chatfield ¢, 1989, The Analysis of Time Series, 4" edn, London:Chapman & Hall

%7 The cross-sectional component means that the time series stored by ESPON are short but not independent
from each other. For example, the evolution of young population is not independent from the evolution of adult
or old population. Or the evolution of a regional unit is related to the evolution of the state where this unit is
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A starting point which helps to formalise an approach is to make some assumptions
about the organisation of the data. We make the initial assumption that the data take
the form of counts - for example, population, employees available for work, employees
in employment. We can envisage a number of scenarios concerning the structure of the
data, and this allows us to suggest appropriate strategies.

[1] In the simplest case data is only available as annual observations at NUTSO level, for
all or part of a time period between 1991 and 2011. We may have only one series, or we
may have several series which are only available at NUTS0. No data is available for
NUTS1, NUTS2 or NUTS3.

[2] The second scenario would involve a series at NUTS0 and counts available for NUTS1
and NUTS2 regions below the NUTSO country for a single time period - this would usually
correspond to the taking of a national population census.

[3] A third scenario would involve the presence of a series at NUTSO for some or all of
the time period together with cross-sectional counts available for two or more census
periods, at NUTS1 and NUTS2.

[4] A fourth scenario would build on the third by including intercensal population counts
for the NUTS1 and NUTS2 zones, but not for all time periods.

As an example, a type [4] test dataset for Bulgaria is used which has NUTSO employment
counts for 2000 through to 2010, with NUTS1 and NUTS2 counts for 2003 through to
2010. The task then is to complete the national series back 1 year to 1999, and then
estimate the NUTS1/NUTS2 counts for the period 1999 to 2002 inclusive. A
diagrammatic view of the data is show in the table below. The elements NA are those for
which it is desired to estimate values. One of the outputs from the ESPON M4D
programme is an in depth analysis of the possible solutions for the update and
harmonisation of times series data and for the eventual upload of the harmonised time
series into the ESPON Database. Such times series are often incomplete or
heterogeneous?® at lower NUTS levels for a variety of reasons. The M4D team has
considered different approaches to the imputation of the missing data in these time
series. We make the distinction between unit non-response (no data available for a
given NUTSx region) and item non-response (some but not all data are available for a
NUTSx region).

The work is challenging for a series of reasons. First we should consider the nature of
time series data in the context of the statistical theory which deals with the analysis of
time series. A time series is "a collection of observations made sequentially in time29".
In most cases there is a fixed time interval between the observations (1 hour, 1 day, 1
week, 1 month, 1 year...) but in rarer cases the observations may occur with differing
time intervals, for example aviation accidents or railway accidents.

Activities surrounding time series concern the description of the main properties of
series, the identification of unusual values in the series, attempts to explain the linkage
between the series in question and other series (sea level and temperature), and
prediction. We sometimes refer to predictions in the future as forecasting, and those
backwards from the beginning of the series as backforecasting. Equally the terms
extrapolation and retropolation can be used as synonyms for forecast and
backforecasting. Interpolation is the filling in of values between known events for which
there is data.

located or to the neighbouring units... It is therefore possible to balance the problem of short time series by
introduction of other methods of estimation.

28 In the case of time series, it is important to distinguish between completeness (all the table is filled with
values) and homogeneity (all the following values are defining consistent time series, without discontinuities
and unexplained time outliers).

2% Chatfield ¢, 1989, The Analysis of Time Series, 4™ edn, London:Chapman & Hall
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The description of a time series can include the decomposition of the series into its
components sources of variation: trend, seasonal fluctuation, other cyclical variation, and
residuals. The residuals themselves may not be random, but may require further
modelling to detect any patterns - conventional models for this include moving average
and autoregressive models. The challenge is that a time series in the sense that
Chatfield and other authors have in mind is unlikely to be shorter than 50 elements;
many 'classic' series have hundreds of observations.

This raises a problem for the description of the data series used in ESPON, since annual
series (such as mid year population estimates) may have a few as 20 elements, some
have fewer. Because of the shortness of the series, the data have more in common with
longitudinal studies, and there are methods used in such studies for imputing data.
There is another consideration to the ESPON time series and that arises because the
'time series' data have a strong and well-defined cross-sectional component®*® which
remains, generally, constant during the time periods.

A starting point which helps to formalise an approach is to make some assumptions
about the organisation of the data. We make the initial assumption that the data take
the form of counts - for example, population, employees available for work, employees
in employment. We can envisage a number of scenarios concerning the structure of the
data, and this allows us to suggest appropriate strategies.

[1] In the simplest case data is only available as annual observations at NUTSO level, for
all or part of a time period between 1991 and 2011. We may have only one series, or we
may have several series which are only available at NUTS0. No data is available for
NUTS1, NUTS2 or NUTS3.

[2] The second scenario would involve a series at NUTSO and counts available for NUTS1
and NUTS2 regions below the NUTSO country for a single time period - this would usually
correspond to the taking of a national population census.

[3] A third scenario would involve the presence of a series at NUTSO for some or all of
the time period together with cross-sectional counts available for two or more census
periods, at NUTS1 and NUTS2.

[4] A fourth scenario would build on the third by including intercensal population counts
for the NUTS1 and NUTS2 zones, but not for all time periods.

As an example, a type [4] test dataset for Bulgaria is used which has NUTSO employment
counts for 2000 through to 2010, with NUTS1 and NUTS2 counts for 2003 through to
2010. The task then is to complete the national series back 1 year to 1999, and then
estimate the NUTS1/NUTS2 counts for the period 1999 to 2002 inclusive. A
diagrammatic view of the data is show in the table below. The elements NA are those for
which it is desired to estimate values.

code name level emp1999 emp2000 emp2001 emp2002 emp2003 emp2004 em  p2005 emp2006 emp2007 emp2008 emp2009 emp2010
BG Bulgaria NUTSO NA 2794.7 2702.8 2741 2834.7 2922.6 2981.9 3 110.0 3252.6 3360.7 3253.6 3052.8

BG3 Severna i iztochna Bulgaria NUTS1 NA  NA NA NA 1412.0 14456 1476.3 1529.5 1581.7 1632.2 1 571.9 1465.9
BG31 Severozapaden NUTS2 NA  NA NA NA 315.7 3183 314.6 327.7 3454 359.3 341.3 313.7
BG32 Severen tsentralen NUTS2 NA  NA NA NA 335.1 3449 344.4 352.0 368.3 374.4 365.6 336.0
BG33 Severoiztochen NUTS2 NA  NA NA NA 350.5 361.3 389.3 405.0 413.4 429.1 409.5 387.5
BG34 Yugoiztochen NUTS2 NA  NA NA NA 410.6 421.1 428.0 444.8 454.6 469.4 455.6 428.7
BG4 Yugozapadna i yuzhna tsentralna Bulgaria NUTS1 NA  NA NA NA 1422.8 1477.0 1505.6 1580.5 1670.9 17285 1 681.7 1586.9
G4l Yugozapaden NUTS2 NA  NA NA NA 855.4 894.5 920.7 974.1 1025.3 1060.2 1 042.4 991.3
BG42 Yuzhen tsentralen NUTS2 NA  NA NA NA 567.3 5825 584.9 606.4 6456 668.3 639.2 595.7

Figure 15 - Concrete situation of time-series estimation

Of the several expedient strategies for dealing with data of this sort, one is to do nothing
and just propose to limit the work to available data. Doing nothing and excuding all
estimations is a relevant strategy for a database which would be mainly used

30 The cross-sectional component means that the time series stored by ESPON are short but not independent
from each other. For example, the evolution of young population is not independent from the evolution of adult
or old population. Or the evolution of a regional unit is related to the evolution of the state where this unit is
located or to the neighbouring units... It is therefore possible to balance the problem of short time series by
introduction of other methods of estimation.
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for normative and legal purpose (e.g. allocation of funds to regions with more than
x% of unemployment; definition of cities by a threshold of y inhabitants; emission of CO2
lower to an objective decided by an international organisation). A second strategy is to
try to estimate missing value and to fill the gap in the data. Filling gaps is a relevant
strategy for a database oriented to the definition of long terme political
strategies, understanding of territorial impact of political decisions, etc. The
opposition between the two strategy is not an opposition between scientific/political
approach but rather between normative/strategic use of data in a political context.

In the example of Bulgaria, it is possible to apply the second strategy (if relevant) and
examine the relationships between the employment counts and the lower NUTS levels
and their parent zones. There are also hierarchical constraints in that at any one time
period, the count for BG4 should equal the sum of BG41 and BG42, and the proportional
split between BG41 and BG42 should sum to 1. The proportions can be carried
backwards according to a number of possibilities - last observation carried forward
(LOCF) is one and fractional weighted imputation would be another. LOCF makes an
assumption about the stationarity of the series which may or may not be reasonable. A
fractional weighted approach would apply a prespecified set of weights to the previous m
observation (2 ~ m ~ 4); more of the supplied data is used with this approach.

Other strategies include hotdeck®!, k-nearest neighbour, and iterative model-based
imputation®2. Such strategies have been suggested for handling both unit and item non-
response in longitudinal surveys®. In our example, there is insufficient data for apply
these approaches. Note that LOCF is one version of hotdeck.

In implementing an expedient strategy, the same code can be used for both LOCF and
FWI: the weights are (1, 0, 0, 0) for the former, and (0.5, 0.3, 0.15, 0.05) for the latter.
The differences between the backforecasts are shown in the diagrams below. The FWI
approach is less conservative in its assumptions, although if the backforecast is long
enough, the proportions will settle down to constant values.

Backforecast: LOCF method Backforecast: autoregression method
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Figure 16 — LOCF and autoregression methods for backforecasting

31 Ford BL, 1983, An overview of hot-deck procedures, in: Incomplete data in sample surveys, Madow WG,
Olkin I, Rubin DB, (Eds.) , Academic Press, New York, pp.185-207.

32 Templ M, Kowarik A and Filzmoser P, 2011, Iterative stepwise regression imputation using standard and
robust methods, Journal of Computational Statistics and Data Analysis, 55, 2793-2806

33 Tang L, song J, Belin TR, and Uniitzer J, 2005, A comparison of imputation methods in a longitudinal
randomized clinical trial, Statistics in Medicine, 24, 2111-2128
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The LOCF approach is effectively a constant model, and this is shown in the flat sections
of the line where the data has been imputed. The FWI approach might be more plausible
- national population growth is assumed for the transition between the first and second
time periods, and the proportional splits are similarly dynamic.

There are two challenges for the handling of time series data, given its characteristics in
the ESPON context. The first is to be able to recognise the various patterns of unit non-
response and item non-response and choose the appropriate strategies for handling
these situations. A second challenge, perhaps greater, is to provide confidence intervals
for these forecasts.

2.1.2 Functional indicators

As described in the First Interim Report (e.g. principles of the core database strategy), it
is not necessary to gather too much indicators to create an innovative database : but it is
important to select very carefully the more crucial one and to put a maximum of
workforce on their elaboration and check.

With a limited number of consistent core indicators, e.g. count data, available in time-
series, which have been carefully statistically checked (cf part 2.1.1) and using methods
derived from spatial analysis (smoothing, discontinuities measures, multiscalar analysis),
it is potentially possible to create an infinity of indicators derived from these basic data.
As proposed by the ESPON HyperAtlas, based on multiscalar analysis, these methods are
particularly adapted for proposing innovative views of the ESPON Space which may help
the process of policy making>*.

These methods are also especially adapted to the EU policy context. A concrete example
of the interest of the core database strategy can be given by the production of functional
indicators (figures 17-18). With a single dataset (time-series of population) and having a
travel-time matrix, it is possible to propose a high number of useful indicators for
stakeholder and practitionners:

« What is the potential of population accessible in a given time-distance around my
city/ my region ?

+ What time-distance is necessary to reach a given amount of population if one
decide to implement a production or service in this particular place ?

It is obvious that it is possible to extend functional indicators to other M4D Core
indicators (GDP, employment etc.). We can therefore arrive to answers more
sophisticated problems, at the top of the political agenda:

« What are the area of ESPON territory where opening of borders could create
complementarities on labour market?

