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Foreword

EEA has developed a set of guidelines for geographical data and maps. The GIS team at EEA,
operational from 2002 onwards, co-ordinates the cross-cutting aspects of GIS, within the aim to
harmonise spatial data handling by different topic areas. The terms of reference defines that an
operational GIS activities should be established in-house, that the team should provide guidance
for spatial data handling to all partners (ETCs, EIONET), and that quality control should be
ensured on maps and other information based on spatial information. This technical report
documents the work carried on guidance and tool development

EEA presented in May 2001 the report “ Guidelines on EEA/ETC cooperation and working
procedures — data management and geographical data supply”. The new guidelinesin this
document will constitute a revised and extended part 2 of that document. This part dealt with
geographical data supply from ETCsto the Agency. The revised and extended version covers
geographical data handling, map standardization and the web map tool.

The EEA guidelines and accompanied map template, which were presented as draft versions at
the Data M anagers Workshop June 2002, has how been used by EEA and several of the ETCsfor
about one year. Similarly, the EEA web map tool was aso introduced to the ETCs at the
workshop, and has been used by many ETCs and EEA integrating maps into a variety of web
pages and services. The experience gained through since the draft versions where introduced has
lead to the creation of afirst version of a separate EEA guideline document for geographical data
and maps — this technical report.

In the process of developing the guidelines for standardizing map outputs, there has been contact
with personnel responsible for main EEA reports, the topic team leaders and different ETCs. The
guidelines on map templates have been presented to the Management Team at EEA.

The guidelines are as far as possible linked to standardisation agreements within the European
Commission and also the initial work developed by INSPIRE — Infrastructure for Spatial
information in Europe.

Data handling and information services are under rapid development. This affects development
of guidelines. It is expected that development of different tools and information products will
affect the recommendations for data handling and map productions, and that the guidelines thus
also need revision from time to time. The current report documents the status in 2003. Users of
the guidelines report will find updated information at the EEA web page:
http://www.eionet.eu.int/gis

Any reactions, comments and questions can be mailed to giS@EEA .eu.int.
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1. Why guidelines are necessary

EEA is mandated by its Regulation to provide high quality information to support the
environmental policy process and sustainable development and for the assessment of
environmental achievements and outcomes (EEA Strategy). In this context, the EEA intends
providing more and better quality geographical information. The work on the EEA Core set of
indicators has highlighted the need for common routines and harmonization in order to obtain
acceptable quality on the input data, thus facilitating quality assessments.

EEA has since 2001 worked on devel oping guidelines and tools with the aim:
e to standardize the handling of geographical data by considering the following aspects:
. projections,
. accuracy,
. formats,
o data structure,
. guality control routines

e to standardize maps for printed reports and web applications in terms of
o map extents
o colours
. creating generalized data and template files for use with Arc/Info
. creating ready-to use maps for use with Adobe Illustrator

e todevelop aweb map tool to present simple statistical/ tabular data
o toreview the use of spatial analysis as a methodol ogical tool

The last years there have been major developments carried out both on standard issues,
templates and tools, which is affecting GIS actions imposed by EEA.

1.1. ETC GIS actions and deliverables

The geographically related deliverables that are to flow from the European Topic Centers are
several, and also input data are of several categories.

The handling of geographical data and products can be grouped into three;
. input datato ETC:
0 thematic data as originals, either captured by the ETC or delivered by other
institutions and used in GlS-analysis and map production.
0 basic geographic datafrom EEA to be used in analysis and map production
(EEA core data and EEA map data)
. handling of dataat ETC:
o different kinds of preparations of data
0 analysisof dataresulting in statistics of new geographical data sets
0 map making
. output data and productsfrom ETC to EEA:
o0 theorigina datasets (GlS-data and attribute tables)
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0 new attribute tables and statistical data
0 new geographical data sets, including valuable intermediate versions
0 illustration maps, including legends
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Figure 1: Production line for geographical analysis and map production by ETCs. Indication of
input data, processes, intermediate products and deliverables from ETCsto EEA. The
deliverablesinclude different kinds of attribute files, geographical data sets and maps. Each of
the deliverables should contain or be followed by a separate document on metadata. Metadata
will be covered by the Reportnet project. Geographical metadata will be consistent with the
specification from Reportnet.

The output categories outlined above are all geographical products. Maps and statistics are
encapsulated into different kinds of end products; reports, indicator fact sheets etc. The report
Towards sustainable publications? is a guide on how to reports are to be organized, styles and
roles. Similarly, thereis a guide to the organization and contents of the EEA Indicator Fact
Sheets (EEA Indicator Fact Sheet Model version 23/05/2001).
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1.2. Guidelines and templates on geographical data deliverables

EEA has produced a set of guidelines, example files and template files, and also supply with
specialy treated data for map making.

The material should make it easier to produce standardised geographic data and maps, make it
possible to obtain the desired quality of the specified products and make data flow and treatment
by EEA, ETCs and other institutions more effective.

The complexity of geographic products delivered to EEA varies significantly. Most are very
simple, while some datasets are heavy and the result of long term mapping projects. Thus the
guidelines describing how to provide high quality data also vary from simple instructionsto
complete technical reports. This report deals with the parts common to many products, data set
specific specifications

The paper deals with the following issues:

Guidelines about data

e Attribute tables (with ID)
L atitude/longitude point coordinates as table
GIS vector and raster data
Coordinate reference systems
EEA-Spatial data infrastructure

e Identifying data— using the EEA data service
Guidelines about maps

o lllustration maps (Postscript)

e Genera map extents

e \Web map tool
Guidelines about metadata
e Metadata

The guidelines document presents an overview and a* snapshot” by 2003. Some aspects of
geographical data and information are under consideration in awider context. EEA intendsto
align itsrequirements as far as possible with those of the European Commission and other
international bodies. Changes at the international level and technical developments and decisions
on procedures at EEA will lead to the need for revisions. Some issues will be revised at long
intervals, others at shorter intervals. To get the latest versions, therefore, users should consult
EEA documentation web pages for GIS at http://www.eionet.eu.int/gis or contact EEA

QiS@EEA .eu.int.

