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1 Introduction

The ESPON 2013 DB project has been structured in several challenges in order to fulfil
its objectives. The challenge to which this technical report refers to is the challenge
number 5: “Combining socio-economic data measured for administrative zoning
(NUTS level) and environmental data defined on a regular grid (like Corine Land
cover)”. The UAB (Universitat Autonoma de Barcelona) is the responsible partner with
regard to this challenge.

Most of the socioeconomic variables or indicators are typically given by administrative
unit, i.e. NUTS regions, whereas the environmental data is usually not following those
boundaries, but given by natural units or regular grid cells.

The aim of this challenge is to define a suitable methodology for integrating and
making comparable data coming from statistical sources (e.g. EUROSTAT) and
measured by administrative unit, together with environmental data stored by natural
unit or regular grid structure (e.g. Corine Land Cover).

The ESPON 2006 program developed some indicators in which the environmental data
was transposed to NUTS division by means of GIS tools, in order to make them
comparable to socioeconomic data. The results from this integration strategy, not
always convincing, make clear the necessity of implementing a new integration
process based on grid methods as it is said in the tender of the Espon 2013 Database
project and in the Modifiable Areal Unit Problem study.

ESPON 2013 Database challenges

According to the E.S.T.I (space, Source, Time, Indicator) framework presented in the
“Handbook for data collection” (ESPON 3.2, Final Report, Annex) four main objectives
were identified in the tender of the ESPON 2013 DB Programme.

This challenge is included in the second key-question: “Combination of
heterogeneous sources- balancing Eurostat data”, that emphasizes the need of
the integration between different types and sources of data. The harmonization of the
database in a fixed spatial division (NUTS3) solution that was chosen by many ESPON
2006 projects presented some doubts and not always convincing results. It is in this
scenario that a new integration methodology based on the reverse operation is
mentioned, a projection of socio-economic information into units elaborated
for the monitoring of natural resources.

Modifiable Areal Unit Problem (ESPON 3.4.3)

The MAUP study, in its chapter 4 “Exploration of gridding methods”, highlights the
integration of heterogeneous databases as one of the most promising application of
gridding methods for ESPON.

Two potential fields of applications are distinguished for gridding methods:
e Time harmonisation of changing territorial units.




“The use of grid help to build an harmonised territorial framework where all changing
territorial divisions are harmonised and can further be used for the analysis of time
variation” MAUP study (ESPON 3.4.3)

e Thematic harmonisation and combination of heterogeneous spatial
sources.

The ESPON 2006 integration strategy, called “Eurostat oriented” by MAUP study,
based on transferring all the information that it is not delivered on the basis of
administrative units (NUTS 2 or NUTS 3) toward administrative units, is questioned,
and the use of a new strategy is proposed.

“Information of good quality (as CLC) is therefore transformed into information of bad
quality when projected in spatial units which are not adapted” MAUP study (ESPON
3.4.3).

" “Eurostat oriented” strategy could be replaced by another strategy that could be
called the “EEA oriented” where all data would be transformed into grid and integrated
on this basis” MAUP study (ESPON 3.4.3).

Methodology Proposal

In the First Interim Report of the project (Feb 2009), a methodology proposal was
made on the basis of existing applications made by other institutions, such as:

e "“A Downscaled Population Density Map of the EU from Commune Data
and Land Cover Information” by Javier Gallego, JRC-ISPRA.

A combination of commune population data with Corine Land Cover to produce
an EU-wide grid with 1 ha resolution of downscaled population density®.

e G-Econ Research project of the University of Yale to develop a
geophysically based data set on economic activity.

Estimation of gross output at a 1-degree longitude by 1-degree latitude
resolution at a global scale for virtually all terrestrial grid cells based on spatial
rescaling settled on proportional allocation?.

¢ FARO-EU (Foresight Analysis of Rural areas Of Europe)

The project is aimed to analyse Rural Development in Europe by analysing
patterns and trends of a selection of territorial indicators specific for rural areas
within a Spatial Regional Reference Framework®.
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http://epp.eurostat.ec.europa.eu/portal/page/portal/research_methodology/documents/S14P3 JAVIER _GALLEGO DO
WNSCALED POPULATION DENSITY.pdf

2 “New Metrics for Environmental Economics: Gridded Economic Dats” by William D. Nordhaus.
http://www.oecd.org/dataoecd/44/7/37117455.pdf

* www.faro-eu.org
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e "“Transforming Population Data for Interdisciplinary Usages: From
census to grid” by Deborah Balk & Greg Yetman from Columbia University.

Creation of the Gridded Population of the World (GPW) data base implementing
a proportional allocation of population from administrative units to grid cells
4

The objectives established in the tender of the ESPON 2013 DB, the MAUP study
results and recommendations, the bibliography research on existing methodologies
and our experience at the UAB, as European Topic Centre on Land Use and Spatial
Information, supporting the EEA in monitoring the land use/land cover change in
Europe and analyzing the environmental consequences; lead us to the conclusion that
the best way to downscale socioeconomic data and make them comparable with other
kind of data, is using a regular grid structure, in which each cell takes a figure of
the indicator or variable.

It was also concluded that depending on the nature of each variable, a different
integration method should be applied. In other words, the way of calculating the
actual figure for each grid cell might differ between different types of data, according
to their definition.

The European Reference Grid

The EEA recommends the use of EEA reference grids for projection ETRS89-LAEA 52N
10E. The recommendation is based on proposal at the 1% European Workshop on
Reference Grids>.

The 1% Workshop on European Reference Grids was organized by the Joint Research
Centre of the European Commission following a request of the EEA and the request of
the INSPIRE Implementing Strategies Working Group that recommended the
adaptation of a Europe-wide reference grid to facilitate the management and analyses
of spatial information. The interest of the creation of a common coordinate reference
system and a common equal-area grid to represent EU and Pan-Europe was also
expressed by the National Statistical Institutes.

Taking into account this recommendations and our UAB/ETC-LUSI experience under
some EEA projects such as LEAC (Land and Ecosystem Accounting), we proposed to
disaggregate socioeconomic data into the 1 km European Reference Grid®, as it is
the way in which valuable data for the ESPON projects, such as the Corine Land Cover
changes, are stored as well.