« What are the part of the European Territory where positive and negative spillover
are observed in terms of economic growth at local scale ?

34 ysebaert R., Lambert N., Grasland C., Le Rubrus B., Villanova-Oliver M., Gensel J., Plumejeaud C., 2012,
HyperAtlas, un outil au service du débat politique, application a la politique de Cohésion de I'Union Europénne
in : Fonder les sciences du territoire, Bekouche et al., Karthala, 293 p. (an English version will be soon
available).
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Figure 17 - Population reached in 4 hours by car
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Figure 18 - Time needed to reach 10 million inhabitants

There are nevertheless three important conditions to generate these functional indicators
(figure 19):

« Development of time-series for count data. Ideally, this time-series must be
at a low geographical level (NUTS3) and must be regularly updated. Then, the
work of time-series harmonisation is a huge work with a lot of methodological
constraints. As a consequence, the selection, the collection and the
harmonisation of time-series data is a huge work which must be considered as a
project itself.

+ Acquisition and update of functional distance matrix between NUTS3. The
calculation of functional indicators cannot be delivered without having access to
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the time-distance by road (but also rail, air, ...) between each NUTS3. In the
attempt done within the M4D Project, this has been made possible thanks to a
contract signed out of ESPON between UMS RIATE and RRG®®. In other terms, it
means that the ESPON Community cannot explore the high potential provided by
functional indicators without contracting with distance matrix providers. On top of
that, it is important to remind that the distance matrix used in M4D is based on
the 2006 transport network. To create time-series of functional indicators, it is
better to update the distance matrix for present time and more generally to
obtain time series of the functional distance between NUTS3 at regular time
interval (1995, 2000, 2005, 2010,...).

- Implementation of an interface for computation and request of these
indicators. These outputs can be computed through ad hoc computer programs
written in R language by researcher of RIATE. But a computer interface could be
certainly a more appropriate solution to manage heterogeneous information and
to share this knowledge to non-specialists in computer programming.

Daily interaction - 1 hour Daily interaction - 2 hours Daily interaction - 4 hours

(1 [— _—

Probability of interaction with the region of Mittleburganiand
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3. Program written
in R language

1990 <UUU AL 4. Personal computer
2. Time series of count data at NUTS3

Figure 19 - Inputs needed to create functional indicators

Philosophical questions... Inside or outside the database?

The question of the integration of derivates from core indicators is a more generic
question, not solved within the M4D project, but important to stress for the sustainability
of the content of the ESPON Database in the future..

At the moment, each ESPON Project has to deliver its most representative indicators, the
so-called “key indicators”. But no general strategy regarding the content of the ESPON
Database is assumed: to give a concrete example it is possible to find the total
population 1990-2011 at each NUTS level (M4D core indicators), but it is only possible to
query the population growth 1995-2005 (Map Update on demography). Based on M4D

35> RRG GIS database, December 2010, Trans-European Transport Networks, NUTS3 Travel Time Matrices,
ESPON Space, Cars & Lorries.
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indicators, population growth 1991-1996, 2002-2008 can be computed also. This
example is trivial, but it underlines the fact that it is possible to produce infinity of
indicators derived from these core data. The situation is the same for functional
indicators: do we have to store the potential population reached in 1 hour, 2 hours, 4
hours etc. in 1998, 1999 etc.?

The M4D project considers that ideally the ESPON Database should store a minimum of
strategic information strongly verified and checked. Then and on the basis of this
information available at different NUTS levels and for different time-periods, it should
propose application using this core information to display indicators relevant for the
policy debate. To be sure, we can imagine that we have decided to store in the ESPON
database the amount of population in 1, 2, 3, 4 hours around each place. But a
policymaker can consider that a threshold of 45 minutes or 1h30 is more adapted to its
needs. Therefore, storing all thresholds does not make sense and it is more relevant to
offer a specific interface making possible to compute in real time the indicator
“population located at a distance lower than X... minutes by road” where X is interactively
chosen by the final user.

2.2 Cities (WP B2)

2.2.1 Database integration: contribution to the Dictionary of
spatial nomenclatures (M4D)

The M4D Dictionary of spatial nomenclatures is a new manual that is downloadable from
ESPON DB portal and that explains the contents of the data bases integrated in that
portal. The chapter 2 of this manual, which deals with cities, gives the main keys to help
the ESPON users choosing the most appropriate urban DB, regarding their scientific
targets. The first part provides a synthetic overview of the four urban databases selected,
highlighting their complementarity in terms of urban definition, city size level, indicators
or time monitoring (figure 20). In the second part, short presentations of each of these
databases are exposed through a common analysis grid that helps comparisons between
them and allows a comprehensible guidance for users.

Producer, Date of Urban core  Source of Number of Indicators el Updates,
Name date of reference Criteria {for functional ~ elementary units and (details in T Time
creation data definition) units city min. size Tabie 2) meonitoring
EEA .. Mosphological LAEA Pop, susf, density + 29 countries  Delineations update,
JHETmALIT Favo  200lforstateties ((rppy e JRC-L 4300 named  age structure, dwellings g7 + (2006)
phological data and geome- Grid i _ ; . .
november . data and 100 >10000inh.  £omUMZLAUZ  [ig oo 6o time monitoring
Zones wMZ) 2011 ﬂﬂm”) ( m) dictionary Croatia betoreen versions
. isth - 29 conntries
Morphologi- SEIL o i Morphological -
cal Urban e 2006 fda 2 (Papulation Adrmmfﬁattve B ) Population UE27 + Unknown
Areas (MUAs) 2010-2011 hiord,h density) unit > 20 000 inh. Norway,
cs Switzerland
Function 2001 and 2006 for Pop, surf density 29 couatries
IGEAT tatistics data Functional Administrative 1530
Urban Areas s am, MUAs UE27 + Unknown
(FUAs) 2010-2011 2006 for geome-  (Commuters) unit >20000inh. DB “‘file‘:g’fmm% Norway,
trics data B Switzerland
2006 for popula- . < - T
Commuting Srmemd] er ) City from _ Pl et 31 countries ;mble
Eurostat / Functional Administrative 695 UE27 + © posst
Zone (LUZ OCDE ters data, Urban-Rural ) _ ) for 14 themes . comparison
harmonised) N 2010+ for geome- (Commuters) typology nmt > 50000 inh. Work in progress Noruray, S‘“‘z_ with previous
(beta version) frics data Iceland, Croatia LUZ delineations

Géographie-Cités team, May 2013

Figure 20 - Which urban DB for which scientific target?
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2.2.2 Populating ESPON urban database with local data

The delivery “Populating urban databases with local data”, joined with the SIR, presents
the detailed generic methodology for enriching an urban database (here, the Urban
Morphological Zones) with local data (here, SIRE database 2008 from Eurostat). Three
different steps are presented:
A) Join between the correspondence table and SIRE data

The join is based on LAU2 ID (from the correspondence table and from SIRE). Most of
the unmatched cases are reduced by working on the ID codes or by taking into account
the names of LAU2. Finally, only one hundred out of 23 000 LAU2 don’t find a
correspondence. An indicator of unmatched LAU2 has been created (number of
unmatched LAU2 by UMZ).

B) Allocation and aggregation of SIRE data in each UMZ

The intensity of the link between one LAU2 and one UMZ is based on the population
contribution (the area contribution has been tested but gives too much incoherent
results, possibly because of the heterogeneity of the LAU2 area sizes in Europe). Three
different cases are considered for aggregating the LAU2 contributions at the scale of one
UMZ. a) There is only one UMZ inside the LAU2. Then, there is no need for aggregation.
b) There are different UMZ inside one LAU2. Then, the populations of all these UMZ are
added and this new total population is used for calculating the allocation/aggregation. c)
The other UMZ. Then, the allocation is done on the basis of each LAU2 population
contribution to the UMZ and all these contributions are aggregated.

C) Verification of the results

The verification is based on the population indicator, given first by the SIRE database and
secondly by the population density grid (JRC). The population of each UMZ has been
calculated using the populating method previously described and compared to the
population given by JRC. A tolerance threshold of 10% has been chosen for qualifying the
results. The results are good: only 95 UMZ (out of a total of 4304 UMZ) present
deviations exceeding 10%. These results are expected for 45 UMZ that are concerned by
missing LAU2. For the 50 remaining UMZ, most of the deviations are very concentrated
near 10%, with exceptions mainly due to some inconsistency in the density grid (in
Latvia, for unknown reason, and at the frontier with Switzerland where there is no data
in the density grid). An indicator of validity has been created for these 95 UMZ.

This generic methodology has been tested on several indicators from SIRE database
(education level, demographic data, housing...). The results depend on the quality of
SIRE data. Some indicators are characterized by incompleteness or inconsistency (for
instance, commuter data, education level, share of collective dwellings, see the detailed
problems in the delivery). However, when the indicator sounds consistent, like the
population by age classes, the results enlighten the interest of populating urban data
bases by using local data. The results are markedly different from those generally
mapped with nuts 3 levels (Figure 21, demographic ageing).

First, the information is much more precise, as the demographic indicator is not
aggregated at Nuts3 level but in UMZ, most of them being very small and similar in size
to one LAU2. Of course the map enlightens the national oppositions between countries
with low demographic ageing indicator (and high fertility rates, like France, Ireland...) and
countries with high one (Nordic countries, north western and central and eastern
countries, Mediterranean countries). But this fine scale also allows enlightening
interesting intra-regional contrasts, as the one between coastal regions (“rivieras”) and
interior ones (south Spain, South England, South France).

Furthermore, it makes much more obvious intra-national contrasts, as the one between
Scotland and the rest of England, or between the north and the south of Denmark, of
Italy and of Spain. Secondly, information concerning the urban hierarchy is not appearing
on NUTS 3 maps whereas it is very striking here. The UMZ database covers the whole
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urban hierarchy (4300 cities larger than 10 000 inhabitants), which allows observing an
opposition between small and large cities (especially capitals). The largest cities tend to
be characterized by low demographic ageing indicator, probably because they are
attractive for young adults, whereas the small cities of the rural counties or of the
rivieras are characterized by more aged population, in particular retirees.

This generic method could be used for enriching urban databases (UMZ or other) with
other SIRE indicators as soon as consistent local data will be available at European scale.
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Figure 21 - Demographic ageing in European cities (UMZ) in 2008
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2.2.3 Expertise on FUA construction methods

The definition of theoretical isochrones around city centres has been completed and
refined through two important steps:

- a simultaneous work on 2 prototypes, Paris (Géographie-cités) and Barcelona
(expert on transportation data, MCRIT), has provided the basis for a generic
methodology. The MCRIT report on Barcelona is joined here as a delivery.

- an implementation to 9 other cities (Amsterdam, Firenze, Helsinki, Ljubljana,
Madrid, Napoli, Praha, Stockholm, Wien) has been conducted in the context of
Master theses and workshops and has contributed to improve this methodology.

A) Validation of ERM database consistency for this study

Following up on the work about transport data base comparisons (see December 2011
delivery), systematic comparisons between ERM road network and other national sources
have proved the ERM database to be consistent for a study at this metropolitan scale. It
also helped selecting the road levels that are useful for modelling isochrons. More
specifically, this expertise helped to identify and record some missing data (Croatia) or
some heterogeneity in data structure (the road hierarchy is not the same in Spain, for
instance).

B) Methodology for modelling theoretical isochrones
Different choices have been made in the latest months in order to model theoretical
isochrones around city centres:

- City centre identification: different methods have been compared and tested on
a set of about 10 cities. Some of them could be automated (UMZ centroid,
population density peak), but the most reliable one still remains the expert-based
identification of a historical centre.

- Shortest time travel paths computation: the combined use of a road graph
network and of a raster diffusion method has proved to be the most suitable
method among others.

- Speed parameters estimation: free-flow speeds have been defined according to
national legislations and to the road hierarchy.

Two main methods for estimating peak-hour speeds have been assessed and
compared. The simplest one considers congestion as a discrete function of the distance
to the centre and consists in implementing a peak-hour index inside the agglomeration
(UMZ): this index has been first estimated by considering 50% free-flow speeds (see
MCRIT delivery about Barcelona) and then refined by using congestion index defined by
experts for each of the main European cities®®.