1.3. When to use the different guidelines, templates and data

The different guidelines will be used in different operations
- preparation of datafor analysis

- handling projections

- define the structure of data

- defines the formats to be delivered

- define output sizes and cartography
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Templates are files helping to create data according the specifications. There are template filesto
be used e.g. when

- filling in metadata

- creating views and making maps in GIS systems

- create maps in Postscript software

Two kinds of geographical data are supplied to the ETCs, to be used for separate actions
- EEA datafor spatial analysis
- EEA datafor map production

The following illustration shows that different documents, templates are geographic input-data
are related to different actions and products to be handled by the ETCs.
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Figure 2: EEA provides guidelines, templates and data to be used for GISanalysis and map
production by ETCs. The different help products are linked to different actions and productsin
the production line, here marked as documents and in green/with thick outline. For simple
actions only a few guideline chapters need to be consulted. The Cx next to the document symbols
are numbers referring to the different guideline chapters. The description of the analysis and
methodol ogy should in most cases be found in the fact sheets for indicators, as described in the
document EEA Indicator Fact Sheet Model version 23/05/2001.



http://eea.eionet.eu.int:8980/Members/irc/eionet-circle/indicator/library?l=/general_documents/eea_indicator_sheet/_EN_1.0_&a=i

1.4. Requirements on GIS and map deliverables - overview

1.4.1. Requirements on metadata deliverables

EEA has defined a metadata standard to be used for geographical data and maps. Firstly, the
standard include metadata that is to follow any kind of deliverables/ products. Secondly,
important fields that are necessary to understand the contents of geographical data has been
added. General metadata includes information such astitle, keywords, thematic group, text
description, description on anticipated use, brief overview of methodology, technical creator,
ownership, distribution rights etc.

Y ou can find the full guidelinein chapter xx, and templates on http://eionet.eu.int/gis.

There are different levels of details, thus also different routines, depending on the kind of
geographical data set/product.

e Tabular deliverables are treated through the system of Reportnet.

o Postscript files are to be followed by metadata according to Dublin Core, with some
additional information. A templateis available.

e (GISdata, both vector and raster, are to be delivered with a selected set of metadata that
following the 1SO 199115 standard. In addition attributes and predefined codes should be
defined separately. A template is available.

¢ Inaddition to these routines, it is envisaged to use of general systems of document
information/metadata systems that are linked to existing software

Metadata may be changed by purpose when being evaluated at EEA or in the process of bringing
datainto the EEA Data Service.

1.4.2. Requirementson attribute data/tabular data deliverables

A large proportion of the geographical data delivered by countries and produced by the ETCs at
present fall within this category. Typical deliverables are tabular datain Excel, Dbase, Access or
other formats. We ca distinguish between two kinds of information:
o tableswith attribute information linked to an area by the use of an identifier (id)
e information of point locations of specific objects or actions, e.g. monitoring sites, ail
spill sites etc. Usually the geographical location is given in lat/long values

The requirements on such deliverables include
e Useof accepted and standard id’ s wherever possible
o Definition of all fields. The Reportnet Data Dictionary should if possible be used for this
purpose.
o Definition of codes where appropriate. Commonly thiswill be codes as part of a
predefined classification system. Where an externally defined classification
system/nomenclature is use, alink to institution in charge of should be given.
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e Quality control should be carried out, with special focus on scientific quality,
codes/classes having exact spelling following specifications, and lat long values being
checked if they fit intended location

Y ou can find the full guidelinein chapter 2, templates at http://eionet.eu.int/gis.

1.4.3. Requirementson GI S data -vector deliverables and products

Vector data are advanced GIS data where the data coordinates are defined in a geographical
reference system, with features constructed according to specific regulations (topology) and with
attributes linked to the different feature elementsin the database. A set of different requirements
are needed to handle such data effectively. Y ou can find the full guideline and templates
described in chapter 4 and at http://eionet.eu.int/gis. Underneath an overview of the
contents/requirements:

e Logical structure and topology: The structure should follow the Arcinfo general
structure on datasets, with geometry in coverages and attributesin info files. Arcinfo
geometry files should contain tics. The files should be stored hierarchically and named as
explained in the guideline document.

e Projections: Vector data (point, line and polygons) should be delivered in geographical
coordinates (lat, long). For accurate data below 1: 100.000 other projections could be
used. ETRS should be used as the coordinate reference system. When doing area and
length measurements Lambert Azimuthal Equal Area projection should be used. These
specifications follow European recommendations.

e Accuracy: The accuracy or scales are defined individually case by case. However, some
general guidelines have been devel oped.

o Delivery format: The format should be Arclnfo Coverage packed as Arcinfo
interchange format/export format (.e00) with the following components - xx. Simple
point data can be delivered in tabular formats such as Dbase or Microsoft Excel.

1.4.4. Requirementson raster data deliverables and products

All deliveries of raster and vector data sets (including lat/long point data sets) should be
accompanied by a set of simple raster illustration maps.These should be delivered asimage files
(BIL raster file) in 4 different resolutions. These raster illustrations provide web users with a
quick and easy to use view of the geographical data contained in the data set. See chapter 5. Link
to guideline on Circa: EIONET-CIRCLE - EIONET Information Management and
Telecommunications.

1.4.5. Requirementson postscript maps

The guidelines on postscript maps deliverables include a series of specifications. In addition, a
set of template files has been created to help make maps following the specifications. Some of
the specifications also account for rasterised pictures of illustration maps in formats such as j peg,
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gif, bmp, TIF. See chapters 6, 7, 8, 11. Link to documents, templates and can be found at
http://eionet.eu.int/gis, also linking further to the data specifically treated for map making found

at the EEA data service http://dataservice.eea.eu.int/dataservice/ . The main issues are:

Standard map extents. EEA has defined a set of maps with different predefined extents
at the European level.

EEA Map data: EEA has selected some generalised data that should be used as the
general features - background map for all small scale maps.

ESRI ArcGIS Map templates: These template files work with the EEA Map data, and
make it easy to create the correct layers, layout and extents.

Adobe Illustrator Map templates: Ready base maps in different standard map extents.
Could be used for simple illustrations where you want to add simple information such as
points or rough statistics. Using these templates is a shortcut not following a full GIS
production line. File format. Adobe Illustator and EMF - enhanced metafile.

Standard map width, cartography and legend: The EEA report layout make it
necessary to standardise the width of the two separate elements - map and legend. They
should follow the size of the columns. Guidelines about cartography include
recommendations on colours of standard background layers, and symbols and text.
Projections: The projection for most small scale maps should be Lambert Azimuthal
Equal Area, with Azimuth placed 52 N. Central Meridian 20 E.

Delivery format: The format should be Adobe Illustrator 8.0. The files should be
layered.