Testing process

After making all these decisions, we have carried out several tests with different data
using different integration methods, trying to achieve useful results, on the one hand,

* http://sedac.ciesin.columbia.edu/gpw-v2/GPWdocumentation.pdf
% http://eusoils.jrc.ec.europa.eu/projects/alpsis/Docs/ref grid sh_proc_draft.pdf
® http://dataservice.eea.europa.eu/dataservice/metadetails.asp?id=760
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but aiming at preparing the basis for the automation of the processes and integration
with environmental data in an OLAP (On-Line Analytical Processing) cube.

Whenever an ESPON project would like to make the comparison of any kind of
socioeconomic data together with land cover or environmental data not measured by
administrative unit, the ESPON 2013 DB project, through the challenge 5 outcomes,
will be ready to facilitate this task and provide them with the expected results or
methodological tools to be applied.

The goal of the results presented in this report is to highlight the high potential of the
three methodologies proposed. At this point the layers distributed by 1km grid
resulting from applying the different methods are not available; their future
distribution will be based on the building of OLAP’s cubes using the most updated
data.

Objectives

This technical report is aimed at explaining the details of the methodology and tests
undertaken regarding the challenge 5 of the ESPON 2013 DB and it has, in particular,
the following objectives:

e Review and summarise the background of the challenge 5.

e Give a detailed description of the methodology to be applied in order to
downscale socioeconomic data.

e Describe the different disaggregation methods.
e Explain the tests undertaken and the results that have been achieved so far.
¢ Make some conclusions about all the processes undertaken so far.

e Define the next steps to be carried out.




2 Methodology description

This section describes the details of the methodology proposed to face the challenge
of combining data measured using different reporting units.

According to what it has been explained in the introduction, and after reviewing
several studies and taking into account our experience at the UAB (ETC-LUSI) and the
EEA, we propose to integrate socioeconomic data in the 1 km European Reference
Grid, because, besides some other reasons, this unit is used to summarise land cover
data and other types of environmental data processed at the EEA.
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Figure 1. The 1 km European Reference Grid will hold both environmental and socioeconomic
information.

Therefore, the first step to be carried out should be the intersection between the 1
km European Reference Grid and the administrative units by which the indicator is
given. This is done by a physical overlay of both layers in vector format, by means of
the ArcGIS tool Intersect. This tool creates a new layer holding both the geometries
and the attributes of the source layers.




Layer of NUTS3

INTERSECT

=

Layer of 1km2 European Reference Grid

Figure 2. Example of the intersection tool.

Once the intersection has been computed, a way of computing a single figure by each
reference grid cell should be defined. It has been stated that depending on the nature
of each indicator or variable, a different kind of integration procedure should be
defined. In this regard, we have defined and tested with different data the following

three integration methods:

2.1 Integration methods

Maximum area criteria: the cell takes the value of the unit which covers most of the

cell area. It should be a good option for uncountable variables.

L

NUTS3 | REGION GRIDCODE INDEX
ES513 | LERIDA E3599N2106 | 20020800
Layer resulting from the intersection
GRIDCODE INDEX NUTS3 | REGION
E3599N2106 | 20020800 | ES513 | LERIDA




Proportional calculation: the cell takes a calculated value depending on the values
of the units falling inside and their share within the cell. This method seems very
appropriate for countable variables.

E/' Cell value = = ( V; * Share; )
Where: V; = Value of unit i
§5% Share; = Share of unit i within the cell
In the example: V; * 0.85 + V;, * 0.15

Proportional and weighted calculation: the cell takes also a proportionally
calculated value, but this value is weighted for each cell, according to an external
variable (e.g. population). This method can be applied to improve the territorial
distribution of a socioeconomic indicator. For instance, a GDP indicator can be
redistributed by 1 km grid and weighted by the population figures of each cell (coming
from the 1 km population density dataset produced by JRC).

;/' Cell value = W, Z ( V; * Share; )
= Where: V; = Value of unit i
W, ;5% Share; = Share of unit i within the cell
W. = weight assigned to cell c

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

Depending on each type of indicator or variable to be integrated within the reference
grid, a different type of integration should be decided and tested. Besides the method
finally chosen to integrate, it is important to highlight that indicator figures given by
area unit, e.g. by square kilometre, should be converted considering that each cell has
a total area of 1 km?.

Whenever it is possible, the third method has been used and should be used to
disaggregate the data, as it gives an added value to the source data, providing more
interesting results when different data are put together on a cell-by-cell basis.

Annex 1 shows the test results for the three integration methods.




3 Integration of socio-economic and

environmental information

Once the variable has been distributed by 1 km cell, it can be compared to other data
on a cell-by-cell basis, and it can be integrated into an OLAP (Online Analytical
Processing) cube.

The OLAP technology’ use a multidimensional data model, allowing complex analytical
and ad-hoc queries with a rapid execution time. This solution facilitates the integrated
analysis of several types of geographic and statistical data to users with or without
GIS knowledge.

The next schema presents the general process to make possible the integration within

an OLAP cube
Weighted
by
Population

Pobulation Grid
2001 (JRC)
M‘,‘@M\ ““‘l'ré’\

~A

Unemployment
2001 (Eurostat)

Integration

Integration

OLAP CUBE

» e ‘
CLC 2000 (EEA) Aggregation

?Online Query

/ AN
[ Dimensions Measures \
Nuts3 Code | Corine Class Level 1 Ha Unemployment Total
Multiple AT111 Artificial surfaces 3795 697
Applications
[
=l
L_I || Maps Graphics & Statistics

Figure 13. Simplified schema of data integration in an OLAP Cube

In the case of ESPON OLAP cube, it consists on the ESPON socio-economic
variables as numerical attributes or measures that will be aggregated using a set of
dimensions. The dimensions or topics of interest for the user are generally
represented by different types: spatial dimensions, usually represented by

'Some OLAP information resources:

1- http://en.wikipedia.org/wiki/Online_analytical processing
2- http://www.cs.sfu.ca/CC/459/han/papers/chaudhuri97.pdf
3- http://es.wikipedia.org/wiki/Cubo_ OLAP
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administrative units for Europe (NUTS), a humber of thematic dimensions: land use
data or dominant land cover types; and a third type, which is the temporal
dimension that shows the difference between two years time.

In this way, we are able to ask to the ESPON-OLAP cube some questions taking into
account the socioeconomic variables or indicators. For example, having the GDP and
CLC changes in the ESPON OLAP cube, we could analyse which land cover flows occur
by different GDP ranges, and, in the end, get the results on a NUTS3, NUTS2 or
country (NUTSO) basis.