A second method currently tested for Paris, Helsinki and Stockholm (master theses)
considers congestion as a continuous function of the distance to the centre. It relies on
the construction of a congestion gradient that is based on the measure of different travel
times for routes converging towards the city centre (figure 22), thanks to route
calculation websites. It could help to identify either thresholds in the variation of
congestion or constant parameter to implement more realistic congestion indices.

36 TomTom Europen Congestion Index, 2013 : http://www.tomtom.com/lib/doc/congestionindex/2013-0129-
TomTom%20Congestion-Index-2012Q3europe-mi.pdf
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Figure 22 - Congestion gradient, from description to model
Source: Mathian, Pavard 2013

C) Isochron-based delineation as compared to other urban
delineations

The comparison between the resulting isochron-based delineation and other urban
delineations helped to better assess the results associated to that model.

A first assessment lies on the comparison of 1 hour isochrones resulting from the peak-
hour model (with the simplest estimation of congestion) and a set of observed time
travels in real peak-hour conditions, provided by route calculation websites. In the Paris
case, the observed time travel is under-estimated of about 60% by our model for a set of
20 destinations distant from 40-50 km to the centre. This deviation led us to refine the
estimation of congestion (see previous point B).

A comparison between isochrones results for Paris and Barcelona on one hand, and urban
statistical delineations (UMZ, FUA_IGEAT) on the other hand, helped us to reconsider the
estimation of maximal time budget for a centre-periphery travel, from 1 hour to 1h15 or
1h30 (Figure 23).
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An important work has been initiated for 9 cities in order to compare isochron-based
delineations with commuter-based delineations. Many difficulties were due to SIRE
inconsistencies in commuters data (see June 2012 Deliveries) and to missing data in
LAU2-SIRE dictionary. This work is still in progress.

Free flow speed Peak hour speed (Same criterias than
barcelona’s modelisation by the MCRIT)
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Figure 23 - Modeling theoretical isochron in Paris: from free flow speed to elementary
estimation of congestion

2.2.4 Time series on urban data

The delivery “Time-series on urban data”, joined with the SIR, presents the different
choices that are available when building an urban database for integrating time but also
the sources of variability that are internal to the building process. We first recall how it is
complex to conceptualize an urban object that evolves through time:

- a city is the result of a dynamic process of concentration, which leads to a sprawl
from the centre to the periphery, so that its geometrical delineation is changing
over time.

- the city definition evolves over time, based first on morphological considerations
(continuity of the built-up area), then based on employment polarization
(commuters).

- acity is an aggregation of elementary entities for which statistics exist, and which
evolve through time

We present in a second part an illustration of the different choices that precede the
building of a time integrated urban database. These choices may be categorized (Figure
24) according to the reference selection for time harmonization. They have some
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repercussions on the way the database may evolve in the future. For instance, in case b)
and c), the whole database will be re-evaluated at each new update. Instead of d) or e),
where trajectories integrate the different phases of evolution and may integrate directly
new updates.

Type of time integration Illustration

(a ) SO urces d I‘ive n: t h e Snapshots (no time integration). B rban object
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image of urban pattern, £ Vi <  — A S

without constructing urban
objects that may be
followed over time

. ——  Final urban delineation
Same definition, same delineation (final), same content

(b) Final delineation
driven: the composition : -
does not evolve over time

Same definition, final reference delineation, evolving content (minimal threshold).

(c) Final delineation ‘@ éii:é
driven: Semantic of the

building blocks
differentiates the -
CO m p OS | t| O n ; Same definition, evolving delineation, evolving content.
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according to the semantic T

of the building blocks and =
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named urban entity. The

semantic relation doesn't ‘ ’ {:} i:}
evolve.

Urban delineation
Municipality
Agglomeration
Functional area

Evolving definition, evolving delineation, evolving content.

>

(e) City entity driven:
delineation is built on
aggregation of building
blocks and centred on a
defined and named urban
entity, but semantic
relation evolves over time.
Figure 24 - Types of time integrations according to the definitions of urban objects

In the third part, we present the different sources of variability internal to the building
process of the urban database, after phase of choosing the definition of the city. When
building an urban database in a diachronic perspective, given the same model, time will
affect the sources and the parameters. An illustration is given for the UMZ of Wien, in
2000 and 2006: a very local change in the sources (change of interpretation of one or
two pixels in the south of the city) makes a global change in the city delineation (large
reduction in the size of the city).
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In conclusion, we recall the gap between the thematic questions raised by users, related
to urban dynamics, and the answer possibilities given by the structures and contents of
the urban databases. If we take, for instance, some frequently asked questions, such as
“Is the urban sprawl intensifying in the two last decades or no?” or “can we estimate the
rate of evolution of urban shrinking in Europe”, or more simply “Is the urbanization level
still in an exponential growth or in stagnation in the three or four last decades”, we have
to note that the answers are not simple. They will not only depend on the availability of
the data (population of building blocks at different dates, urban delineations covering the
whole countries in a harmonized way) but also on the choice in urban definition
(regarding time integration), and on the variability internal to the building process of the
database.

2.3 Grid and OLAP Cube (WPA3&B3)

2.3.1 Thematic part
OLAP Cube integration improvements

The process of building OLAP Cubes requires the use of heterogeneous tools and trained
technicians in GIS technology and Databases. In most cases, it is a time-consuming task
with an important implication of technical work. In order to improve this process, we
have performed some tests by implementing part of the process in Geokettle37, an Open
Source Geospatial Business Intelligence ETL tool dedicated to the integration of different
spatial data sources for building and updating geospatial data warehouses.

By means of user-defined transformations and jobs, Geokettle allows you to extract data
from different platforms, transform the data and load it into different target formats. For
sample, the proportional and weighted calculation, as it is shown in the next schema, can
be implemented in a unique platform by creating a Geokettle transformation.

Cell value = Wc X ( Vi * Sharei )

Vi = Value of unit i
Sharei = Share of unit i within the cell
Wc = weight assigned to cell ¢

In the example: W, * (V; * 0.85 + V, * 0.15)

Grid_Muts_Id

L1
Active_Muts_|d ORDER_2 In:n
x5 =

E Igl O

=

URDERT o JOIN_NUTS CALCULATE ORDER_3 GROUP_EY GRID_Active  ORDER4

&=

Sf—d—a

JOIN_GRID  CALCULATE_2  GRID_Active_FINAL

GRID_DENSITY_POP  ORDER_S

INFUT:

- Grid_Muts_|d: Tkm European Reference Grid with Muts id data

- Active_Muts_ld: Active People by Muts

1- Join data by means of Nute information

2- Calculate Valug” Area

3 Calculate the new Value = W1"AREA + V2"AREA

4- Join data with Density Grid Population

& Calculate Proportional alue

OUTPUT:

- GRID_Active_Final Table at Tkm European Feference Giid with Active Data weighted by Geostat Population Density Grid

Figure 25 - Sample of transformation in Geokettle

As conclusion from the tests carried out, we can say that Geokettle has proven to be a
useful tool to implement heterogeneous processes using a unique platform. It makes

37 http://www.spatialytics.org/projects/geokettle/
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easier to control all the processes and allows you to have the final results directly in
Microsoft SQL without much technical work. Once the transformation or job is created it
can be easily launched by any technician.

On the contrary, the heterogeneity of ESPON data and the addition of new indicators
make quite difficult the creation of fixed transformations or jobs, and they have to be
personalized before launching them. In addition, spatial tasks as spatial intersection have
shown some limitations due to the great extension of data. In these cases, it is better to
work directly with specific GIS software.

Advanced options as clustering or portioning has not been fully tested from the moment.
New tests are required to finally set the most suitable platform to ease the creation of
ESPON OLAP Cubes in terms of time-consuming and technician work.

New Updated Cube: ESPON OLAP Cube 6.0

A new updated Espon OLAP Cube has been delivered in June 2013 focused on urban
geographical dimensions and the newest population statistics. The content of the ESPON
OLAP Cube v. 6.0 is:

Measures:

Area in hectares

GDP 2000 Million Euros

GDP 2003 Million Euros

GDP 2006 Million Euros

GDP 2009 Million Euros

Population 2000 thousand inhabitants
Population 2003 thousand inhabitants
Population 2006 thousand inhabitants
Population 2009 thousand inhabitants

Spatial dimensions or LARUs (Land Analytical and Reporting Units):
CLCO0O0 Hierarchical

CLCO06 Hierarchical

CLC90 Hierarchical

Land Cover Flows 1990-2000
Land Cover Flows 2000-2006
Land Cover Flows 2000-2006
Nuts 1999 code

Nuts 1999 name

Nuts 2003 code

Nuts 2003 name

Nuts 2006 code

Nuts 2006 name

Nuts 2010 code

Nuts 2010 name

Functional Urban Areas (FUA)
Morphological Urban Areas (MUA )
Urban Morphological Zones (UMZ)
Large Urban Zones (LUZ)

Beside the ESPON OLAP Cube, the statistics of CLC2006 classes by NUTS 2010
breakdowns have been computed and included in the ESPON Database.

2.3.2 Technical part / Webtool

41



ESPON M4D - Second Interim Report — 30" June 2013

User friendly visualisation olap tool improvements

The web-based OLAP cube viewer has been steadily improved during this period, focused
on improving the user experience, adding new possibilities and offering updated
statistics.

The tool has been updated and connected to the last available offline ESPON cube (v.
5.0), which included population series from 1990 till 2011, all existing NUTS breakdowns
(1999, 2003, 2006 and 2010) and Large Urban Zones. At the same time, an effort has
been done to simplify the presentation of this cube on the web tool, which envisaged as a
intuitive and simple access for the cubes. For this reasons, some OLAP dimensions have
been hidden (Massifs, Biogeographical Regions, Sea Basins, etc) and could be offered as
separate, thematic online cubes when appropriate.

As new measures (population) have been added to the cube, new requirements for the
tool have emerged, such as the possibility to show different measures (e.g. the
population for different years) on a single query, which was not necessary when the only
measure was the area (hectares). The tool has been modified to satisfy this requirement,
as illustrated on the snapshot. This feature enables the comparison of the population for
different years using a specific reference NUTS version (which was potentially not
available on the displayed population reference dates).

. D Crangs map style -
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Figure 26 - Population in Hungary at NUTS level 1 for years 2000-2011 computed using
NUTS version 2010

Some restrictions and checks have been applied to the Query Builder, in order to guide
the user to useful results. For example, the No Data values are silently removed from the
query as they can't be represented on the map. Similarly, a warning message is shown
when too much members (rows and columns) are included in the query, as this kind of
queries produces unreadable maps and slows down the application. In any case, the user
will be able to decide whether the query should be performed anyway or not. A generic
framework has been programmed in order to easily create new restrictions or warnings
when required, enabling each produced cube to have customized limits.
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The rendering of the map has also been improved, especially for small polygons such as
islands, producing clearer maps which are easier to understand. The context countries
are also included in this new version, which also increases the readability of the map.

P
.o .
o S R

)

Figure 27 - Map rendering on 2012 version (left), map rendering on 2013 version (right)

The printing template has been customized to include ESPON references and disclaimers.
At the same time, an error was corrected that produced the printing tool to fail on some
situations.

Acrtificial Surfaces

Artifical Surfaces on Europe at NUTSO level Choroplets:
b = " e AREA (Ha) / 1 Artificial surfaces
e

0.0 to 561508.8
561508.8 to 1123017.6

1123017.6 to 1684526.4

[ 1684526.4 10 2246035.2

2246035.2 to 2807544.0

(C) TEAM ESPON M4D - UAB. This map does not necessarily reflect 1/3
the opinion of the ESPON Monitoring Committee. Part-financed by the
European Regional Development Fund

Figure 28 — Global overview of the map rendering on 2012 version (left), map rendering
on 2013 version (right)

On the technical side, some open source software libraries used in the tool have been

updated to latest versions, which corrects some internal errors and provides small
performance improvements.
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2.3.3 Future steps (until the end of the year)
Regarding the OLAP Cube and thematic contents

» Update of the OLAP Cube with new data and/or LARUs.