1.5. Available geographic data for analysis and map making

The geographical data available for geographic analysis and map making to the ETCs are of
different kinds, both concerning accuracy and topics. A series of thematic data sets is managed
by EEA and a series of basic background data sets are available.

The full collection of dataat EEA could be labelled EEA GIS data. Old and new versions are
stored and managed at EEA. most of which is available in the EEA data service. It is possible to
view information about most of the data sets at the EEA web site:
http://dataservice.eea.eu.int/dataservice/. The EEA GIS data can be divided into two groups

EEA datafor spatial analysis. Thisis a selection of the full EEA GIS data collection
and isintended to be used for geographica analysis and indicator development. The data
are commonly too detailed for being used at maps in small scales. This selection also
contain data from other sources, and the main part of the collection is the selected parts
of the GISCO reference data that ETCs are eligible to receive.

EEA datafor map production: Datato be used for small scale maps. These are pre-
processed and generalised data for simple presentations. The EEA map data are working
together with the predefined ArcGI S template files generating a series of small scale
maps with different extents.

Only the two latter selections of data are being delivered to the ETC. EEA may deliver specific
data sets of the remaining datain the EEA GIS data at request.
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1.6. Available guidelines and templates

The table underneath contains thetitle of all guidelines and templates, and shows for which
actions or products the different documents/files are relevant. The guidelines are included as
chaptersin this document.

Guideline materiale for spatial data and maps Kind of deliverable/product to
Guideline chapter, tools and information material which material is relevant
© %)
g % 2 28 § T § 5 e § o
5 5| 8o E Eg| ES
= 52| 558922918 |22 5%
» |23|£89282395 |wo| ey
8 | 38| 2538830 |og|é=
Chap 2 Guidelines on attribute files, tables, incl example X (x)
Chap 3 Guideline: location with latitude/ longitude X (x)
Lat/long example file X X (x)
Chap 4 Guideline vector and rater files X
Chap 5 Guideline raster file X
Chap 6 Guideline Postscript |lustration maps (AlI/EPS) (x) X
Postscript map colours X (x) X
Chap 7 EEA Standard map extents X
Chap 8 How to use map templates x) | (X |x
Arclnfo templates, mxt-files, 15 files, different map x) | |x
sizes
Adobe templates: 15 files, different sizes X
Chap 9 Metadata guidelines X X X X X
Metadata template: GIS data (vector/raster) X
Metadata template: GIS data: Attribute X
documentation
M etadata template: Postscript map products X
Chap 10 | About Projections X X X X
10 - ETRS89 Ellipsoidal Coordinate Reference System (ETRS89)
10 ETRS89 Lambert Azimuthal Equal Area Coordinate Reference System (ETRS-
L'?L(I)EA I;TRSSQ Lambert Conformal Conic Coordinate Reference System (ETRS-LCC)
10 - ETRS89 Transverse Mercator Coordinate Reference System (ETRS-TMzn)
Chap 11 | 11 EEA Map datafor small scale maps X X X
11 GISCO data for spatial analysis and map making X X X



http://eea.eionet.eu.int:8980/Members/irc/eionet-circle/eionet-telematics/library?l=/eionet_management/management_workshop_1/guidelines_geographical/10_1_etrs_doc/_EN_1.0_&a=i
http://eea.eionet.eu.int:8980/Members/irc/eionet-circle/eionet-telematics/library?l=/eionet_management/management_workshop_1/guidelines_geographical/11_eeamapdata_doc/_EN_1.0_&a=i
http://eea.eionet.eu.int:8980/Members/irc/eionet-circle/eionet-telematics/library?l=/eionet_management/management_workshop_1/guidelines_geographical/11_eea_common_gis/_EN_1.0_&a=i

1.7. References and relevant links

Relevant data and information available on the I nternet:

All EEA reports are available on the Internet,
o EEA website: http://www.eea.eu.int/ .
o EEA regions: _http://dataservice.eea.eu.int/dataservice/geonotes.asp
e EEA map service: http://map.eea.eu.int/help

The following websites contain some of the reports mentioned in this reference list or other
data/information:

e 1SO documents on geographical information and metadata

e INSPIRE: Documents from the process of defining the content and functions of INSPIRE
— The Environmental European Spatial Data Infrastructure. http://www.ec-gis.org/e-esdi/

e ETEMII: Documents from the European Territorial Management Information
Infrastructure.

13


http://www.eea.eu.int/
http://tiger/dataservice/geonotes.asp
http://map.eea.eu.int/help
http://www.ec-gis.org/e-esdi/




2. Attribute table deliverables

2.1. Introduction

All ETCs are required to organise the data to support EEA reporting in a structured way.
Database systems are already in use or being developed in al ETCsto hold the tabular data,
which is used for regular reporting (especially indicators) in an integrated way. However a
significant amount of tabular data also exists in the form of spreadsheets. This document refersto
the clean, quality-checked version of the data (reference data) to be delivered to the Agency and
used as source data for indicator fact sheets or other analytical products.

2.2. Documentation

The documentation of tabular datais an on going process, which begins during the design stage
of the product and is updated for each delivery to the Agency. The Reportnet Data Dictionary
should be used by the ETC when defining a data set. There should be an interaction between
EEA and the ETC isthiswork. Revison of definitions of a data set will usualy be at an annual
cycle.

The Agency policy isto make the data used for reporting available to the public by publishing it
on the internet. The documentation must therefore be appropriate for internet dissemination.

The documentation takes place at various levels:

Table:

Documentation type Update frequency
Description Design stage

Geographical Coverage Update each release
Temporal Coverage Update each release
Attribute Item:

Documentation type Update frequency

Attribute name Design stage

Description (include link to website of classification or Design stage

coding system used)

Purpose Design stage

Type Design stage

Source (include link to supporting documents)

EIONET Data flow Change in data flow procedure
Conversion routine Change in conversion routine
Analytical process Change in analytical process
Quality control Change in quality control procedure
Quality statement Update each release
Attribute Value (only if required by EEA Topic team)

Documentation type Update frequency

Reliabilty Update each release

Many of the considerations outlined below should be taken into account at the design stage of a
product whether database system or spreadsheet.
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2.3. Thematic attributes

The thematic attributes should underpin environmental indicator based reporting. The selection
of the thematic attributes whether in a database system or in a spreadsheet should be agreed with
the topic team at EEA. The purpose of each attribute should be clear. The appropriate unit(s) of
measurement should also be agreed.