The OLAP Cube delivered together with the ESPON 2013 DB Final Report is the version
3.0, and holds the following dimensions and measures:

e Socioeconomic variables
GDP 2003
GDP 2006
Active population 2003
Active population 2006
Unemployment 2003
o Unemployment 2006
e Land cover
o Corine Land Cover 1990
o Corine Land Cover 2000
o Corine Land Cover 2006
e Land cover changes
o Land Cover Flows 1990-2000
o Land Cover Flows 1990-2006
o Land Cover Flows 2000-2006
e Measures
o Population density 2001 (inhab/km?)
o Area (ha)
e Geographical dimensions
Elevation Breakdown
Biogeographic Regions
Large Urban Zones and City Names
Massifs
NUTS 2006
NUTS 2003
River Basin Districts UE

o O O O

O O O 0O O O O

The ESPON OLAP Cube can be accessed either online or offline. Online connection has
not been implemented yet in the framework of the ESPON DB. So far, a CUB file has
been provided in order to use the ESPON OLAP Cube offline. Annex 2 explains how to
use this file and make queries to the Cube by means of MS-Excel.

11




4

Future steps

There are several improvements and future implementations we have in mind to make
this methodological approach and derived tools grow up in the future. We list below
some of them:

a)

b)

d)

f)

Methodological improvements: Some aspects that have to be deeply analysed
are:

- Treatment of administrative units with no data values.

- Differences between geographical extents, for example between Nuts 3 2006
layer and Corine Land Cover.

- Improvement of the disaggregation performance in terms of time and
manageability of the final layer.

- Calculation of deviations with respect to the source data.

Extent increase: It is foreseen to increase the number of neighbours, countries
and areas to process. The possible candidates will comprise Maghreb and part
of Saharan Africa together with a portion of the CIS®.

Follow-up of the EFGS: It might be very useful to keep following up the
outcomes of the European Forum for Geostatistics® in order to contrast the
proposed method, and, eventually, improve it.

Questionnaire: As the ESPON OLAP Cube is a standalone database we would
like to explain to the ESPON projects the practical possibilities of the tool and
ask them feedback about the data they would like to have combined with other
data sources. For example, many projects might like to have some of their
datasets combined with Corine Land Cover. It is important for us to identify
such datasets in order to think how aggregate/disaggregate them into the grid
and, eventually, integrate them within the ESPON OLAP Cube.

Integration with the ESPON 2013 Database: It should be deeply studied the
most suitable solution to integrate grid data in the ESPON 2013 Database and
to make the ESPON OLAP Cube available to users through the database
interface. The main idea is to facilitate the comparison and analysis of socio-
economic data with environmental data that wusually not follows an
administrative distribution. At this stage, the ESPON OLAP Cube is provided as
a standalone file which is accessed from the Database by means of a link. In
order to use it, a connection from MS Excel should be established as it is
explained in the ESPON OLAP Cube User Manual (Annex 2 of this Technical
Report).

Visualisation tool: At this stage, the ESPON OLAP Cube queries are made
through MS Excel Pivot Tables application, which allows to get the results in
table format. A suitable web visualisation tool could be adapted and integrated
into the ESPON database framework allowing the visualisation of grid and socio-

& Commonwealth of Independent States
® http://www.efgs.ssb.no/
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g)

h)

economic ESPON OLAP data and, eventually, the other ESPON database data.
Two specific environments could be defined depending on the specific needs of
the user: one more simple, designed for a basic user just for visualisation
purposes, and a more advanced one, being able to show comprehensive results
like interactive maps, graphs or tables.

A set of ESPON OLAP Cubes: The ESPON OLAP Cube, as a standalone database,
is built by means of the integration of specific datasets within the 1 km2
European Reference Grid, which should be previously selected according to the
analytical purposes. Therefore, if several purposes are identified, there should
be several thematic Cubes to fit them. Moreover, some ESPON OLAP Cubes
could also be built on the basis of a better resolution grid only for some specific
region, such as urban areas to better analyse urban processes.

in order to integrate the gridded data and make them ready to be queried and

analysed together with other types of data, like land cover, natural units,
protected areas, and so on, for different scales (i.e. Urban Cube).

13




5 Conclusions

After having defined a methodology in order to be able to put together and analyse
socioeconomic and environmental data, and having made several tests using different
datasets, we can make now some conclusions about the main outcomes of the work
done and the things we have learned so far:

e Disaggregating socioeconomic data by a regular grid is the best solution in
order to downscale such information reported by administrative areas.

e The 1 km European Reference Grid is a good option to undertake the
disaggregation because:

o It has an European coverage

o It follows Inspire specifications

o Itis used for several institutions as the reference grid

o Its resolution is optimal in order not to lose data precision

e For uncountable data (non-numeric values), the best aggregation method is the
“maximum area criterion”.

e For countable data, the best method is the proportional one, which calculates
the final value according to the area share of each of the values.

e Whenever it is possible, it is better to weight the final figures when using a
proportional method, e.g. by population.

e The “proportional and weighted” aggregation method is the one that gives
better results, plus some added value to the downscaling.

e The different methods are independent from the source data format and can be
applied to vector and raster format.

e In order to achieve good results following this methodology it is important to
use data sources which follow the same spatial and temporal specifications
(extent, spatial resolution, temporal resolution...).

e This methodology allows the integration of socio-economic in an OLAP cube,
which facilitates the comparison and analysis of such data together with land
cover data, for example.

e The benefits of having the ESPON OLAP Cube built up has been proven,
although the pre-processing and data selection steps take quite a long time and
resources. Furthermore, once the Cube is ready, it is not possible for the users
to add data dynamically.

To sum up, it can be added that any kind of socioeconomic data can be processed
using the methodology proposed and tested, in order to have them downscaled and
stored by 1 km grid, facilitating their comparison with many other data not reported
by administrative units.

Our next steps will be aimed at improving the performance of the methodologies
proposed but also to analyse the introduction of some changes based on our results
and new projects at European context.

14
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ANNEX 1. Testing the methodology

In order to test the methodology proposed and the different methods of data
integration into the reference grid, we have chosen some socioeconomic variables or
other data not being measured by grid cell, but stored using administrative units or
other kind of irregular delimitation. Thus, we have chosen variables such as GDP,
unemployment or urban dominance. The next sections show the steps undertaken and
results achieved for any kind of test done.

Testing the maximum area criterion: Urban dominance

(2000) based on the Urban Morphological Zones.