+ Creation of an Urban OLAP Cube at a 100 m resolution to test its feasibility and
usefulness.

« Further tests with advanced options of Geokettle will be undertaken to optimise
the Cube production method.

« Enlargement of the Reference Grid to the neighbourhood, and harvesting with
basic socioeconomic indicators (with the support of UNEP/GRID).

Regarding the webtool

Some improvements are considered relevant for ESPON M4D but could not be
implemented till now. Therefore, they will be implemented for the end of the year:

» Ability to select the viewer components (chart, map, table) to be shown when
executing a query.

+« Improvements on the chart and table visualization (using pagination), as current
visualization is suboptimal for big queries.

+ Further improvements on symbolization will be performed in order to better adapt
to Espon Mapping Guide (within the limits provided by the architecture and
purpose of the application).

+ Connection to the ESPON OLAP Cube v. 6.0. (foreseen for July 2013)

+ The possibility to have several cubes available on the online tool.

2.4 Local data (WP B4)

Objectives

The workflow during this period focused on two major topics: the creation of an
alternative geometry for the ESPON space and the production of relevant indicators at
local scale. The need for an alternative derives from the problems produced by data
representation at NUTS3 and/or LAU2 scale. These problems can be solved using a
geometry that conciliates NUTS3 of relevant size with aggregated LAU2. The new
geometry can be intersected with different layers and indicators and it will help better
data visualization. The second objective is to provide indicators that describe the relation
between the VIGO and the LAU2, in the ESPON area. As we don't intend to create
accessibility indicators for the geographical objects of major importance, we describe in
the text what kind of indicators can be derived by the analysis of this relation.

For the Draft Final Report, we expect to deliver 2 versions of the alternative geometry,
one based on a location-allocation model and one based on the shortest distance towards
LAU2 with central functions in their NUTS3. The list of indicators will also be enriched:
relation between LAU2 and major nodes of transportation, universities, protected areas
etc.

Work done

The differences between different administrative frames in the ESPON space reflect
historical, political and natural backgrounds of the human action, shaping the geometries
we see today on the maps. These differences are interfering with the mapping process of
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all kind of data, generally by a frustrating effect of mass (surface). Dealing with this
mass effect is not an easy task. Comparing on the same map the NUTS3 information
from France with the NUTS3 information from Germany could lead to conclusions and
interpretations that are sensitive to this area effect. The same problem occurs at basic
levels of territorial research - the LAU2 scale. For example, working with the LAU2 level
of France means managing more than 36 000 spatial units. It is not the same situation in
Norway, Denmark or Poland, countries where the number of LAU2 is reasonable (less
than 3000). The solution to this set of problems is based on regionalization techniques
that will partially eliminate the mass (area) disturbances, proposing instead an
alternative geometry. Our intention was to aggregate the LAU2 level in new spatial units,
for all the European countries, using a reduce number of methods, excluding the expert
opinion in the selection, providing an alternative geometry with a low mass effect.

Since the beginning of the modern quantitative geography, the regionalization problems
and algorithms occupied a central place in the academic debates. More than a scientific
curiosity, the practical dimension of the regionalization acted like a magnet for different
groups of interest in the debate (policy makers, planners, geographers, economists etc.).
The searches for administrative efficiency, the need to create electoral districts based on
equity, resource allocation at various spatial levels are the major motivations of
regionalization exercises. The solutions we resume in this text are not humerous:

a. expert opinion. It is a solution that combines data and spatial analysis with the
"geographical knowledge" of different places and regions. This approach cannot
be applied to the large number of LAU2 functioning in the ESPON space.

b. the hierarchical clustering with a double constraint : contiguity and territorial
belonging (NUTS3). This solution is technically difficult (time consuming) to
apply it for all the ESPON area. In order to work, we need to analyze a
dissimilarity matrix of 120 000 by 120 000 rows and columns weighted with a
contiguity matrix that takes into account the NUTS3 of each LAU2. The final
amount of data will be reduced to approximately 700 000 rows and 4 columns.
It is not an impressive mass of information; the problem is that the
aggregation of data is not feasible in a GIS (linkage and clustering). For some
countries in the database, we have reserved this solution as an alternative to
our routine.

c. the seek for functional regions constrained by NUTS3 belonging. The last model
is a country by country approach of the problem. As we need to aggregate the
LAU2 in larger units (pseudo-LAU1) and to respect the NUTS3 limits, the task is
reduced to the search of candidate centers of aggregation. The distance
between the LAU2 and the candidate centers will design the new perimeters of
the merged LAU2 contours, as any LAU2 will be allocated to a single candidate.
The number of candidates selected by NUTS3 will provide the number of the
LAU2 allocated to each center. Basically speaking, many candidates means
small pseudo-LAU1 regions, few centers produce large regions.

In order to provide an alternative geometry, situated in an intermediate scale between
the NUTS3 and the LAU2, we have made an option for the solution no. 3. There are two
reasons for this choice: the combinatory potential of the resulting regions and the
replicability of the solution from one country to another. The application of the solution
and the algorithm are subject to some steps. These steps will be presented using the
following approach: question, answer, justification.

Step 1

Q1: What is the optimum size of a pseudo-LAU1 unit?

Al: As surface, it should be 1000 sq. km.

J1: Comparing the size of the European NUTS3, we observe and homogeneous region
formed by Germany, the Netherlands, Belgium and Luxembourg. These NUTS3 cannot be
divided in smaller areas. What we can do is to merge LAU2 from the countries in an
alternative geometry aiming to this surface. A combination between the NUTS3 from
these 3 countries with the pseudo LAU1 will provide the first version of the alternative
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geometry. There will be exceptions to this objective, basically in the Scandinavian
countries (the Northern parts).

Step 2

Q2: Knowing the size of one alternative pseudo-LAU1, how should it be found the proper
number of candidate centres?

A2: By dividing the country surface to 1000 km. The result is rounded. For example, a
country about 246 000 sq. km. will have 250 candidate centres.

J3: It is impossible to obtain perfect surfaces of 1000 km, taking into account the variety
of the LAU2 geometry. Putting 246 centres is a risk. What if, for some centres, the
number of allocated LAU2 will be very reduced?

Step 3

Q3: How these centres will be chosen? How can we avoid that all the 250 centres are
optimally located and homogeneously dispersed on the territory?

A3: The solution we propose is to choose these centres using a location-allocation model
that maximize coverage for the facilities (candidate centres) in a 60 minutes limit.

J3: The method we proposed provides good results for different kind of facilities that
need to have in their catchment area as many clients as possible and not to compete
between them. The other solutions to select the centres - expert opinion, a rank-size
approach at NUTS3 level, weighted accessibility models. The expert-opinion model is
unreliable for this amount of LAU2 units, the rank-size delineation of candidates presents
the risk of spatial concentration of candidate centres (all in the centre of the NUTS3,
especially in mono-centric metropolized NUTS3) and the accessibility models are time
consuming.

Step 4

Q4: The centres were located. What next?

A4: As all the LAU2 where allocated to a centre, the next step is to dissolve their internal
limits (within the pseudo-LAU1) and merge them in a new brick of the alternative
geometry. We verify for errors and eventually correct them.

J4: The errors are consubstantial to the research process. Bad location in the network,
strange LAU2 shape, extra-territorialities, all can happen when we deal with more than
120 000 spatial units. As a matter of fact, no error is a sign that something is not right.

Step 5

Q5: The centres were located and the error sources evacuated. What next?

A5: Possessing a reliable alternative geometry, we intersect the new layer with basic
LAU2 indicators, such as population, density, land cover etc. We obtain new data that we
can map.

J5: Our objective is to obtain an alternative geometry, in order to verify if the mass
effect is evacuated and if this new geometry is more versatile as a basemap. Basically,
this new layer should function as a superior vector of information dissemination to policy
makers and decision takers. Both elements should be tested.

Step 6
Q6 : How can one be sure that this alternative geometry serves better than the LAU2
frame and the NUTS3 basemap? How can we measure the mass (area) effect?
A6 : One simple way is to imagine a coefficient that can be related to a set of hypotheses
that describes the mass effect. Like in the spatial autocorrelation coefficient, there are
three hypotheses to expose:
a. Spatial units having the "same" size will present similar values of the mapped
indicators. The value of the areal autocorrelation coefficient will be 1. Mass effect
(area) is present and explains similitude between spatial units (pseudo-LAU1).
b. Spatial units having the "same" size will present dissimilar values of the mapped
indicators. The value of the areal autocorrelation coefficient will be -1. Mass effect
(area) is present and explains differences between spatial units (pseudo-LAU1)
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c. Spatial units having the "same" size will present dispersed values of the mapped

indicators(neither similar or dissimilar). The value of the areal autocorrelation
coefficient will be 0. Mass effect (area) is theoretically absent and don't explains
similitude or differences between spatial units (in our case, pseudo-LAU1). It
looks like the Pearson's r in its aspect but it is just a formal illusion. In the case of
the evolution of population between 2001 and 2006, for the alternative geometry
of France, we have obtained a value of 0.19. About 20 % of the demographic
trends can be explained by the size of the spatial units, all other things being
equal or ignored.
J6: Measuring the area autocorrelation coefficient at different scale (LAUZ2,
pseudo-LAU1, NUTS3) could work as a testing method for robustness of the
alternative geometry. For example, it would be interesting to measure, for a
single indicator (density of population or demographic evolution), how this
coefficient varies with scale and area. In that case, we would be able to precise
which administrative and geographical scale induces problems of map
interpretation. However, this exercise involves matrix calculus based on 36 000 *
36 000 rows and columns, only for France LAU2 frame, demanding particular
technical solutions.

Density of population in France - LAU2 geometry for 2006 Density of population in France - alternative geometry for 2006

=
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Figure 29 - Density of population at LAU2 scale (France, 2006)

At this moment, we have managed to build the alternative geometry for almost all the
countries in the ESPON area. The exceptions are Bulgaria, Greece, Cyprus, Malta,
Switzerland, Island, Norway, Sweden and Finland. In the last four cases, a hierarchical
clustering constrained by contiguity is a better option of regionalization than a location-
allocation model. Bulgaria and Greece demand a different approach. The lack of a proper
network (Bulgaria) and the insularity specificities of Greece demand prudence.

For the Eastern countries of the European Union, the method we proposed seemed to
work properly. Adjustments might be needed in Hungary (Hajdu-Bihar) because the
average distance between the LAU2 is considerable and interfere with the model of
regionalization. In Poland we might need to rethink the role of the metropolitan areas in
the delineation of the alternative geometry, probably by merging several pseudo-LAU1.
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Figure 30 - Density of population expressed in an alternative geometry for countries in
the Eastern Europe (data for 2006)

In order to conclude the presentation of the work done for this first objective, we
recapitulate the major topics:
+ elaboration of the regionalization method
« the model was applied to a set of countries and the results appears to be solid
+ testing the mass-effect using the area autocorrelation indicator
« the selection of new aggregation centers is possible and this will provide a
secondary version of the alternative geometry.

The geometry we used in this regionalization is based on the 2006 nomenclature of the
LAU2. However, having the aggregation centers defined, we can easily switch between
different versions (2001, 2008 etc.)

The second objective of this working period was to produce indicators at LAU2 scale,
indicators derived by the relation between the VIGO (very important geographical
objects) and the local elements of the administrative geometry. Defining this relation is
very ambiguous, from a spatial point of view. In geography, the relation between the
spatial units is generally understood as a form of spatial interaction and this interaction is
described using gravity models. The output of these models treats the spatial and
territorial organization as a sum of probabilities. Confronting these probabilities with
empirical data (flows) helps researchers to calibrate the model's parameter. This
approach is not possible to implement in the case of the VIGO because validation data is
missing.