2.3.1. Naming of data elements (attribute items)

Data handing requires abbreviated names to be assigned to data el ements (attribute items). There
are no EEA or EIONET standards although guideline documents exist for major deliverables.
The Reportnet Data dictionary, which is under development, isto hold both definition of data
elements common to different data set, see www.dd.eionet.eu.int. The tool should be used for
defining data sets, its tables and the data el ements (attribute items) used in each table. The
GISCO Reference Database manual provides guidelines for item names in spatial datasets.

The dataset documentation must contain a description, which enables the EEA and other users
not connected with the ETC to understand the attribute. This description should use standard
terminology, if possible from GEMET http://www.eionet.eu.int/ GEMET or from the EEA
Glossary http://glossary.eea.eu.int/EEAGlossary/ as this facilitates tranglation into other
languages. The EEA topic team should be contacted if important thematic terms are not present
in these applications. The documentation function of the database handling software can be used
to manage item descriptions in the case of databases. Figure 1 shows an example using MS
Access. Additional worksheets should be used for documentation in the case of data delivered as
a spreadsheet. Practical examples for documenting spreadsheets were developed by EEA in
preparation for the SOE Report Environment in the European Union at the turn of the century
(EU98)

Figure 1.
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2.3.2. Sourceinformation

The source of each attribute should be clear. The underlying data flow should be stated in the
documentation with references to any supporting guidelines or data exchange modules (DEM)
used in the process. It should be possible for countries to understand how the data that they have
reported is being handled at the European level.


http://www.dd.eionet.eu.int/
http://www.eionet.eu.int/GEMET
http://glossary.eea.eu.int/EEAGlossary/
http://eea.eionet.eu.int:8980/Members/irc/eionet-circle/eionet-telematics/library?l=/eionet_management/download_zip/_EN_1.0_&a=i

In some cases, the ETC itself will be the source of an attribute item. The attribute maybe an
output from a simple conversion process where the original units from national systems need to
be converted to an agreed standard at European level. On the other hand, the attribute might be
the result of a complex analytical procedure. The latter caseis particularly true in the case of
spatial data sets. Asthe Agency is moving toward aregular reporting system with stable data
flows, the procedures used for conversion or for analysis should be well documented both for
efficiency within the consortium and for the information of the Agency and other users. The
methodological concept on which analytical procedures are based must be explained.

2.3.3. Attributetype

Information on the attribute type should describe the data format: integer, decimal, text.
Thisinformation will be the basis for quality control procedures and for IT applicationsin which
the data set is used. The documentation function of the database handling software can be used to
manage item type definitions in the case of databases.

2.3.4. Quality information - coded values

Many of the thematic attributes used by the Agency are related to classification systems.
It isimportant that the classification systems used (including the release version) are clearly
identified in the documentation for the data set.

Figure xx: The table below shows a simple example.

Chriginal

Fwwnli] reimry cedie Wl rramiry rede

Documented quality control procedures should be used by the ETC to check for invalid entries.
The ETC should try to obtain a corrected version of the data from the National Reference Centre
(NRC) or other external supplier. If thisis not possible the ETC should use an attribute, which
holds correct values and which will be used for processing. The feedback process to the original
supplier isimportant for improving the quality of future deliveries.
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2.3.5. Quality information - numerical values

The ETC should also use documented procedures to identify invalid numerical entries. Asin the
case of invalid codes, efforts should be made to obtain corrected data from the original supplier.
A simple example is a percentage value greater than 100. Thematic expertise can also be used to
derive efficient ways of identifying improbably high or low values for thematic attributes. The
meaning of a zero value should be clear: doesit indicate a reported value or amissing value.

The procedure for handling known errors in the data should be agreed with the EEA topic team.
Overwriting original data without documentation should be avoided, as thiswill create confusion
when the data is disseminated and when it is used as an input to other products.

Potential solutions for error-handling are:
= A genera statement in the table documentation on the quality of the attribute
» Theuseof a“comments/footnotes’ attribute in the table
= Theuse of adataquality attribute such as that used to clarify 0 valuesin air emission
inventories (see example)

Data Quality Attribute Description

NO Not occurring
NE Not estimated
NA Not available
IE Included elsewhere

- Zero emissions

2.4. Spatial Attributes

The spatia attributes provide the information about the location of the feature being reported.
The geographical coordinates, which define the location, are usually managed separately from
the thematic attributes. The relationship between the thematic and the spatial datais made
through the unique identifier for each feature. The types of location handled in the EEA reporting
system are:

= pre-defined areas such as countries, water catchments or biogeographic regions

= other areas such as nature reserves or soil units

= point locations such as monitoring stations

2.4.1. PreDefined Areas

The pre-defined areas are large environmental or administrative units, which the Agency uses for
reporting aggregated environmental information on aregular basis. The boundaries of these pre-
defined areas, are usually managed by an external organisation. The relationship between the
thematic and the spatial datais made through the unique identifier for each area assigned by the
organisation responsible for maintaining the spatial data set. Thisis therefore analogous to using
valid codes from a standard classification system.

The ETC Data Manager should check that the relevant standard, including the version, has been
identified and used. When the standards are respected, the attribute data can be efficiently re-
used for different products and the task of documentation is simplified. The most common



example of aunique identifier for a pre-defined areais the 1SO 2-letter coding system for
countries: http://www.iso.org/iso/en/prods-services/iso3166ma/02i so-3166-code-lists/list-
enl.html

At alower administrative level each country is divided into administrative units. The system used
in Europe to identify each region is called NUTS — Nomenclature of territorial unitsfor statistics.
Thisisahierarchical system with several levels. The most commonly used is level 0 — country
level, level 2 and level 3, but for location of e.g. a monitoring site areference to the municipality
level —NUTS 5, may be requested. The official id-codes should be used when referencing a
location to such aregion, or when making tabular files with measured/statistical values to be
used together with NUTS geometry files. EEA holds tables to be used for such purposes.
Documentation, lists and maps are found at

http://europa.eu.int/comm/eurostat/ramon/nuts/splash _regions.html

Other main classifications are collected in Eurostat’ s Ramon database. Some defined data
classifications are available in the EEA Data service and the EEA Reportnet Data Dictionary.

2.4.2. Other Area Locations

These areas may be discrete features such as lakes and protected nature areas or a continuous
coverage such as land cover or soil units. The relationship between the thematic and the spatial
datais again made through a unique identifier for each area.