The maximum area criterion is suitable for uncountable data or data given by ranges.
In particular, this approach can be applied to better differentiate the urban/non urban
character of the land as has been highlighted by the team of ESPON FOCI° project.
The advantage of taking percentage of Urban Morphological Zones over pure land
cover classes is that UMZ indicates if certain area of urban fabric is part of a greater
entity (equivalent to a city). Then, the urban dominance could be used to characterise
certain areas and to relate them to other descriptors.

a) Source data:

In order to make this test we have used the Urban Morphological Zones 2000 (Map1l.
Urban Morphological Zones 2000), an EEA’s dataset which is a delimitation of urban
areas according to a functional definition. The UMZ2000 come from a reclassification
of different land cover classes of CLC2000 following different criteria and, therefore,
they are not following administrative boundaries but an artificial boundary created by
addition of land cover polygons.

For further details about UMZ, please visit:
http://dataservice.eea.europa.eu/download.asp?id=17335&filetype=.pdf

10 http://www.espon.eu/mmp/online/website/content/programme/1455/2233/2236/2239/index_EN.html
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b) Process steps:

As it has been stated in the methodology section, the first step has been the
intersection between the Reference Grid and the UMZ2000. In this way, we are able to
calculate which share of grid cell is occupied by an UMZ.

19



Figure 3. Intersection of UMZ2000 and the Reference Grid.

If the cell has more than its half (50%) covered by an UMZ polygon, we define it as
an urban-dominant cell, whereas if it has less than 50% of UMZ inside, it is defined as
a non-urban cell.

B I |
ﬂjj ) Y,

Figure 4. Urban dominance definition process.

Finally, this kind of map can be elaborated, where we can see the urban dominance in

Europe by 1 km grid cell being able to identify quicker the main points of urban
surfaces in Europe:
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Map 2 . Urban Dominance layout
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What is interesting is that now we are able to analyse land cover changes and flows
by urban or non-urban cells, or any other indicator. Furthermore, we can create an
urban classification by percentage ranges, e.g. 0-20%, 20-60%, 60-100% (low urban
dominance, mid urban dominance, high urban dominance):
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Map 3 . Urban Classificatiion by density ranges
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Conclusion: the maximum area criteria is useful for non-numeric values or in case we
are interested in a discrete classification of grid cells, either by a thematic attribute or
a value range. Moreover, the ESPON FOCI project found interesting this kind of
approach applied to UMZ because it can be used as a criteria to define urban
dominance and integrate it in the urban-hinterland analysis.
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Testing the "Proportional calculation” method:

Unemployment rate total (2001)

a) Source data:

As for the proportional calculation method, we have chosen an indicator of
unemployment: the unemployment rate total (2001) from Eurostat. It represents
unemployed people as a percentage of the economically active population, and it is
measured by NUTS3 region.

Although the most suitable methodology to be applied on this indicator is the third
one, proportional and weighted calculation, we have selected the unemployment rate
total as an example of the possible results that can be obtained by applying the
second methodology.

| A | B G | D | E | F | G H | | | J |

1 _|Employment and Labour Market
2 |NUTS level 3 (version 1999)

3 |Subtheme: Unemployment Unemployment Unemployment Unemployment Unemployment Unemployment Unemployment Unemployment
Indicator: Unemployment Unemployment Unemployment Unemployment Development of  Development of  Development of  Development of

rate total rate female rate male rate under 25 unemployment unemployment unemployment unemployment
years rate 19958-2001 rate, female, 1998- rate, male, 1998-  rate, <25 years,

4 2001 2001 1998-2001

Description: in % in% in% in% in percantage in percantage in percantage in percantage
a5l points points points points
6 |Time: 2001 2001 2001 2001 1998-2001 1995-2001 1998-2001 1995-2001
Source: Eurostat; Norway Eurostat; Norway Eurostat; Norway Eurostat; Norway Eurostat; Norway Eurostat; Norway Eurostat; Norway Eurostat; Norway
and Switzerland:  and Switzerland:  and Switzerland:  and Switzerland: and Switzerland: and Switzerland:  and Switzerland:  and Switzerland:
Mational Statistical Mational Statistical Mational Statistical National Statistical National Statistical Mational Statistical Mational Statistical Mational Statistical

7 Offices Offices Offices Offices Offices Offices Offices Offices
8§ |Comment:

9 INUTS 3 83 Region UNRTO1N3 UNRFOIN3  UNRMOTNS UNRU2501M3  UNRTISN3 UNRFISN3 UNRMIBNS UNRLI2538M3
110 |AT111 Mittelburgenland 31 43 22 34 -1,0 -1.8 -05 -01
11 |AT112 Nordburgenland 23 28 20 40 08 12 05 06
12 |AT113 Stidhurgenland 43 52 35 76 -08 -1.4 -05 00
(13 |[AT121 Mostviertel-Eisenwurzen 21 27 15 35 06 08 06 05
[ 14 |AT122 Niederdsterreich-Std 34 38 30 52 -08 -1,2 -08 -01
15 |AT123 Sankt Pélten 33 37 29 6,0 08 15 04 07
16 |AT124 Waldviertel 30 37 24 47 -08 -1.8 -03 -01
17 |AT125 Weinviertel 29 35 24 41 06 BN 03 05
|18 |AT126 Wiener Umland/MNorcteil 23 27 21 36 -07 -1 -04 00
19 |AT127 Wiener Umland/Sticteil 29 33 28 43 10 12 08 02
20 |AT13 Wien 49 49 49 7.2 1.7 -1.8 1.7 -18
21 |AT211 Klagenfurt-Villach 41 52 32 8,1 A1 13 10 A9
| 22 |AT212 Oberkarrten 56 85 36 94 -1.4 -2,0 -08 24
23 |AT213 Unterkérnten 37 51 26 57 12 A7 03 20

Figure 5. Unemployment source data.

b) Process steps:

We start joining the figures of the indicator on unemployment with the layer of NUTS3
using the unique identifier of the NUTS3 regions, this operation allows to have a
geometry representation of the information.

In order to have a single dataset holding the NUTS3 and the Reference Grid
geometries, including the attribute information, we carried out an overlay process.
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REGION
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INTERSECT

|

<>
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INDEX

E3599N2106

20020800

GRIDCODE

INDEX
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REGION
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20020800

ES513

LERIDA

5,7

Figure 6. Creation process schema for unemployment downscaling.