Our strategy was to simplify the sense of this relation, avoiding the problems generated
by the spatial interaction models and their interpretation. One good example for this
strategy is to describe the relation between the European airports and the LAU2. This
relation can be described by various types of distance: euclidean, road distance (km) or
time distance. Two different geometries were used in order to produce these results - the
road network geometry and a layer with the location of the European airports (source:
ETIS plus deliverables for 2010). The road network was weighted in order to approximate
the time distance between the LAU2 centroids and the airports. Taking into account the
road quality and a reasonable cruise speed for each edge, we can obtain a time distance
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matrix to exploit. All the centroids were located in the network and a time distance
towards the closest three airports was calculated. The choice of three airports was
suggested by the hypothesis of the interposed occasions acting as filters for the potential
flows towards an air transport facility. The image illustrates the technical dimension of
the method and the geometries involved in the analysis.

Figure 31 - Time distance towards the closest airport in he South of Poland (Katowice
and Krakow) and links between the LAU2 centroids and the nearest airports.

Taking into account the large number of LAU2, the geometry was split in 5 subsets,
introduced in the model and calculated. No administrative barriers were selected for the
choice of the airports as facilities, having in mind the idea that the frontiers are highly
permeable to the flows, in normal conditions. The results were remerged and the errors
eliminated. Due to imperfections in the network dataset, results are not available for
Greece and Bulgaria. The next step in our approach was to cumulate the population by
distance to the closest airports and to map this indicator. The information was split in 5
equal classes (20%, 40%, 60 %, 80%, 100% of the cumulated ESPON area population).
Despite the fact that a large number of LAU2 is placed in the last class, their share in the
total population of the study is rather limited (only 20%). The extent of the red class
should be interpreted in relation with the demographic concentrations, at ESPON space
scale. This indicator could be considered as a tool of investigation aspects related to the
territorial cohesion issues. One easy critic for this map (and the subsequent indicator) is
the fact that airports and metropolitan agglomerations are spatially related. It is only
partially true, for some metropolitan areas the distance to the airport is considerable.
Moreover, some metropolitan areas collect more than one airport in their proximity,
reshaping the space-time in their area of polarization.

Figure 32 - Population cumulated by distance towards the closest airport (the red area
cumulates only 20 % of the ESPON area population).

49



ESPON M4D - Second Interim Report — 30" June 2013

The proportional symbols on the map indicate the LAU2 with more than 10 000
inhabitants (2006). Their spatial distribution is interesting at national scale of analysis. In
Hungary, some important elements of the urban system are in the red area - Miskolc,
Szeged or Gyor. In Romania there are three cities with more than 200 000 inhabitants in
the last class - Brasov, Galati and Braila. Situations like these could be found in other
countries too and the interest of the map is to signal them. However, working with
demographic data at local level is not an easy task. For instance, Portugal and UK
present limited data at LAU2 level. The solution we adopted in order to calculate the
cumulated population for all the LAU2 in the study area was an intersection between the
LAU2 geometry of 2006 and two demographic grids, one provided by EEA (2001) and the
other by GISCO (2006). This method allowed us to approximate the population at local
level in areas where it was lacking.

The methodological approach of the relation between the VIGO and the LAU2 is
interesting and provides scientific added value in the project. Seeing this relation as a
cumulated sum (by distance) of the eventual users, for different territorial facilities,
provides an exploration tool that was not available at this level before. It is certainly a
perfectible indicator, the eventual errors being created by the quality of the networks, by
the access to demographic data and by the definition of the VIGO. We resume the work
done for this objective, reminding the key facts that describe this kind of indicator:

+ calculation of time distances between LAU2 centroids (2006 nomenclature) and
the nearest three airports. Another indicator can be derived from these values:
average time to the nearest three airports, depicting areas where interposed
occasions (airports) might compete. It also shows the role of the road network in
the territory, at local level.

« calculation of cumulated population, using the distance as a filter. This indicator
will eventually show how many persons live at a certain distance of one VIGO
(airports).

Legend
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Figure 33 - Average time distance to the nearest three airports (LAUZ2 for 2006
nomenclature; road network for 2009)
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Next steps

Having a tested methodological frame, the next steps in the workflow will be dedicated to
three priorities:

1) elaborate two versions for the alternative geometry, in order to better compare the
performance of this intermediate frame of spatial analysis. This process will also involve a
geo-coding approach of the alternative objects.

2) creation of new indicators based on the relation between the VIGO and the LAU2
geometry. These indicators will take into account facilities such as major transportation
nodes or protected natural areas of continental interest. We will integrate this
environmental dimension because the VIGO label is not only related to the economic and
social component of the European territory.

3) correction of datasets and geometries where needed and possible. Testing more the
capacities of the network and LAU2 geometries provided some topological insufficiencies.
It is not a matter of update, is a matter of intervention in specific areas. This aspect is
needed in order to facilitate the work for the point 1 and 2.

2.5 European Neighbourhood (WP B5)
2.5.1 Regional neighbourhood

Following the division of tasks described in the Annex 1 of the First Interim Report
(revised version of December 2012) written in order to fast the process of data collection
and map creation, it has been decided together with the ESPON ITAN Project that:

+ ESPON MA4D takes in charge the definition of the nomenclatures and the creation
of the Mapkit on Regional Neighbourhood. And this, for December 2012.

« ESPON ITAN takes in charge the collection of core data. M4D project gives support
to ITAN for this task (choice of the indicators, metadata, quality checks etc.)

As a consequence, the ESPON M4D Project has created a first version of the Mapkit and a
nomenclature for the territorial units located in the European Neighborhood (SNUTS)
which must be used by the ITAN project for data gathering and for indicator building in
December 2012.

For reminding, some main principles guide the building of the SNUTS nomenclature:

+ Creating a nomenclature comparable to the NUTS nomenclature describing
territorial division of the European Union. Consequently, the SNUTS (Similar to
NUTS) nomenclature must follow the NUTS principles38.

« It is a multi-level and a hierarchical nomenclature: level 3 corresponds to the
lower one, level 0 equals to the country level.

+ The SNUTS nomenclature is based on the territorial divisions currently existing in
neighbouring countries.

Three main sources were used for building the Mapkit and the nomenclature:

» The Global Administrative Area (GADM) database for the GIS layer. This resource
provides seamless geometries for all the countries of the World at different
administrative levels. However, some of the shapefiles available in the GADM are
outdated, due to territorial reforms not taken into account.

« National Country Profiles (most of the time downloaded from National Statistical
Institutes websites) in order to identify the levels 0, 1 & 2 of the SNUTS
nomenclature, and, if possible, the level 3.

+ External sources (Wikipedia, City Population, GeoHive...) when incoherencies
where found between the GADM shapefiles and the National Country Profiles.

38 http://epp.eurostat.ec.europa.eu/portal/page/portal/nuts_nomenclature/principles_characteristics
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At the end, the M4D Project has delivered to the ITAN Coordination team the following
files:
+ GADM geometries with SNUTS codes, with precise boundaries (adapted for
GIS calculations).
« M4D geometries with SNUTS codes, with generalized boundaries (adapted
for mapping purposes).
« A hierarchical nomenclature, with associated names and SNUTS codes.

2 Time-series population 1979-2010 datasets: 1 coming directly from National Statistical
Institutes (no estimations), 1 complete dataset (estimated missing values and adjusted
to the United Nations data).

However, engineers who are not specialists of all the countries of the ITAN Area have
created this Mapkit and this nomenclature. Consequently a validation process was
necessary before gathering data for the European Neighbourhood. This has been made
possible thanks to the Nomenclature Update Report, which is a template aiming to
propose a procedure for referring possible mistakes existing in M4D files. The M4D
Project has proposed a two steps approach for checking the regional neighbourhood
nomenclature.

Step 1 — Depth analysis of the M4D Documents

For a given expertise area, the ITAN expert has to analyse the M4D nomenclature (figure
34) and have a look to the GADM geometries (figure 35), which were used to generate
the simplified geometries available in the ITAN Mapkit.

On the basis of his/her knowledge and the official definition of the territorial division in
his/her expertise area, the expert will generate the Nomenclature Update Report (cf step
2). On the basis of this report, the ITAN and the M4D lead partners will modify the GADM
and ITAN geometries or attributes.

| areat pop_t pop_t
Uit code_Obicctiype _Vercion lame o R wmeart
Figur-e 34 — The M4D nomenc/a ture BAM SNUTSZ 10 Distrikt Breko 208 2 74,3318658 El 73,5140871 Bl
BAGZ SHUTSZ 1.0 Federacia BosnaiHercer 2611050 z 228708918 El 2262,40103 Bl
(folder. basic data, file BAGR SHUTSZ 1.0 Republika Srpska 2485720 : 1412732% | 1431,76789 Bl
7 BAOTY SHUTS3 1.0 Breko 208 : 743312858 oesirs  T3S140871  STESM
. . BAD21 SNUTS3 10 Posavina 3248 2 39,8149915 SESITa 378898762  STESTTa
M4D baslcsnelghb UN 201 21 002. X/S) BA0ZZ SNUTS3 10 Una-Sana 412500 2 283038011  GESfF. 278680898  STEST:
- - - BA0Z3 SNUTS3 1.0 Canton 10 493410 2 79,9936081  sESta 781482685  STEST:
BAO24 SHUTS3 10 WestHerzegovina 136220 : 804230780 cSEsivs 813707882 STEST:
BAO2S SHUTS3 1.0 Herzegovina-Neretva 4401,00 : 222727301  SEStrs 223221048 STEST:
BAD2E SHUTS3 10 Central Bosnia 318930 2 251243377 SESITa 247 32375  STESITs
BAD2T SNUTS3 10 Sarajevo 1278 80 2 414030507 SESITa 410854158  STESTTa
BA0ZE SHUTS3 10 Zenica-Doboj 334330 2 38394169  SEsiTa  389,928845  sTEST:
BA0Z9 SHUTS3 10 Tuzla 264,00 z 4892350%  cSEsiva  482,958502  STESM:
BAD2A SHUTS3 1.0 Bosnian Podrinje 5046 : 326525582  cSEsirs 322247312 STEST:
BAD31 SHUTS3 10 Banja Luka 97012 2 692 990876 SESITa 702,965185  STESTTa
BAD3Z SNUTS3 10 Doboj 2406 4 2 20898312 SESITa 210640493  STESTTa
BA033 SHUTS3 1.0 Bislina 12676 2 137,089232  sESfra  138,837108  STESM:
BA034 SHUTS3 10 Viasenica 20388 z 127492363  sEsiva  126,902883  STEST:
BAO3S SHUTS3 1.0 Istocno Sarajeve 24579 z 104371350 cSEsivs  108,943127  STEST:
BA03S SHUTS3 1.0 Foca 3020,2 : 621789897  oESits 623265437 STESMT
BAO3T SNUTS3 10 Trebinje 39552 2 796265356 SESI7a 812525679 STESITa

Figure 35 - GADM geometries including ESPON
Codes, available at the lower SNUTS level
(folder GADM final)

52




ESPON M4D - Second Interim Report — 30" June 2013

Step 2 — Generation of the nomenclature update report
The report must follow a precise generic procedure:

1. A general comment describing what kind of incoherencies were detected in the
M4D files.

2. Geometries part: If SNUTS codes and/or geometries must be modified, a
screenshot showing the reference map to be considered for updating the ESPON
geometries. This map must be of high quality and must be sent to the ITAN and
M4D managers in a .png format also. On top of that, it is necessary to write on
the map the SNUTS codes you want to affect to each territory of the expertise

area.