The GIS application used to manage the spatial datawill provide a function, which alocates
unique identifiers to individual polygons. However it will be necessary to consider carefully at
the design stage, the relationship between individual polygons and the reporting level required by
the Agency. Thiswill enable appropriate aggregation for continuous coverages and also in some
cases for discrete features.

Figure 2.

Polygon id Protected Area id
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Figure 2 shows an example of the problem. The protected nature area to be reported includes
several idands, which will be represented in the GIS system by a polygon for each island plusa
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polygon for the water area. A separate Protected Areaid must be maintained for correct reporting
of the protected nature area.

2.4.3. Point Locations

The coordinates for point locations should always be provided to the Agency as decimal degrees
of latitude and longitude. This permits the Agency to use a standard set of processing routines. A
separate guidelines document has been prepared to illustrate the handling of these coordinatesin
atable.

However attention must also be paid to the relationship between the point location and the level
of aggregation needed for reporting. For example, it must be possible to associate water quality
monitoring stations with the water body being monitored. Thisis not always straightforward
when the water body extends across national boundaries and/or changes its name. Figure 3 shows
an example of monitoring stations on atransboundary lake. Aggregation by country and
aggregation by water body (the lake) must both be foreseen at the design stage.

Figure 3
Station id Country Code
1 |AA |1
2 |AA |1
3 |AA |1
Country AA 1 |BB | 1
2 |BB |1
37 3 |BB |1
23
Country BB
¥
Lake
1
¥
Lake-id
2
5 53




3. Working with point positions - latitude-
longitude

3.1. Guidelines for working with point positions - latitude-longitude

EEA isreceiving many geographical data. Most of them are tables with point positions for cities,
water quality stations, waste treatment sites, oil spill sites etc. Commonly EEA finds incorrect
positions in the delivered files. If such problems are not identified early in the map production
or analysis chain, it may cause problems and an unnecessary workload.

Underneath you find some practical guidelines on how to make afile contain proper point
position data. The examples are linked to filesin tabular format.

3.2. Values given in lat/long

Deliveries of data/ tables containing point locations should always be given in LAT/LONG,
decimal degrees.

3.3. Number of decimals

Number of decimals should correspond to the level of accuracy in the registration.

- When using degrees and minutes, the number of decimals should be 2 at a minimum.

- When using both degrees, minutes and seconds, the number of decimals should be 4 at a
minimum.

3.4. Conversion from deg, min, sec to decimal degrees lat/long

If registration is done in degree, minutes and seconds (deg, min, sec) , the data should be
delivered asthey are. But in addition they should be converted to LAT/LONG values.

YEAR TONNES LATDEG LATMIN LATNS LONGDEG LONGMIN LONGEW LAT LONG
1970 20000 41 19N 21 58 W 41,32 -21,97

Here its only given degrees and minutes, which is less accurate than the version underneath. The
conversion to LAT/LONG is done by leaving degrees as they are, adding as decimals the min,sec
by taking the min,sec value and dividing by 60.

Positions given in deg, min and sec relate to origo. The location value is linked with directions;

north (N) - south (S) and east (E) - west (W). When converting the values from latdeg/longdeg
to LAT/LONG,

21



N gives positive value
S negative

E positive

W negative

LATDEG LONGDEG LATDEG LATMIN LATSEC LONGDEG LONGMIN LONGSEC LAT LONG
40°43,1'N 1°21,6'E 40 43 0,1 1 21 0,6 40,718 1,360

44°241'N 8°48,5 44 24 0,1 8 48 0,5 44402_ g gog
44°241'N  8°48, 44 24 0,1 8 48 05 44,408

Be aware that west values should give negative LONG values

3.5. Template file

Thefile template_latlong.xls can be downloaded at http://eionet.eu.int/gis Thisfile contain a
functions which changes values given in latdeg latmin to LAT/LONG. If you are familiar with
functions, and use the fill down function, you can convert a column of values quickly.

g4 Microsoft Excel - 03_x1_template_latlong.xls

J File Edit Wew Insert Format Tools Data bindow  Help Formula:

DEeEa 8RY s BRI~ o« &= &4 =E12+(F12/60)+(G12/60)

[ A R JUSEE=EEF %, wmEE -0

C11 =] G_ONG ~~_
A7 |~ NI EN FNY 6 [ H [ 1 [ g L1 L

- N\ N\ N\ /
JEEN LATCEG ORIG LONGDEG _ORIG LATDEG LATMIN LATSEC LONGDEG LONGMIN LONGSEC LAT LONG
12 |40°43,1' N 121 5'E 40 43 0,1 1 21 05 40718

13 133° 265N 11°18,1" W 33 26 05 11 18 0,1 33442

14 44724 1'N 8°485'E 44 24 0,1 B 48 05 44402

15 44°237'N  B8°%99'E 44 23 07 B 49 09 44395

16 (42907 4' N 11°43 5'E 42 7 0,4 11 43 05 42,123

17 |41°44 B' N 12°10,0'E 41 44 05 12 10 00 41743

18 |41°45,1' N 12709 2'E 41 45 0,1 12 g 02 41752

19 |36°323' N 14737 5'E 36 32 03 14 37 D5 36538

20 |36°33 5' M 1438 2'E 36 33 05 14 38 02 36558

b s = s B v L Y | 14242 ' 7T 1 (] 1= mn" 27 027

[4 4w M DILINST_ / 1
JD;an[:gc-j AutoShapes « ™. \DD-‘|&'£'£'—-:---E.@,

Ready I —r T T 4

1. Deletethe datafrom row 13 downwards, and paste your own datain column C and D
2. The positions must be split into three columns, deg, min and sec in separate columns
(Can be done by making each row a plain text file and import it in Excel.)


http://eionet.eu.int/gis

3. Theformulain LAT and LONG (row 10) are used to convert the values of the new
columns to decimal degree values. Use Edit, Fill, Down

All new values should be copied and pasted, using Edit, Paste special, Values

All LONG values marked as West (W) valuesin the original data (column D) must be
negative. Add a minus sign to the number in row J.

6. Deleterow 1-10 and save.

oA~

3.6. Reference system — simple guidance

For most of the registrations EEA handles the accuracy on location is medium to low. thusitis
not very important to mark which reference system it is made in. Thus

3.7. Reference system — for the more advanced user

Point data collected are often provided as L atitude and Longitude, it isimportant to stress that
thisis not enough to put a place accurately on the earth’ s surface: the coordinate reference
system used has to be recorded as well.