After that, we should recalculate a single value for each grid cell, based on the NUTS3
value or values that fall inside. If a cell contains different NUTS3 values, the final
value will be calculated depending on the share of surface of each NUTS3 region
within the cell. For example, if a cell has 0.2 out of 1 covered by one NUTS3 region
and 0.8 covered by a second NUTS3, the figures should be calculated accordingly

(multiplying the first figure by 0.2 and the second one by 0.8).

Vi
Al

V2
A2

V1= 8,8 % Unemployment people
Al = 0,6 km2
V2 = 8,6 % Unemployment people
A2 = 0,4 km2

N

Final value of the cell:

Vfinal = 5,28 + 3,44 = 8,72 % Unemployment people
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c) Results:

The results put on a map have a look like this:

Map 4 . Distribution of unemployment rate total by grid

-

AB,ESPON 2013 DATABASE, 2010
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tion for adminisrative ix

Although it seems a map where NUTS3 have been coloured as such, the data are
stored by 1 km grid cell and, therefore, they can be compared with other data stored

under the same grid coding, such as land cover data.
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Testing the "Proportional and weighted calculation”
method: GDP - Wealth and Production (2002)

a) Source data: In order to test the third aggregation method, we have chosen an

economic variable, the GDP in euro per inhabitant 2002 (Eurostat) (Map 5. GDP
€/inhab. 2002), and decided to weight its values by the population living in
each 1 km grid cell. In this way, the GDP value is downscaled in a more realistic
manner. As for population, we have used the JRC’s population density grid
dataset!! for the year 2001. In this grid, population data for communes is
remapped based on Corine Land Cover classes and a quite complex algorithm?2,

Map 5. GDP €/inhab. 2002 distributed by Nuts3 2003

'tho Vi

KK

W

This map does nat
necessanly reflect the
cpiricn of the ESPON
Moritoring Cormittes

‘MAB, ESPOH 2013 DATABASE, 2010 !
B ETren o BorLF et B SRR Reglonallevel Nuts3 2003
Al A dun. Source: GOP in eurnsperinhablant (EUROSTAT), 2002

Crigin of data: GDP in eyros per inhabitant (EUROSTAT), 2002
© EuroGeograp hics Assaciation for adminidrative boundanes

Wealth and Production

GDP €linhab. 2002
[ ]<10000

[] 10000 - 20000
I 20000 - 35000
B > 35000

1 http://epp.eurostat.ec.europa.eu/pls/portal/docs/PAGE/PGP_RESEARCH/PGE_RESEARCH_NTTS/S14P3%20-
%20JAVIER%20GALLEGO0%20-%20%20DOWNSCALED%20POPULATION%20DENSITY.PDF
12 http://www.eea.europa.eu/data-and-maps/data/population-density-disaggregated-with-corine-land-cover-2000-1
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b) Process steps: In this case, the GDP is measured by NUTS3 regions. Therefore,
the first step, as in the previous two cases, is overlaying the layer in which the
data is given with the 1 km Reference Grid. After that, a single figure should be
calculated for each 1 km grid cell, depending on the values coming from the
NUTS3 regions overlaying it. If more than one value is shared by a grid cell, the
final figure is calculated proportionally with regard to the area that each value
occupies within the cell.

Ay »

pinm:
GRID GDP *
CODE AREA GbP AREA
GRIDCODE1 Al GDP1 Al * GDP1 GRID GDP
CODE
GRIDCODE1 A2 GDP2 A2 * GDP2 GRIDCODE1 Al * GDP1 + A2*GDP2

Finally, the value of GDP per capita that has been calculated by each grid cell is
multiplied by the population figure in that cell, giving a final GDP value which reflects
not only the richness of the region but also the distribution of that richness amongst
the inhabitants. The next figure presents the general schema followed to calculate the
indicator.
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Join
NUTS3
v
Intersect ;
GDP NUTS3 Reference Grid
1km
JOIN POPULATION [N
l Density Grid RS
GDP
(2002)

Figure 7. Creation process schema for GDP downscaling.

Exceptions: To obtain the final GDP (2002) weighted by the population it has been
necessary to use the population density grid but also the population 2003 distributed
by NUTS3 (Eurostat). The reason is that the population density grid doesn’t cover all
the extension of the layer NUTS3 , this mainly happened in islands zones like Canary
islands. In these regions, to be able to calculate the GDP total, the weighted process
has been made with the information of the population from Eurostat.
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A | B c 1 D [ E F \ G

1_[Population |

2 |HUTS level 3 (version 2003)
Subtheme: Population Population Population Population Population

| 3 | structure structure structure structure structure
Indicator: Average Population Average male Average female Population density  Development

2003 Population, share in Population, share in 2002 average population
%, 2003 %, 2003 1995-2003 in %

5 _|Description:

6 |Time: 2003 2003 2003 2002 2003
Source: Eurostat, Norway  Eurostat, Norway  Eurostat; Norway Eurostat; Norway  Eurostat; Norway

and Switzerland:  and Switzerland:  and Switzerland:  and Switzerland:  and Switzerland:
Mational Statistical Mational Statistical National Statistical  National Statistical  National Statistical

7 Offices Offices Offices Offices Offices

3 |Comment: UKM + UKN = 2002 UKM + UKN = 2002 UKM + UKN = 2002 UKM + UKN = 2002

9 NUTS 3. 03 Redion AvgPoph303 AvgmPopN303 AygfPopN303 PopdensN302 DavgPop3503h3
| 25 |AT222 Liezen 81.800 434 515 2489 11

26 |AT223 Ostliche Obersteiermark 173.700 434 5186 574 -106
| 27 |AT224 Oststeiermark 268.400 493 50,7 773 43
| 28 |AT225 West- und Stdsteiermark 190.700 491 509 845 30
| 29 |AT226 Westliche Obersteiermark 108.200 43,0 508 36,2 -40
30 |AT311 Innviertel 273.200 43,2 508 96,8 18
| 31 |AT32 Linz-Wels 531.300 485 515 3024 06
| 32 |AT33 Mihlviertel 202.700 50,0 50,0 753 489
| 33 |AT314 Steyr-Kirchdorf 152.600 43,0 51,0 63,3 11
34 |AT31S Traunviertel 227100 457 51,3 89,7 2.9
| 35 |AT321 Lungau 21.300 433 507 215 -18

Figure 8. Eurostat’s 2003 population source data.

The next figure highlights in blue and red the main zones not covered by the
population density grid and where it has been necessary to use the population
information provided by Eurostat.