3. Exhaustive listing of the =3 1009 wurss 2007
modifications: Based on the Es— —
outputs of the technical report on ke Jal =R 51 &l
time-series produced within the o, > "_e;.u>
ESPON Database 1 project (figure - : —
36), the M4D project has proposed Maspan i inspan
a synthetic table organized in 7 CHANGE i i"’_f‘-":"\.ﬁ_ (mll\
columns to track the territorial OF CODE ‘ngf:;f:;_i_v_. . ;_L\j
changes. The column 1 and 2 Seaimy | Sy
identify the code and the name of e
the M4D nomenclature. The CHANGE o b b i
column 3 describes the nature of gf GeOMETRY < i &t ip

Change of territarial )"“K.i__ 7 g '}—«._L: v
the change. The ITAN expert has el T {
to choose among the possibilities 1 ot e
described in the figure 36 to WS2a003 | NUTS2-2006
describe the nature of the change. SPLIT 1
The column 4 describes what is the Split of a single unit foman it

) . ) in two or more units =y Y i Dol
status of the territorial unit. ols i
Choose among these possibilities: = ;
no pb, creation, deletion or Swcermany | S eray
modification. The columns 5 and 6 MERGE I i T e
. . Merge of two or more e '5/—\\ e P Remeia
aim to provide the new codes and  unisina single one Nl @%
names of the territorial units. IR SR R
. . Wt =rea) Dst-Stadt e N
Flna”y’ you can Optlona”y add a NUTS18&2-1090 NUTS18&32-2003
comment on the column 7. CHANGE OF i i i

HIGHER LEVEL P 115 ™ P

Lba.nqe DFlEITiiDI’_IEil. % /\k/:‘ mE

reference ¢ belonging W orms s

Figure 36 - Possibilities existing for the

“"detected problem” description
source: Ben Rebah et al., 2011, Empirical approach and applications for modeling NUTS changes and managing
time series data, ESPON 2013 Database Project

In June 2013, the ITAN Project has provided to the M4D Project 4 Nomenclature Update
Report for Morocco, Algeria, Tunisia and Russia®®. The Mapkit and the nomenclature on
regional neighbourhood have been updated consequently and sent to the ITAN Project.
We are still waiting for the remaining reports. When it will be received, the mapkit and
the nomenclature will be updated once again.

3 The nomenclature update report on Morocco (filed by ITAN expert) is available on Annex 3
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New

z New ITAN
Code M4D Name Detected Problem Status [TAN Name

M4D

Comment Source

AL Albania [i Mo ph Albania 1
ALD Albania / Mo ph ALD Albania 1
ALOD Albania Splivhierarchy change | Delefion | / / 1
! ! ! Creation | ALOA South Albania 1
i ! li Creation | ALOZ2 Center Albania 1
! / / Creation | ALOZ MNorth Albania 1
ALOOA Berat Split Deletion Dividedintwo
part : Berat Morth 1
(AL011)and Berat
South (AL012)
[i ! [i Creation | ALDO11 BeratMorth Comesfrom
ALO0A (territarial 1
reform 2013)
[i li li Creation | ALO1Z2 Berat South Comesfrom
ALOOA (territorial 1
reform 2013)
ALOOZ Dikér Code change, Change | ALD21 Dibér 1
higrarchy change
ALOO3 Durrés Code change, Change | ALO22 Durrés 1
higrarchy change
ALDO4 Elbasan Code change, Change | ALDZ23 Elbasan 1
higrarchy change
ALOOS Fier Code change, Change | ALO24 Fier 1
higrarchy change
ALDOG Gjirokastér Code change, Change | ALO13 Gjirokastér 1
higrarchy change
ALOOT Korge Code change, Change | ALO14 Korce 1
higrarchy change
ALDOB KLkés Code change, Change | ALD31 Kukés 1
higrarchy change
ALOO9 Lezhé Code change, Change | ALO32 Lezhé 1
higrarchy change
ALDDA Shkodér Code change, Change | ALO33 Shkodér 1
higrarchy change
ALOOB Tirang Code change, Change | ALO25 Tirané 1
hierarchy change
ALODC Vloré Code change, Change | ALO5 Vlore
hierarchy change |

Figure 37 — Theoretical example of a listing of modifications in Albania

2.5.2 Neighbouring cities

The Technical Report European Neighbouring Cities aims at collecting and expertizing the
national or international urban definitions and indicators in 17 countries, in Maghreb40,
Middle East41l and Eastern countries42. We have to note that there is no harmonized
definition of cities in the European Neighbouring countries.

We have led a systematic collect of the different types of definitions, documentation, and
urban indicators officially available in the neighbourhood countries (website of the Census
Boards, official documents on Internet, questions sent to the Census Board contact
points). For 12 countries amongst 17 we succeeded in finding a national official definition
of urban objects (Figure 38).

40 Algeria, Libya, Morocco, Tunisia.
4l Armenia, Azerbaijan, Egypt, Georgia, Iraq, Israel, Jordan, Lebanon, Palestine, Syria.
42 Belarus, Russia, Ukraine.
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Figure 38 - National city definitions in the European Neighbourhood (on the left) and
urban population levels in European Neigbourhood (on the right, based on national city
definitions)

This documentation has been expertized and presented, country-by-country, in the
Annex of the Technical Report, using a common “syntax” for categorizing the available
information (administrative divisions, urban definition, data availability, references).

We also compared the results of this bottom-up approach to the ones obtained in
Menapolis database for 5 of the 17 countries, using a top-down approach®. The
Menapolis database is not freely available on the website, but some tables showing main
indicators (total number of cities, level of urbanization, population of largest cities) may
be downloaded.

A second delivery on European Neighbouring Cities, including the geometries of urban
delineations (shape files) and the urban indicators that were collected (excel files with ID
links with shape files) should be available in December 2013. For some countries we
received an Excel list of cities without georeference codes and we have to fulfil the
centroids in order to join the information with the shape files or to map the indicators.

*3 Frangois Moriconi-Ebrard and its collaborators, http://e-geopolis.eu/menapolis.
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Working Package C-D — Networking activities & support
to the ESPON Coordination Unit

3.1 ESPON Database Portal and follow-up of ESPON
Projects (WP C1-2-3)

For the First Interim Report, the ESPON M4D Project has provided some
tools/documentation in order to help ESPON Projects in their data
collection/creation/delivery within the ESPON Program:

e The tracking tool, which allows following the data integration process and the
result of the syntactic, the semantic and the outlier checks.

« How to deliver my data documentation, available in the Upload section of the
ESPON Database Portal.

« Delivery of the first M4D Newsletter.

Since the First Interim Report, continuous exchanges with ESPON TPGs has occurred
regarding the ESPON Data and Metadata template, the way to deliver data and the
ESPON Mapkits. In particular it concerned all the ESPON TPGs which have already
delivered their data under the tracking tool (ESAtDOR, SeGi, Map update on natural
hazards, SIESTA, SEMIGRA). Out of these ESPON Projects, it concerned also the follow-
up of the SGPTD project (definition of the nomenclature, metadata creation), the City
Benchmark project (overview of existing urban databases) and the ITAN Project (cf part
on the European Neighbourhood).

Otherwise, the M4D LIG partner has been in particular in charge of the Priority 3 projects
type. Under this action, since June 2012, LIG has mainly proposed its technical
assistance to the ESPON Online Mapping Tool RIMAP project (AIDICO team conducted by
Sergio Munoz). As agreed with Sergio Munoz during the ESPON Seminar in Aalborg (June
2012), LIG has regularly delivered new up-to-date versions of the ESPON Database to
the AIDICO team. These deliveries (July 2012, March and May 2013) include all the
materials to create the database (SQL scripts, software to integrate the ESPON TPGs Key
Indicators datasets), and a relevant documentation proposing the description of all the
tables and fields that compose the ESPON Database. Besides these deliveries, LIG has
supported the RIMAP project by numerous technical emails exchanges. Though time-
consuming, this support and feedbacks has the benefit, on the one hand, to encourage
sharing functionalities and modules, on the other hand, to help at improving the design
of the database for its better access and re-use, not only by the mean of the ESPON
Database Portal Web Application, but also by the tools that are and will be developed by
ESPON Projects (in particular, the Web Services for an access by third-party applications).
This issue has also been clearly highlighted during the ESPON Tools Technical meeting on
the 16th and 17th of May 2013 in Paris.

Thereby, all the partners of the M4D project have followed the ESPON Tools meeting.
Exploiting cooperation synergy and linkages among ESPON tools was the topic of the
meeting. As pointed out during these two days, the database is the "heart" of the ESPON
toolbox. The importance of the LIG partner expertise and support regarding the ESPON
Database access rose up and also the linkages between the Database and the others
tools. Since this meeting, M4D has now shared the deliveries of the ESPON Database
with the European Territorial Monitoring System (ETMS) project, conducted by Erik
Gloersen. Some support by email has also been done towards ETMS since this delivery in
May 2013. As a conclusion, the main beneficial effects of the networking activities for the
June 2012-June 2013 period are the linkages between the ESPON tools around the
database, and, on LIG side, the improvements of the technical documentations and
delivered software for the needs of the current and next ESPON tools projects.
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Out of this information flow, some functionalities/documentation has been added or
updated in the ESPON Database Portal for making easier the understanding of the data
process within the ESPON Program.

First of all, new functionalities developed within the WP A (cf above for more details)
helps the access to the information related to the ESPON Database and namely the
overview (cf part 1.1.2.2), the news management (cf part 1.1.2.4), the user’s
registration page (cf part 1.1.2.5), which ease the access to the ESPON Database Portal
and its content.

Secondly, new documentation have been uploaded/updated in the ESPON Database
Portal, and namely:

« The Frequent Asked Section, available under the Help section of the ESPON
Database Portal was edited during the ESPON Database 1 project (2008-2011).
Consequently, a significant number of questions/answers was outdated. The FAQ
section has been totally restructured and is now available for external users and is
divided in 8 sections: what is ESPON M4D? The ESPON Database Portal, Restricted
part of the ESPON Database Portal, Data delivery, Metadata processing, Support
to data creation and Local/urban data.

+ The Dictionary of Spatial Units documentation, available under the help page
of the ESPON Database Portal. It describes the choices made for integrating these
nomenclatures within the Search Interface of the ESPON Database Portal. Among
others, it describes the reference documents used for combining “official NUTS
nomenclatures”, for EU Members and non-official nomenclatures for EFTA and
Candidate Countries in a single nomenclature in the Web Interface (one of the
specificities of the ESPON Program). It makes also available all the units
codes/names/hierarchies etc. for all the nomenclatures contained into the ESPON
Database. This documentation may be especially useful for two kind of purpose:
(i) Be transparent regarding the territorial units contained in the ESPON Database
and the parameters used to estimate the completeness of the indicator. (ii) For
ESPON TPG, give the inputs for delivering datasets covering all the ESPON Area.

« How to deliver my data presentation, made by the LIG and UMS RIATE for the
ESPON Seminar in Paphos (December 2012). This presentation summarizes in a
comprehensive way the How to deliver my data documentation. It is available in
the tracking tool section of the ESPON Database Portal.

Last but not least, the M4D Project has proposed to the ESPON Community two
newsletters (ESPON seminars in Paphos and Dublin), figure 39:

The newsletter n°2 explained the structure of the ESPON Database Portal, the
tracking tool and the aim of the quality check, described the data integrated in the
last version of the ESPON OLAP Cube, synthetized the work done regarding the data
collection at regional level for the European Neighbourhood, promoted the GEOSPECS
database (new LAU2 figures for the ESPON Area), described the state of advancement
of data integration and provided a methodological note on how to access to local data
within the ESPON Program (SIRE database, Eurogeographics layers).

The newsletter n°3 was more focused on the Search Interface and urban data. First
of all, it described the way to retrieve data in the Search Interface of the ESPON
Database Portal. Then, it described urban nomenclatures integrated in the Search
Interface of the ESPON Database Portal and it has provided the latest information the
M4D project had related to the definition of the new Large Urban Zones. Finally, it
provided some milestones regarding the last developments of the core database
strategy (functional indicators) and the state of advancement of the ESPON Data
integration process.
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Next steps...

One of the main output of the ESPON Seminar held in Dublin (June 2013) regarding
ESPON tools was the interest of external users to videos explaining how to use the tools
produced within the ESPON Program. Taking into account that the user manual must be
updated in the next steps of the project, we aim at providing a “user-friendly” manual,
mainly organised around videos.