Usually Latitude and Longitude are taken from paper maps, which have been drawn using a
coordinate system; the datum component of a coordinate system is usually specified in the map’s
legend, and it is this component that has to be put in metadata.

To clarify the matter further: to locate a point which lays in a 3-dimensional space (as every
point on Earth do) you need 3 parameters, hence, Latitude and Longitude (2 numbers) are not
enough. The 3 component is given by the datum (which includes the used ellipsoid), this datum
specifies the geographical shape (an ellipsoid or a sphere) on which the point lays: equipped with
Latitude, Longitude and Datum, the point can properly be put on the Earth’ s surface.
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4. GlS-data: vector and raster data
deliverables

GlIS-data, which are all data stored in a GIS format and has geographical referencing linked to a
coordinate reference system, is being used different operations, both for assessments and the
production of illustration maps. Gl S-data does not include maps pasted/stored in files without a
reference system these being labelled postscript maps (Postscript files: Adobe Illustator, EPS,
WMF, EMF, PDF), and treated in chapter 5.

EEA receives data from three main sources
e the countries answering to reporting obligations in the context of EIONET, delivered
through Reportnet
e the ETCsmerging national datato new European data sets and carry out assessments
resulting in new Gl S-data
e Externa organisations where being used by EEA to deliver reference data or other
thematic data needed in spatial assessment and map production
This guideline chapter addresses some central issues for how EEA and it’ s related organisations
should treat the GIS-data, partly before they are delivered and partly in the assessment and
production process.

4.1. Quality and quality control

It is essential that the data delivered to EEA is homogenous and of general good quality. Product
specifications should, whenever available, be followed. There exist guidelines documents
concerning priority data flows, and definitions of for certain data exist aso in the Reportnet Data
Dictionary. The quality control should include
e for attribute data, that the values and codes is within the range defined in guidelines
documents
e forid's, checking that they are in accordance with standards
o for geometry, either being, points, lines or polygons, have an acceptable structure and
topology; polygons being closed, sliver polygons removed or reclassified, lines forming
networks linked properly to the nodes
e geometry accuracy, coordinate reference system, projection and file format according to
specifications
o metadataisfilled in, including aspects of accuracy, coordinate system, methodology, and
source
Quality control should be carried out carried out before delivery of the final draft to the Agency.
In the flow of datafrom ETCsto EEA, it isimportant that the ETC data manager is aware of the
quality control procedures and ensure that they are posted to Circain the ETC Consortium
Interest Group, even if a partner organisation is responsible for the production task.
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4.2. Projection and Scale

The projection and scale of avector data set are fixed at the stage of product specification.
Unless the Agency has provided written specifications to the contrary, vector data sets should use
the national boundaries and coastline from the GISCO Reference Database at the specified scale
as atemplate. This practice ensures that EEA datasets are compatible with each other and with
the GISCO Reference Database. The GISCO Reference Database is distributed to ETCs by EEA
under the licensing agreement between Eurostat and EEA.

4.3. Resolution and generalisation

The resolution and generalisation of a data set should be stated as clearly as possible. These
characteristics are important for usage of the data set, in particular when the data set is an input
to geographical analysis and area measurements.

4.3.1. Resolution

The required resolution should be stated in the product specifications. The resolution isgivenin
meters. The resolution isrelated to the scale in which the data are to be used.
1: 10.000 ca. 4 meters

1: 50.000 ca. 15 meters

1: 100.000 30-50 meters

1: 1 million 300-500 meters

1: 10 million 3000-5000 meters

The GISCO reference database has the following resolution
1 million: 500 m

3 million: 1500 m

10 million: 5000 m

20 million: 8000 m

4.3.2. Minimum mapping size of a mapped area

Minimum mapping size of amapped areais related to the resolution. The lower level for
CORINE Land Cover (CLC0) is 25 ha (250,000 m?) for mapping at 1: 100.000.

In the GISCO database they have used the following limitsin their generalisation from 1: 1
million to smaller scales:

3mill: All areas smaller than 2 250 000 m* (225 ha) eliminated
10 mill: All areas smaller than 25 000 000 m? (2500 ha) eliminated
20 mill: All areas smaller than 100 000 000 m? (10000 ha ) eliminated

4.3.3. Generalisation of lines/vectors

GISCO has stated the following factors/parameters to be used in generalising the NUTS
boundaries with the function Bendsimplify in Arc/Info:

3 mill; weed tolerance 1500 m



10 mill: weed tolerance 4500 m
20 mill: weed tolerance 8000 m

4.4. Geometric quality representation and topology

A short description of the geometric quality of the data set should be provided. If the original
data has been converted from national systems, the conversion process should be documented.
Any available information concerning the geometric quality of origina national data should be
maintained either as an attribute in the vector data set or as part of the written documentation/
metadata.

4.5. Thematic quality

A short description of the quality of the thematic attributes contained in the data set should be
provided. It should be clear which attributes are original data (supplied by countries or third-
party organisations) and which are attributes created by the ETC. The latter are often needed for
the purpose of harmonisation of measurement units.

4.6. Naming of files and attributes

Naming of files and attributes should normally follow the style recommended by the GISCO
Database manual. If thisis not considered practical, then an alternative proposal should be made
to the responsible person in the EEA Topic Team with acopy to the EEA GIS Team. These
guidelines will be modified to follow any recommendations on naming practices within EIONET
made by Reportnet group.

4.7. Recommended formats for geographical data sets

Geographical data sets can either be vector data, raster data or tabular data. EEA givesin the
following chapter recommendations on the data formats for each of these data categories. The
guidelines are relevant for EEA initsinterna data handling and dissemination, ETCs, national
organisations delivering datato EEA through EIONET data flows or other external contractors.

The given recommendations gives guidance to the delivery of data. If EEA receives datain the
recommended formats this eases the handling of the data, and makes it possible to use specific
tools for effective metadata production. EEA also offers tools for cooperating partners tailored to
some of the defined formats. EEA is following the Commission decision to use ESRI products
and formats whereever possible, and brings these views futher in the following
recommendations. However, if an institution is not able to follow the recommended formats,
EEA accepts to recieve along range of formatsif not specific format specifications are given in
contracts.

In addition to format recommendations, EEA require certain metadata for all geodata
deliverables. Any dataset should be followed by general metadata, and include detailed
description of geographic reference system. If possible ESRI projection (*.prj) file should be
supplied. Metadata issuesis treated futher in chapter X X.