Figure 9. Location of areas out of population grid’s scope.

Results: when we put the results on a map, we have the following layouts:
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Map 6 . Distribution of GDP in Euro 2002 by grid
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As it is obvious according to the method, the GDP is concentrated in the biggest urban
areas, where most of the people are living and somehow higher in the grid cells
belonging to the richest regions in Europe. Consequently, this method of redistributing
and weighting data by grid cells is useful to be somehow independent of the
administrative (arbitrary) divisions. This case is highlighted for example in the south-
west of Ireland and in the north of Italy.
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a) South-west of Ireland:

3
Wealth and Production Wealth and Production
GDP €linhab. 2002 GDP in Euro 2002
[ ]<10000 [ 1< 10 million euros
[] 10000 - 20000 [ 10-30
I 20000 - 35000 I 30- 50
I > 35000 B > 50 million euros

Figure 10. Original GDP €/inhab distributed by Nuts3 2003 vs. GDP in Euro distributed by grid at the
South-west of Ireland.

In this case the Nuts3 region (IE025) is very big, but the richness is concentrated
mainly around the Cork city (a small dot at the mapped scale, highlighted with a red
square).

Wealth and Production )
GDP in Euro 2002 | |
[ ] <10 million euros l
[]10-30
[ 30- 50

B > 50 million euros

Figure 11. Zoom in on the Cork City at the south-west of Ireland
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b) North of Italy:

Wealth and Production

GDP €linhab. 2002

[ ]< 10000
[ 10000 - 20000

[ 20000 - 35000

B > 55000

Figure 12. Original GDP €/inhab distributed by Nuts3 2003 vs. GDP in Euro distributed by grid at the

North of Italy.

In the case of the north of Italy, the regions are much smaller and have quite a high
GDP/inhab. When theses values are weighted by population and distributed by grid
cells they better show the concentration of richness in the big cities, like Milano in this

case.

Wealth and Production

GDP in Euro 2002
[]< 10 million euros
[ 10-30

[ 30- 50

B > 50 million euros
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ANNEX 2. ESPON OLAP Cube User Manual

This Annex is aimed at explaining how to query the ESPON OLAP Cube file by means
of the default PivotTable application included in MS Excel.

An OLAP Cube can be queried online and offline. So far, the online connection has
not been implemented. In order to use the cube, a single file .CUB, which works
offline, has been provided.

The .CUB file can be connected to and queried from Microsoft Excel with a few steps
detailed in the following pages:

e Select “Pivot Table...” in the Data Menu

E7 Microsoft Excel - Book1

Eﬂ File Edit ‘ew Insert Format Tools | Data | Window  Help

0 5D | % s 2l s 4 B ©
R Wt st 7 W Y | 3 | v ) (] Eier g
A = £ Farrm. ..
A E | © | D Subtotals... 1 1
- Walidation. ..
Table. ..

Text to Columns. .,

Zonsolidate. ..

Group and Outline 3

| iz PivotTable and PivotChart Report, ..

Import External Data *
List b
L b

Refresh Data

R [ [P (N N PR DN P P PR R Y .
e e A T N e = = e e i R e Rl e L
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nl3

e Select “External data source

and Pivot Table as report type

PivoiTable and PivotChart Wizard - 5tep 1 of 3

Where is the data that wou want bo anakvee?
() Microsoft Office Excel list or database

{E}E;xternal data source;

) Multiple consolidation ranges

What kind of report do wou wank to create?
{¥) PivotTable

i) PivotChatt report (with PivotTable repart)

next> | [ Eish

e C(Click on “"Get Data...”

PivotTable and PivotChart Wizard - Step 20f 3 [?[X]

Where is vour external data stored?

Mo daka fields have been retrieved.

To use an Office Data Connection {.odc) file, dick cancel and then use the
Impart Data command (Daka meny, Import External Data submenu) to
open the file,

[ Cancel ][ < Back ]

e Go to "OLAP Cubes” Tab. Choose <New Data Source>. Click OK

Choose Data Source

Databazes ] Queries  OLAP Cubes l ok,
<M ew E ata Sources Cancel
cubo_vigjo

fechaz

midland Browse. ..
mounkaing

prueas Options. ..

A

(5]

In this case, “external data source” means that the data we are going to build the pivot table from is not coming from an Excel sheet,
but from an “external” data source. In our case, this external data source is the .CUB file, i.e. the ESPON OLAP Cube.
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e Write down a name for your connection. Choose “MS OLE DB Provider for OLAP
Services 8.0 (note: this component should be installed in order to connect to an
OLAP Cube). Click Connect... button.

Create Mew Data Source f'5_<|

YWwhat name do pou want to give your data zource?

.|ESPDN_EUBE

—_

Select an OLAP provider for the databaze pou want to access:

R icrozoft OLE DB Provider far OLAP Services 8.

Click Connect and enter any information requested by the provider:;

3. Caonnect...
4. | =]

@ | Cancel |

e Choose Cube file, and browse and choose the .cub file in your computer. Click
Finish.

# Multidimensional Connection

This wizard will help vou connect ko a mulkidimensional data source.

Choose the location of the multidimensional data source that you
want to use,

" analysis server f» Cube filz

File: |03_06vz_2\ESPONCUBED3_05vZ_2.cub ...

e

| Einish | Cancel
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e Click OK

Create Mew Data Source

x]

“What name do you want ta give vour data zource?
1. |[ESPON_CUBE

Select an OLAP provider faor the databaze vou want to access:

2. |Microsoft OLE DB Provider for OLAP Services 8.0 ~|

Chek Connect and enter any infarmation requested by the provider;

ESPOMCUBEDS_0BW2

Select the Cube that containg the data you want;

4 |ESPONCUBEN3 D62 [~

[ Save my user 1D and password in the data source definition

@ ak | Canizel

e Choose the connection just created. Click OK

Choose Data Source | |

X

raaunkaing Optione. ..
pruEaa

Databases ] Dueries  OLAP Cubes l
<Mew Data Source: Cancel
cubo_vigjo 4
fechas Browse...
rnidland

Delete

o)

e C(Click “Next >"

PivotTable and PivotChart Wizard - Step 20f 3 [?(X]

Where is vour external data stored?

Get Data... | Data fields have been retrieved.

To use an Office Data Connection §,0dc) file, click cancel and then use the
Impart Daka cammand (Daka menu, Import External Data submenu) to
open the file,

Cancel ][ < Back. ]




e Choose either a new or existing worksheet. Click Finish.