3.2 Networking with other institutions (WP C4)

Regarding the external networking activities, the M4D LIG partner has contracted a
technical expertise with the UNEP/Grid-Geneva team (which has developed the
Geodata Portal*®). The objective of the expertise is three-fold: - a study of the access to
the ESPON Database by third-party applications by the mean of OGC web services; - a
conformity assessment of the ESPON Database with OGC standards and the INSPIRE
directive; - recommendations for designing a solution based on OGC Web Services,
allowing the exploitation of the ESPON metadata and data by third party applications,
including geospatial data portals. This expertise has been carried out since a first
meeting in September 2012 (in Grenoble), then in February 2013 (in Geneva), then via
several Internet on-line meetings. Beyond this technical cooperation between LIG and
UNEP/GRID, this external networking activity may help in a way at enlarging the
accessibility to the ESPON Database, and in the meantime at promoting the visibility of
the ESPON Program out of the "ESPON world".

“4 http://geodata.grid.unep.ch
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In the working package related to urban objects, the M4D Géographie-cités partner has
established strong contacts with the OECD and Eurostat regarding the definition of new
Large Urban Zones (files, metadata, indicators). Thanks to these fruitful exchanges, it
has been possible to propose a section on Large Urban Zones in the ESPON M4D
Newsletter N°3.

For populating urban databases through European reference grids, contacts have been
established with the Joint Research Center, in particular to understand the main
changes (methological framework etc.) between the population grid 2001 and the
population grid 2006.

Finally, exchanges with the COGIT have been organized in order to compare the road
network provided by Eurogeographics and the network provided by the French IGN.

3.3 Support to the ESPON Coordination Unit (WP D4)

The M4D Project provides continuous support to the ESPON Coordination Unit related to
data collection and harmonisation, data expertise, mapping and publications/press
releases. Out of continuous exchanges with the ESPON Coordination Unit on these topics,
some events/reports have particularly mobilised the M4D Project. Since June 2012, it
corresponds to the following elements:

Support for the organisation of the ESPON Seminar in Cyprus

espEN EspEN

- -
ESPON Territorial data

- : ]
ESPON Database Portal
ESPON M4D Project

BN s

Creating urban indicators

ESPON MA4D Project using gridding and ESPON OLAP Cube
What kind of indicators is contained into the ESPON Database Portal? ESPON M4D Project

...... e —— A methodology to facilitate the interoperability of urban objects
< amongst tialand statistical data

Three steps

RESOURCES

HEADLINES...

® Innovative  tool for policy makers,
and  scientists providing
Europan teritorial development

(NUTS2/3), city.
s, data

)
7985 5 3%

g
compliant (ISO 19115 directive)

® Continuously updated with ESPON Projects
deliveries.

Figure 40 - Three posters related to the ESPON M4D
Database activities and ESPON Seminar Report

Three posters have been realised in order to promote the
ESPON Database Portal organisation, the data included in
the portal (ESPON Territorial data) and the ESPON OLAP

E ) i . . . . . .
fmn‘:’:'.’r‘;f"?;'lg'l‘gg;‘s';:;‘l’ve Cube (creating urban indicators using gridding and ESPON
OLAP Cube).
oo e 59O o S On top of that, the M4D Project has participated to the
-6 Decamber 2012 nPaphos -Cypus ESPON Seminar report - Europe Neighbourhood from a

Territorial Perspective — by delivering 8 maps especially for
the report and harmonising all the rest of the maps of the
document.
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Support for the second ESPON Synthesis Report.

The ESPON M4D Project has taken in charge the map harmonisation of the 24 maps
included in the report. Among others, the work has consisted by harmonising all the map
templates and making easier the reading of some complex maps.

Support for the SIESTA Atlas.

The M4D Project has updated some indicators and estimating some missing values of 12
maps included in the SIESTA Atlas. The Regional EU2020S aggregate index has been also
completed with missing values (EFTA) and the data/metadata have been corrected
consequently. Finally, maps of the report have been harmonised.
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Conclusion - From the Second Interim Report to the
Final Report

Considering, on the one hand, the embedded functionalities in the June 2013 delivery for
the Web Application and the state of advancement of the rest of the Working Packages
(thematic and networking); and on the other hand, the terms of the contract and
expected deliveries mentioned in the First Interim Report (June 2012), please find below
an indicative agenda regarding the M4D deliveries until the Final Report (December

2014).

In between June 2013 and December 2013

[WPA1l] Regular updates of the Web Application with new-implemented
features.

[WPA3] Update of ESPON Mapkit on the European Neighbourhood based on
ITAN feedbacks.

[WPB5] Update of the nomenclature and basic indicators on European
Neighbourhood based on ITAN feedbacks.

[WPC] Continuous integration of ESPON data into the Web Application

[WPC] Continuous updates of the News part of the ESPON Data Portal

[WPC] Continuous support to ESPON Projects and ESPON CU

[WPC] Integration of policy themes, keywords and thematic themes in close
cooperation with the ESPON Coordination Unit

[TRANSVERSAL] Continuous integration of new datasets via the new integration
tools

June 2014

[WPB5]: Final technical report on the ESPON Neighborhood database

[WPB5]: Final version of the GlobCover 2009 by SNUTS units and by grid
[WPB6]: Technical report on the evolutions of attractiveness between 2009-
2012 and a sample of students located inside and outside EU

[WPC3]: Implementation of the web-interface dedicated to ESPON Priority 2
projects

[TRANSVERSAL] Draft Final Report

[TRANSVERSAL] Continuous integration of new datasets via the new integration
tools

[TRANSVERSAL] Support to ESPON Coordination unit

December 2014

[TRANSVERSAL] Final Report
[TRANSVERSAL] Continuous integration of new datasets via the new integration
tools

[TRANSVERSAL] Support to ESPON Coordination unit
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Annex 1 - Quality check of the ESatDOR
indicators

Detail

Dataset: 2013-01-16-15-22-57-EsaTDOR_ESATDOR_Economic_Use_Composite v2_syntaxChecked.xls
Check date: 2013/03/20

Checked by: AC/MC

NUTS level 2:

NUTS date 2006:

Missing values

Values are coded as not present for some areas. The regions selected for analysis are those that have
one or more borders which are coastal. Those NUTS 2006 regions, which are omitted from the
analysis, have n/r as a missing value code for all data items. There are 317 rows in the dataset; 125 of
these have valid data and 192 have missing data for all variables.

Non-Integer Count Data
The variables whose names start with EQ9 are counts of employees. There are instances of non-
integer values among the values for these variables. There are too many to list here but we can

supply a list if necessary. For the variable EO9TOT those regions with non-integer counts are:

[1] BE25 BG33 BG34 EE00 ES11 ES12 ES13 ES21 ES51 ES 52 ES53 ES61 ES62 ES70 FR22 FR23 FR25 FR30
FZ%?IZZRSS FR61 FR81 FR82 FR83 GR11 GR12 GR14 GR21 G R22 GR23 GR24 GR25 GR30 GR41 GR42 GR43 1S00
ggﬁTDs ITD4 ITD5 ITE1 ITE3 ITE4 ITFL ITF2 ITF3 | TF4 ITF5 ITF6 ITG1 ITG2 LTOO MTOO NL11 NL12
Félé]silL% NL34 NOO1 NO03 NOO4 NOO5 NOO6 NOO7 PT11 P T15 PT16 PT17 PT18 PT20 PT30 RO22 SE11 SE12
[875]2;522 SE23 SE31 SE32 SE33 UKC1 UKC2 UKD1 UKD2 U KD4 UKD5 UKE1 UKE2 UKF3 UKH1 UKH3 UKJ2 UKJ3
[%Iéj]tKKl UKK2 UKK3 UKK4 UKL1 UKL2 UKM2 UKM3 UKM5 U~ KM6 UKNO

For example, the value of EO9TOT for BE25 is 93430.50 and that for BE33 is 52049.79. Formatting the
Excel cell to have 0 decimal places does not change the value stored in the cell.

Duplicated Rows

The following regions appear to have duplicated data for ALL variables:
NUTSCode NUTS Region Name

DKO1 Hovedstaden

DKO2 Sjeelland

DKO03 Syddanmark

DKO04 Midtjylland

DKO5 Nordjylland

Potentially Anomalous values
A number of regions appear to have potentially anomalous values — either unusually high or
unusually low. These values may well be correct, even though the data check has identified them as

unusual.

Data Check for Indicator: P_09TOT
NUTSCode Value NUTS Region Name
PT17 36.3533709981 Lisboa
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Data Check for Indicator: P_09SHIPBUI
NUTSCode Value NUTS Region Name

BG33 1.10737220652 Severoiztochen

DE80 0.809885442142 Mecklenburg-Vorpommern
ES11 0.797183568036 Galicia

GR42 0.921075455334 Notio Aigaio

ITC3 1.19966106917 Liguria

MTOO 2.46951219512 Malta

NL34 0.854776366648 Zeeland

NOO04 3.03467694132 NA

NOO5 3.04944255938 NA

NOO06 0.836057454185 NA

R0O22 2.19980728802 Sud-Est

UKK4 1.39941804074 Devon

Data Check for Indicator: P_09TRADSEC
NUTSCode Value NUTS Region Name
ITD5 5.61905493268 Emilia-Romagna

Data Check for Indicator: P_09TRANSP
NUTSCode Value NUTS Region Name

DE50 4.12420830401 Bremen

EEOO 3.5808073115 Eesti

ITC3 3.84178092744 Liguria

LVO0O 3.86749666518 Latvija

MTOO 0 Malta

RO22 3.60949544499 Sud-Est

UKE2 3.67212262925 North Yorkshire

Data Check for Indicator: P_09TOURISM
NUTSCode Value NUTS Region Name

PT15 28.6302314131 Algarve

PT17 29.415819209 Lisboa

Data Check for Indicator: P_09FISHERI
NUTSCode Value NUTS Region Name

DE50 1.851513019 Bremen

ES11 3.77485209566 Galicia

ES13 2.20299309286 Cantabria

GR41 1.93758865248 Voreio Aigaio

GR42 2.0988725065 Notio Aigaio

IS00 8.27437056165 NA

NOO05 2.51745031508 NA

NOO06 2.22833085686 NA

NOO07 3.15159574468 NA

PT15 2.28705071393 Algarve

PT20 2.93435251799 Regido Auténoma dos Acores
UKM5 3.95500218436 North Eastern Scotland
UKM6 2.00776836158 Highlands and Islands

Data Check for Indicator: P_090THER
NUTSCode Value NUTS Region Name

EEOO 3.08012185834 Eesti

ES21 3.89550889179 Pais Vasco

ITD3 5.03596375307 Veneto

ITD4 6.10608962083 Friuli-Venezia Giulia 3
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ITD5 4.26933906722 Emilia-Romagna
ITE3 4.83338433293 Marche

ITF5 3.07692307692 Basilicata

SE21 3.71865889213 Smaland med darna
S102 3.27386808553 Zahodna Slovenija

Data Check for Indicator: P_090ILGAS
NUTSCode Value NUTS Region Name

DKO01 0.115075 Hovedstaden

DKO02 0.115075 Sjeelland

DKO03 0.115075 Syddanmark

DKO04 0.115075 Midtjylland

DKO5 0.115075 Nordjylland

EEOO 0.158415841584 Eesti

GR11 0.274374460742 Anatoliki Makedonia, Thraki
ITD5 0.0459734807761 Emilia-Romagna
ITE4 0.123651302424 Lazio

ITF1 0.134833698466 Abruzzo

ITF4 0.0454226723802 Puglia

ITF5 0.178461538462 Basilicata

NL11 0.522760115607 Groningen

NL12 0.0884067357513 Friesland (NL)

NL32 0.0480102502261 Noord-Holland

NL33 0.097709481009 Zuid-Holland

NL34 0.0844837106571 Zeeland

NOO01 0.212450945416 NA

NOO04 3.97302904564 NA

NOO05 0.900387784779 NA

NOO06 0.67112431897 NA

NOO07 0.132092198582 NA

R0O22 0.507533286615 Sud-Est

UKM6 7.18361581921 Highlands and Islands

Potential Multivariate Outliers

An outlier check on the variables P_09SHIPBUI, P_09TRADSEC, P_09TRANSP, P_09TOURISM,
P_O9FISHERI, P_090THER and P_090ILGAS considered as a group indicates the unusually high or low
values are to be found in the following NUTS regions. This may arise because these regions are
unusual in comparison with the other regions in the study or it may arise because of incorrect data in
one or more of the constituent variables.