27



47.1. Raster formats:

Raster datasets can be delivered as one band or a collection of bands for each image (scene). If
several images are supplied in a dataset, the delivery should include araster catalog. A raster
catalog is atable with columns IMAGE, XMIN, YMIN, XMAX, and YMAX. Any table format

is accepted.

If araster dataset is created on basis of avector dataset, the vector dataset should be delivered
with the raster dataset.

Name Short name Recom- Comments Advantage Disadvantage
mended
IMAGINE Image IMG Yes - Preferred by - High compression
EEA ratio without data loss
- Supports any color
depth
- Detailed header
information
Geographic Tag GeoTIFF Yes - Must include - Supported by most
Image File Format GeoTIFF tags in GIS, image and remote
header sensing tools
ArcSDE Raster SDERaster No - Easy and fast ESRI - Only useful for
ArcSDE export/import users with ArcSDE
MrSID No - Use only - High compression - Only 32 bit color
compression level | ratio - Manipulates data
1:10
Band Interleaved BIL, BIP, No - Must include - Supported by most - Various none
by Line, Band BSQ header file (*.hdr) remote sensing tools compatible versions
Interleaved by and colormap file used
Pixel, Band (*.clr) - Missing some
SeQuential information’s about
the used geographic
reference system
ESRI GRID GRID No - Must include - Old accepted format - Uses folder
colormap file - Contains both bands structure
(*.clr) and catalogs - Unreliable

4.7.2. Vector formats:

If avector dataset is extracted from a database, the extraction process steps should be described

in metadata.




Format name Short Recom- Comments Advantage Disadvantage
name mended
Shapefile SHP Yes - Preferred by - Compatible with - Datasets having
EEA most GIS software several types of
shapes (feature
classes) or several
tables needs more
than one
shapefile/tablefile.
- Cannot keep
relations between
feature classes
within the dataset.
ESRI Coverage cov No - Delivered with - Supports topology - Disk folder structure
the coverage - Only supported by
folder structure ESRI
fully intact - Many versions
- Discontinued
ArciInfo export EQO No - For export - None generic format
interchange file between old - Designed for old
ESRI Arcinfo ESRI systems
systems
Drawing DXF No - AutoCAD - Made for CAD
interchange files format drawings
AutoCAD drawing | DWG No
files
MicroStation DGN No - Old
design files Microsstation
format
Vector Product VPF No - A coverage - Supports topology
Format format

473. Tableformats

Datasets, which only include point shapes, may be delivered asatable with an X and Y

coordinate.
Format name Short Recom- Comments Advantage Disadvantage
name mended
Access Database | MDB Yes Stores multiple tables | - Each table as one
as arelational file
database
dBASES DBF Yes - Only point - Easy to use - Each table as one
shapes - Accepted by all file
systems
Microsoft Excel XLS No - Only point - Easy to use - Each table as one
shapes - Accepted by many file
systems - conversion to other
format needed to use
in ArcGIS
Comma separated | TXT No - Only point - Accepted by all - Characters might be
text file shapes systems read different
depending of system
VPF table VPF No - Only supported by

GIS systems
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4.7.4. Database formats

It is recommended that you consult with the EEA GIS operations, before submitting afull or an
extract of a database.

Format name Short Recom- Comments Advantage Disadvantage
name mended

ESRI Personal MDB Yes - Preferred by - Supports topology - Does not support

Geodatabase EEA and feature relations raster

(Microsoft

Access)

Standard MDB Yes - Only points - No need of a GIS - Only supported by

Microsoft Access - Uses an OLE system Windows systems

DB connection

ESRI multiuser SDE No - EEA only reads | - Handles huge - Complex and need

geodatabase SQLserver amounts of data lots of documentation
describing database

4.7.5. Annotation formats

Format name Shortname Recom- Comments Advantage Disadvantage
mended

Personal MDB Yes Created with - Integrated with other

geodatabase ArcMap formats

annotations - Easy to work with

Annotation cov No COGO - Old format

Coverage - Difficult to work

with

4.7.6. GeoService formats

EEA accept that geographical datasets are made available to the EEA as Internet geoservices.
EEA accepts datasets delivered as OGC Web Map Service 1.1 and OGC Web Feature Service
1.0. Please contact EEA GI'S operations group for further information (gis@eea.eu.int).
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5. Coordinate reference systems and
projections

5.1. The background and focus of the specification

This chapter describes the EEA standardisation of coordinate reference systems and projection
for the storage and treatment of geographic databases and map display. Thisisafollow up of the
European Commission decisions from 2003 to use specific coordinate reference systems and
projections. Producers and users of spatial data and maps should be aware that different
assessment operations require different projections and that maps should have a projection
defined by EEA. Using defined standards has made it possible to devel op templates and efficient
tools for data handling, and will reduce the burden of documentation both for EEA and its
cooperating partners.

There are several reasons why EEA finds it necessary to devel op specificationsin thisfield:

e Thelack of documentation and skillsin the field of transformations and projections causes
frustrations, inefficient handling of geographical data, un-accurate data and analysis results.

e A variety of different projections are being used among the EEA, different topic centres and
country institutions, but the documentations about the use is limited.

e Some European topic centres and projects experience severe problems when joining data from
different countries. EEA is cooperating with more than 30 countries. In order to streamline the
data flow from these countries we need to standardise in the field of coordinate reference
systems and projections.

o Itisforeseen that EEA will use spatial assessments more actively in the coming years, making it
important to follow guiding principles for the best possible use of the data available.

5.2. The European initiative and recommendations

The experiences linked to EEA activitiesistypical aso for other agencies working with many partners
and with partners covering large areas. Thisresulted in an initiative from the European Commission.
The aim has been to devel op Pan-European standards for coordinate systems and some recommended
projections, to be applied by National Mapping Agencies, The European Commission and other
agencies treating geographical information.

The work has been carried out by an expert group of the cartographic projections workshop. Active
institutions have been Eurogeographics and experts from national mapping agencies, JRC,
Eurostat/GISCO and others. Their recommendations where released in November 2001, and approved
by COGI (Commission Inter Service Group on Geographical Information) in 2003 for use within the
Commission services. INSPIRE has through working groups recommended the use in awider user
community.
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5.3. EEA general guidelines on coordinate reference system

The recommendations by the European Commission and the wider European initiatives should asfar as
possible be followed by EEA.