PivoiTable and PivotChart Wizard - Step 3 of 3

Whete do wau wank ta puk the PivokTable report?

() Mews worksheet
(%) Existing worksheet

Click Finish ko create wour PivotTable report,

[ Lavout. .. H Cptions. .. ] [ Cancel ][ < Back

e The Cube is ready!

ES Microsoft Excel - Book1

] Fle Edt WView Insert Format Tools Data  Window Help Type & question for help
HERER" RN T A A - A RS RS TR N ) Ei*‘"ﬂ‘ -0 -/ B Z U] 558 % o w8 B

Pig 4 @9 29 @y ) |3 By A | P Reply with Changes... End Review, .

"~ PivotTable Field List r X

A3 - A
a | 8 [ ¢ T o [ T F [ e [ o T T T o [ w [ L [ wm [ N T 0 ]

1 Drop Pane Fislds Here |

2

3 Drop Column Fields Here

F

] =

Bl 3

7

= 2

18 o

5] =

w o | Drop Data ltems Here

hz| =

[13] @

4| T

5] @

16 (1]

[17]

18]

119 |

20

o e e e P P o P e Py o P o P P ] P ] P Pt P
@Y |5 || |55 2|5 a|o| N |5 o & | o /| = |58 || 6| o (1 4= | 3 ra | =

H 4 » n]Sheetl ]/ Shestz / Sheet3 / <
Ready

Drag items to the FivatTable report

[=]Biogeographic Regions 08
[S]<LC00 Hierarchial
[S)/2LC00 Hierarchial LEAC
[S)€LC06 Hierarchial
[S]€LC06 Hierarchial LEAC
[S]porminent Land Cover 00
[S]Dominant Land Cover 06
[S]Elevation Breakdown
[S]targs Urban Zones
[S]Masst Areas

[E)massits

[S]huts 03 Hierarchial
[S]hiuts 06 Hierarchial
[SJhuts 3 Code 03

[S)huts 3 Code 06
[SJRegional Ses Basins
[S]River Basin Districts LUE
[G2]ctive pecphe 2003

DP ME 2003

%)
[4]GOF te 2006

21 Hertares

Inemployment 2003

Inempleyment 2008

Al o T —

UM

#]
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How to query the Cube

e Drag & Drop dimensions (e.g. Nuts 3 Code 06) in the Row Area

B Microsoft Excel - Book1

] Bl Edt ¥ew Inset Format Jools Data  Window  Help Type 2 question for help
N EHRIRFE S DR S 9- o2 -8R SO giwa 10 % o R

L2 ) @ s o | 9 B g ) v reply wth Changes... end Review. . [

A3 - A
A [ 8 T ¢ T D [ E T F T 6 T H T [0 T w [Tt T ™ [ N [ C pivotrablefieldvist v x
; Drap Page Fields Here | | Dragitems to the PivotTable repart
3 i EIEE i R [
C nmremme) | Orop Column Fields Here  Feeoeoarehic izgore
e < LR WS (R [ cLcoo Hierarchial

%QE::Z E(L(DD Hierarchial LEAC
7 AT [ CLC06 Hierarchial
EA‘H 12 [S]CLC08 Hierarchial LEAC
[ 9 |ATIN3 [E]porinant Land Cover 00
ﬂ AT E Dorminant Land Cover 06
(1t ATtz Drop Data ltems Here = ———
1z aias .
(14 1aT125 [ Mass reas
| 15 |AT128 [Smassits
|16 |AT127 [uts 03 Hierarctial
|17 |AT130 [S]Muts 06 Hierarchial
15 a2 S s
Z_DAU“B ENU[S 3 Code 06
Z AT221 [S]Regional Sea Basins
| 22 |AT222 [S]River Basin Districts LE
| 23 |AT223 |Active people 2003
| 24 |AT224 Active people 2006
%i@gg GDP M 2003
57 AT311 GDP M 2006
EA‘E‘\Q Hectares
|29 |AT313 unemplayment 2003
| 30 |ATS14 Unemployment 2006
| 31 |AT315

32 | AT32
|33 |AT322
| 34 |AT323
| 35| AT331
|36 |AT332
| o7 |aT333
| 38 |AT334
| 38 |AT335
| 40|AT341
|41 |aT342
| 42 |BAP??7
| 43 |BE100
| 44 |BE211
| 45 |BE212
| 48 |BE213
| 47 |BE221
| 45 |BE222 2

W« » W)\Sheetl {Sheet2 { Sheet3 / |« 3

Ready UM

Drag & Drop measures (e.g. GDP M€ 06) in the Data Area

B Microsoft Excel - Book1

i) Fle Edt View Insert Format Tools Data  Window  Help Type: a question for help
NS HRSRIVE| LR S90S Bina - 10 BN
Ei T ot W22 M 5 W S | [ By g3 | ¥ Reply with changes... End Review !

A3 - A GOP Mé 2006

A | B [ ¢ [ o [ [ F [T 6 [ H [ 07 [ 0 T ®w [ L T WM [ N [ 5 piottableFieldList v x

; Drop Page Fields Here | _ Dragitems to the PivotTable report
3 JGDP M€ 2006 [S]Biogeograptic Regions 03
| 4 [Nuts 3 Code 06 [ »[Total Lo Herarchial
5 fe077 D 2ATTETED B B sac
TA-Hﬂ 728.1931607] E(L(DE Hierarchial
'8 |aT112 3193 773664 [E]/CLC06 Hisrarchial LEAC
IATHS 1770 542609 [#-[S]Daminant Land Cover 00
| 10 |AT121 5713 880057 (#)-[S] Dominant Land Cover 06
L1 jarz2 £451 836716| #]-[S]Elevation Breakdonn
112 |AT123 4243 001456 o ElLeras b 2
|13 | aT124 4732 572601 [Etarae Urban Zones
|14 |aT125 1896 2052011 #) [ Massif Areas
115 |AT125 6112046373 #) [Z] Massits
|16 |[AT127 11524 58537 5] Muts 0 Herarchia
|17 |AT130 63463 5694 [E]tuts 08 Hierarchial
|18 |AT211 8336 686231 [Ehuts o
19 |AT212 2519 554547
[20|AT213 3623138297 [EJtuts 3 Code 08
[21 |aT221 1313397141 [S)Regional Sea Basins
z AT222 2040074413 ERWEV Biasin Districts UE
|23 |AT223 4726079903 ctive peopl= 2003
| 24 |AT224 5342 362776 ctive people 2006
25 | AT225 3859 352016
| 26 |AT226 2434 436218 PP IE 2003
| 27 |aT311 298 746306 [EPIETD
| 28 |AT312 2101823391 ectares
129 |AT313 3483 482771 nemplayment 2003
| 30 |AT314 4646 092557 nemplayment 2006
|31 |AT315 6150 505421
|32 |AT321 493 AD53356
|33 |AT322 4655,104042
|34 |AT323 12758 38914
| 35 |AT3a1 1117 DE2467|
| 36 |AT332 9156 609666
|37 |AT333 1153767175|
| 38 |AT334 2950 55961
|39 |AT335 7452 386255
| 40 |AT341 2947 BB0575
|41 |AT342 252 260615
&EA'?GW 0l
| 43 |[BE100 56130 80852
|44 |BE211 36432 08298
| 45 [BE212 9929114352
| 46 [BE213 12205 41349
|47 [BEZ21 11591 85324
| 48 [BEZ22 4739 B96753 3
W 4 b M Sheetl { Shest? { sheet3 / |< s
Ready UM
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e Drag &Drop other measures (e.g. CLC06 hierarchical Level 1) in the Column Area