NUTS Name

165 1S00 island

172 ITD3 Veneto

173 ITD4 Friuli-Venezia Giulia

174 ITD5 Emilia-Romagna

208 NO04 Agder og Rogaland

209 NOO5 Vestlandet

238 RO22 Sud-Est

245 SE21 Smaland med Garna

318 UKM6 Highlands and Islands 4
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Apparent internal summation inconsistencies
P_09TOT appears to be the sum of the other P_09 variables. In the following cases, the difference

between the value of P_09TOT and the sum of the other p_09 variables is greater than 0.1:
UnitCode P_09TOT Sum Diff

84 DKO01 16.81604 16.93111 -0.1150750
85 DK02 16.81604 16.93111 -0.1150750
86 DK03 16.81604 16.93111 -0.1150750
87 DK04 16.81604 16.93111 -0.1150750
88 DKO05 16.81604 16.93111 -0.1150750
89 EE00 22.52719 22.68561 -0.1584158
140 GR11 15.03063 15.30500 -0.2743745
178 ITE4 22.01097 22.13462 -0.1236513
179 ITF1 22.00518 22.14001 -0.1348337
183 ITF5 17.31231 17.49077 -0.1784615
193 NL11 17.11344 17.63620 -0.5227601
205 NOO1 25.08473 25.29718 -0.2124509
208 NOO04 23.42442 27.39745 -3.9730290
209 NOO05 24.06568 24.96607 -0.9003878
210 NOO06 19.78108 20.45220 -0.6711243
211 NOO07 19.18794 19.32004 -0.1320922
238 RO22 13.76603 14.27356 -0.5075333
318 UKM6 17.01836 24.20198 -7.1836158

Whilst these differences may be due to rounding errors, an outlier check on the differences suggests
that the values for the entries listed above should be checked, particularly for NO04, NO09 and
UKMe.

Apparent internal computation inconsistencies

The P_09 variables are computed from the EQ9 variables. The unstated 'base' denominator values
can be recovered by dividing each count by its corresponding rate. There are 290 instances where
the row mean base value (i.e. the average for each NUTS unit) differs from the corresponding
individual base values by more than -1 or +1. For example, for BE25 the 'base' population values are
5000 (when rounded) with the exception of EO9SHIPBUI which would appear to be 4992.
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Annex 2 - Nomenclature Update Report, Morocco

Name of the expert: Jean Yves Moisseron & H.Pecout
Role: CIST vice director & CIST engineer

Organisation : GIS CIST

Email: huges.pecout@gis-cist.fr

Date of the report: 2013-04-04

1) General comment

The territorial division used by M4D is an old one. Before 2005, Morocco has been 13 prefectures & 61 provinces.

But, in 2005, The M'dig-Fnideq prefecture has been creat ed. It's a part of the old prefecture of Tétouan.
And, in 2009, 13 provinces have been created:

- Tarfaya by dividing up laayoune province (information to check)

- Tinghir by dividing up Ouarzazate province (part of Souss-Masse-Draa region) & Errachidia province
(part of Meknése-Tafilalet region)

- Sidi Ifni by dividing up Tiznit province

- Sidi Sliman by dividing up Kénitra province

- Rehanna by dividing up El Kelda Sraghna province

- Driouch by dividing up Nador province

- Sidi Bennour by dividing up El Jadida province (information to check)
- Youssoufia by dividing up Safi province (information to check)

- Fquih Ben Salah by dividing up Beni Mellal province

- Midelt by dividing up Khénifra & d'Errachidia province

- Guercif by dividing up Taza province

- Ouerzane by dividing up Sidi Kacem (part of Gharb-Chrada-Beni Hssen region) & Chefchaouen (part of
tanger-tétouan region) provinces.

- Berrechid by dividing up Settat province
Ton conclude, we wants to add 14 SNUTS3 (province or prefecture). The News SNUTS3 have been

created by dividing up old provinces. So, the delimi tation of SNUTS2 (and maybe SNUTS1) have to be
change too.

More info. :
“Le Maroc des region, 2010” from HCP. (eg. Document pdf)
http://fr.wikipedia.org/wiki/Organisation _territori ale_du Maroc
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2) Geometries

Old division _=> eg. The last MapKit from M4D. EXx :

N~

New territorial division __ => All the map & delimitations in : « Maroc des ré  gions, 2010.pdf ». EX :
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Exhaustive listing of the modifications

M4D NAME

Detected Problem

Status

New ITAN Name

SNUTSO | MA Morocco MA Morocco
SNUTS1 | MA1 Nord-ouest MA1 Nord-ouest
SNUTS1 | MA2 Nord-est MA2 Nord-est
SNUTS1 | MA3 Sud-Occidental MA3 Sud-Occidental
SNUTS2 | MA11 Rabat Sale Zemmour Zear MA11 Rabat Sale Zemmour Zear
SNUTS2 | MA12 Doukkala Abda MA12 Doukkala Abda
SNUTS2 | MA13 Tadla Azilal MA13 Tadla Azilal
SNUTS2 | MA14 Tanger Tetouan MA14 Tanger Tetouan
SNUTS2 | MA15 Gharb Chrarda Beni Hssen MA15 Gharb Chrarda Beni Hssen
SNUTS2 | MA16 Chaouia Ouardigha MA16 Chaouia Ouardigha
SNUTS2 | MA17 Marrakech Tensift Al Haouz MA17 Marrakech Tensift Al Haouz
SNUTS2 | MA18 Grand Casablanca MA18 Grand Casablanca
SNUTS2 | MA21 Meknes Tafilalet MA21 Meknes Tafilalet
SNUTS2 | MA22 Fes Boulemane MA22 Fes Boulemane
SNUTS2 | MA23 Taza Al Hoceima Taounat MA23 Taza Al Hoceima Taounat
SNUTS2 | MA24 L'Oriental MA24 L'Oriental
SNUTS2 | MA31 Oued Ed dahab Lagouira MA31 Oued Ed dahab Lagouira
Laayoune Boujdour Sakia El

SNUTS2 | MA32 Hamra MA32 Laayoune Boujdour Sakia El Hamra
SNUTS2 | MA33 Guelmim Es semara MA33 Guelmim Es semara
SNUTS2 | MA34 Souss Massa Draa MA34 Souss Massa Draa
SNUTS3 | MA111 | Rabat MA111 Rabat
SNUTS3 | MA112 | Khemisset MA112 Khemisset
SNUTS3 [ MA113 | sale MA113 Sale
SNUTS3 | MA114 [ Skhirate Temara MA114 Skhirate Temara
SNUTS3 | MA121 | Al Jadida MA121 | AlJadida
SNUTS3 | MA122 | Safi MA122 | Safi

Province created in 2009 Split of El Jadida? MA123 | sidi Bennour

Province created in 2009 Split of Safi ? MA124 | Youssoufia
SNUTS3 | MA131 | Azilal MA131 Azilal
SNUTS3 | MA132 | Beni Mellal MA132 | Beni Mellal

Province created in 2009 Split of Beni Mellal MA133 | Fquih Ben Salah
SNUTS3 | MA141 | Chefchaouen MA141 | Chefchaouen
SNUTS3 | MA142 | Fahs Anjra MA142 Fahs Anjra
SNUTS3 | MA143 | Larache MA143 Larache
SNUTS3 | MA144 [ Tanger Assilah MA144 Tanger Assilah
SNUTS3 | MA145 | Tetouan MA145 | Tetouan

Prefecture created in 2005 Sl E IR

prefecture MA146 | Mdig-Fnideg
Split of sidi Kacem
Province created in 2009 (f:o%hgfgnf?rgﬁ?s
el MA147 [ Ouezzane

SNUTS3 | MA151 | Kenitra MA151 | Kenitra
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SNUTS3 [ MA152 | Sidi Kacem MA152 | Sidi Kacem
Province created in 2009 Split of Kenitra MA153 | sidi Sliman
SNUTS3 | MA161 | Benslimane MA161 Benslimane
SNUTS3 | MA162 | Khouribga MA162 Khouribga
SNUTS3 | MA163 | Settat MA163 | Settat
Province created in 2009 Sp:)i:oo\riﬁsgat MA164 | Berrechid
SNUTS3 | MA171 | Al Haouz MA171 Al Haouz
SNUTS3 | MA172 [ Chichaoua MA172 Chichaoua
SNUTS3 | MA173 | El Kelaa Sraghna MA173 El Kelaa Sraghna
SNUTS3 | MA174 | Essaouira MA174 Essaouira
SNUTS3 | MA175 | Marrakech MA175 Marrakech
Province created in 2009 Sf:g:]g;ﬁ')gilﬁie
MA176 | Rehanna
SNUTS3 | MA181 | Casablanca MA181 Casablanca
SNUTS3 | MA182 | Madiouna MA182 Madiouna
SNUTS3 | MA183 | Mohammedia MA183 Mohammedia
SNUTS3 | MA184 [ Nouaceur MA184 Nouaceur
SNUTS3 | MA211 | Meknes MA211 Meknes
SNUTS3 [ MA212 | ElHajeb MA212 El Hajeb
SNUTS3 | MA213 | Errachidia MA213 | Errachidia
SNUTS3 | MA214 | Ifrane MA214 Ifrane
SNUTS3 | MA215 | Khenifra MA215 | Khenifra
Split of Khénifra &
Province created in 2009 prgﬁgcgirgﬁ 5
differents regions) MA216 | Midelt
SNUTS3 | MA221 | Boulemane MA221 Boulemane
SNUTS3 | MA222 | Fes MA222 Fes
SNUTS3 | MA223 | Sefrou MA223 Sefrou
SNUTS3 | MA224 | Moulay Yacoub MA224 Moulay Yacoub
SNUTS3 | MA231 | Al Hoceima MA231 Al Hoceima
SNUTS3 | MA232 | Taounate MA232 Taounate
SNUTS3 | MA233 | Taza MA233 | Taza
Province created in 2009 Split of Taza MA234 | Guercif
SNUTS3 | MA241 | Berkane MA241 Berkane
SNUTS3 | MA242 | Figuig MA242 Figuig
SNUTS3 | MA243 | Jerada MA243 Jerada
SNUTS3 | MA244 | Nador MA244 | Nador
SNUTS3 | MA245 | Ouajda Angad MA245 Ouajda Angad
SNUTS3 | MA246 | Taourirt MA246 Taourirt
Province created in 2009 Split of Nador MA247 | Driouch
SNUTS3 | MA311 | Aousserd MA311 Aousserd
SNUTS3 | MA312 | Oued Ed Dahab MA312 Oued Ed Dahab
SNUTS3 | MA321 | Boujdour MA321 Boujdour
SNUTS3 | MA322 | Laayoune : MA322 Laayoune
Province created in 2009 Sl i Lgayoune MA323 | Tarfaya
SNUTS3 | MA331 | Assa Zag MA331 Assa Zag
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SNUTS3 | MA332 | Es Semara MA332 Es Semara
SNUTS3 | MA333 [ Guelmim MA333 Guelmim
SNUTS3 | MA334 | Tan Tan MA334 Tan Tan
SNUTS3 [ MA335 | Tata MA335 | Tata
SNUTS3 | MA341 | Agadir Ida Ou Tanane MA341 Agadir Ida Ou Tanane
SNUTS3 | MA342 | Chouka Ait Baha MA342 Chouka Ait Baha
SNUTS3 | MA343 | Inezgane Ait Melloul MA343 Inezgane Ait Melloul
SNUTS3 | MA344 | Ouarzazate MA344 | Ouarzazate
SNUTS3 | MA345 | Taroudannt MA345 Taroudannt
SNUTS3 | MA346 | Tiznit MA346 | Tiznit
SNUTS3 | MA347 | Zaroga MA347 | Zagora
Split of Ouarzazate
Province created in 2009 & Erra(;hldla (from
2 differents
regions) MA348 | Tinghir
Province created in 2009 Split of Tiznit MA349 | Sidi Ifni
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