B3 Microsoft Excel - Book1

]

] Fle Edt WView Insert Format Tools Data  Window Help Type & question for help = 2 & X
INEEHRISRITEI SRR S0 SRS Bin -0 - B Z U =5 % s B8 - 0-A-H
R st P I v B0 | & 63| ¥4 Reply with Changes.., End Review,.. H
A3 - A GDP ME 2006
A | B I € ] E  PivotTable Field List - x

; Drag items ta the PivotTable report
3 [GOF MEZ006  |Level 1 -] % [SBiogeog aphic Regions 00
| 4 [Muts 3 Code 0B |~ |1 Arificial surfaces 2 Agricultural areas 3 Forest and semi natural areas 4 Wetlands 5 Water hodie: el [=)CLC0N Hierarchial

| & [AD?F? [ 0,057579154 0,180172554 = T
B |ALPP? 0,001209781 0,154561764 028943714 0 i

(7 |ATIT 197 0677378 380 563028 150,262415 G [F SLoEerarchicl
|8 aTI12 1083 460253 1743 400225 278,7536963 £1,23181205 Level 1

ERCIE 466 7076947 656 5163315 414 2335753 1 204854305 Level2

110 |AT121 1443 833608 2652 674183 1453 895441 0,179907953 Level 2

(11 AT122 2022892244 2030,112194 1398 791619 % [ZJCLC08 Herarchial LA
112 AT123 1883,11915 1807 431627 TE7 ATT7ETT 5 [ECominant Lo Cover 0
13 |ATI24 1274 770293 2178709857 1206 322014 2692318638

|14 |AT125 554 5829655 1229 536177 1125733632 il [ ominant Land Cover 06
(15 |ATI26 2472993142 2698 316259 B41,4419009 0,043183434 ) [ levation Breskion
|16 |ATI27 5814,556977 13E037 1427 1268392092 ® [SLarge Lrban Zones
[17 |AT130 53634 35716 6007 550661 3644,116126 0 [Sresst Areas

|18 | AT211 337228517 2424 762654 2106 98821 £5 02150656 4 [Spessis

19 |AT212 757 4505355 937 7760787 1067 212263 7 573409553

| 207213 890,2433111 1584 004511 1030 365041 1270503376 o [Frrs 08 Herarchia

121 AT 7371 AE530A 67 DORRRA 2479 571609 ) [t 06 Hisrarchial
|22 |AT222 595 F50001 6782732405 728,1404419 2 01756117 ) (bt 3 Code 03
|23 |AT23 1793 718556 1418 787501 1511 264008 0,098508152 % [S]Muts 3 Code 06
|24 | AT224 1155 B09854 2715,195937 1454 275538 0033532758 2 [SJRegon sea Basins
|25 |AT225 1064139635 1749 272349 1005 268443 1 [River s Dstics e
26 AT 855 3774599 9605277128 614,4335726 3741472982
[27 |AT3N 1441,176922 762 B5E506 9609372547 4052804907 [2&]active people 2003
|28 |AT312 10963,73985 6315,117005 2727 B12033 fctive people 2006
|29 |AT313 802 3627683 1680708449 962, 321704 0,390366750 P e 2003
|30 |AT314 1679 770631 1858,34937 1 93,0000046 5,128056641 GDP ME 2006
|31 AT315 1899 815163 2649 789047 1346 477748 1321863435 ctares
|32 AT 133 5040451 1706746037 186,3107194 291597038 e mployment 2003

33 |ATI2 1467 434463 1547 890555 1B07 424558 8,468101429
|34 |AT323 5563,557645 4372 590977 2276113671 16 64593996 [34]unemployment 2006,
|35 |AT331 2911493218 307 532963 512 5734539 3233103969
EAE 3048,717426 2605 AR067S 1895 273342 0204630028
|37 |AT333 344 0473114 422 1271396 357 B927239 i
EGEED 514 4327201 93 3467156 1185 76073 0,558141551
|39 |AT335 2153317701 2445 514596 2443 053289 18,39981204
140 | AT3H 529 3926113 12 3967155 1260 428401 5,118393077
|41 AT342 3437,133929 7325 451285 2125 996575 B3 93034278
|42 Bare? i 0 1 ]
| 43 |BE100 54072 B4629 910 7753526 998 3918039
44 BE211 2452615634 B518,757923 2515,1849 23 26175519
|45 |BE212 4036,588117 5029269725 £40,7672316
|46 |BE213 4536,629455 5956, 667216 1540 543521 1531434515
|47 |BEZ21 4717 9814852 1967 455933 1801 83202 3102593041
|48 |BEZ2 1729 070567 2091 756936 661,1209967 1 887437637 d Row Area 3
H 4 v n\Sheetl J Shest? f Sheetd / | |

Ready

e Play around with the ESPON OLAP Cube to build new queries.
e You can also build Pivot charts.

e If you are using MS Excel 2007, please check:

http://office.microsoft.com/en-gb/excel/CH062528071033.aspx

e Documentation about OLAP and OLAP Cubes:

http://en.wikipedia.org/wiki/Online analytical processing

http://en.wikipedia.org/wiki/OLAP cube
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