5.3.1. A common European Coordinate Reference System — ETRS89

Different workshops and expert group contributions prepared the ground for the definition of the
common European Coordinate Reference System (CRS) and its use for geo-referencing of the data of
the European Commission (EC) and for future specifications of the products to be delivered to the EC,
within projects, contracts etc, and the promotion of the wider use within all member states.

The name of the coordinate reference system is ETRS89. The European Terrestrial Reference System
1989 (ETRS89) is the geodetic datum for pan-European spatial data collection, storage and analysis.
Thisis based on the GRS80 ellipsoid and is the basis for a coordinate reference system using ellipsoidal
coordinates. The ETRS89 Ellipsoidal Coordinate Reference System (ETRS89) is recommended to
express and to store positions, as far as possible.

e EEA and thetopic centres should usethe ETRS89 asthe common coordinate reference
system for storage of data and asa basisfor defined projectionsto be used in analysisand
map production. Data delivered to EEA, in particular data with European cover age,
should usethe ETRS89 asthe coor dinate reference system.

¢ National data delivered should also use ETRS89 or coordinatereference systems easily
transformableto ETRS89. If the national/ local coordinate system isnot found in
commonly accessible documentation, the delivery institution should add a documentation
following the ISO19111 referred to under neath.

The description and definition of ETRS89 is based on the convention of 1SO 19111 Spatial referencing
by coordinates standard. For further documentation on ETRS89, see http://crs.ifag.de/ and
www.EIONET .eu.int/gis.

5.3.2. Conversion from national coordinate reference systems

At the national level aseries of different coordinate reference systems are used. It is essential that
conversion is done with care, not loosing significant accuracy. Therefore, proper transformation
routines have to be used.

The European initiative on coordinate reference systems provide information also about the national
level: The National Mapping Agencies (NMA) or comparable Institutions / Organisations provide the
information for the descriptions of the national coordinate reference systems and for transformation
parameters between the national coordinate reference systems and the European coordinate reference
system ETRS89. For more information, see the web site http://crs.ifag.de/

e EEA recommendsthat transformation between national and the European coordinate
reference system isbeing done by using the agreed transformation parametersfor the
different countries, seethelink above.

EEA may have the possibility of assisting such transformations on demand.
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5.4. EEA recommendations - specific projections for different purposes and
products

The guidelines underneath are relevant for any organisation involved in handling GIS data to be
delivered to EEA or in treatment of such data on behalf of EEA, e.g. the topic centre and country
institutions. The projection guidelines are also relevant to EEA’ s own data use and management.

The European commission recommends 4 different systems/ projections to be used on different products
and activities, all based on the ETRS89 datum. The choice depend upon scale, data quality
(raster/vector) and purpose of work. EEA isusing this as abasis for it's recommendations.

EEA recommendsthe use of three of the options:
e Lat-long: ETRS89 - No projection — un-projected, geographical coordinates, to be used for
storage and expression of positions, mostly vector data.
e Lambert Azimuthal Equal Area, (ETRS_LAEA) For storing raster data, for statistical
analysis and for map display purposes
e Universal Transersal Mercator projection (ETRS TMzn or UTM). To beused in large-
scale mapping and storage of large scale data. Allowing different zones to be used.

See www.EIONET .eu.int/gis for detailed definition documents. It does not seem as one of the 4
proposed option promoted by the European Commission, the Lambert Conformal Conical projection, is
relevant to EEA, as no products or activities at the EEA make it necessary to use this projection.

Coordinate Name and definition Types of Datum When to be used — EEA
Reference coordinates purpose use
System/
Projection
ETRS89 European terrestrial Geographical ETRS89 storage and expression
reference system: coordinates of positions Yes
- vector data
Ellipsoidal, geographical - tabular data — point
coordinates lat/ long locations
ETRS-LAEA Lambert Azimuthal Equal Map Projection ETRS89 - map display
Area, - spatial analysis Yes

- storing raster data
Latitude of origin: 52 North
Longitude of origin (Central
Meridian): 20 East *

ETRS-LCC Lambert Conformal Conical Map Projection ETRS89 - small-scale mapping
projection 1:500.000 — 1:1 mill No
- storing raster data

Latitude of origin (Parallels) at
35N and 65 N

Longitude of origin (Central
meridian/ 10E

ETRS-TMzn Universal Transversal Map Projection ETRS89 | - large-scale mapping
(UTM™m) Mercator 1: 10.000 - 1:499.999 Yes

Different zones can be used

* The Longitude of Origin — the east west centre line of the map- is for the Lambert Azimuthal Equal Area projection promoted
by the EC defined as longitude 10 Eeat. Thisis the centre of EU15. EEA handles 31 member countries and maps usually cover
areas eastward including Turkey, at some occasions further west into the Atlantic Ocean and eastward to Ural Mountains. For
EEA purposes it has been found that the use of the Lambert Azimuthal Equal Area projection (52N) with central meridian at 20
E will be a better standard solution. The recommendation therefore is to use the projection with this minor adjustment.
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In the further treatment of the matter it is necessary to distinguish between mapping, storage of
geographic data, spatial analysis and map display.

Mapping/ Data acquisition: EEA isnot organising many true mapping projects — projects
including field survey, image interpretation or other mapping techniques. Major projects, such as
CORINE Land Cover (CLC), have separate specifications for how to carry out the mapping.
Genera guidelines are:
e tousethe ETRS89 datum in all mapping projects
e tousethe ETRS-TMzn projection with a suitable zone or alocal projection well
documented, as is commonly being done for CLC
e for point data, such asthe mapping or recording of monitoring site locations, lat-long
valuesreferring to ETRS89

Reporting, storage and dissemination of GIS data: EEA isorganising many data flows, some
of which include GIS data. Country organisations compile GIS data using inputs from other
organisations and report these to EEA using Reportnet tools. EEA and itstopic centres are
involved in merging national datainto European datasets, and carries out spatial assessments
creating new GIS data sets. EEA store and disseminates all these kinds of data. EEA hasjoint
guidelines for handling of all these kinds of GIS data
e tousethe ETRS89 datum
e toreport, store and disseminate vector data un-projected, including polygon data (e.g.
watersheds), line data (e.g. rivers) and point data (e.g. towns, houses) and grid data
(population grid, regular point grid). There are two main exceptions
0 vector data only intended to be used in production of small scale maps for
reports, it isrecommended to use ETRS-LAEA, 52N, 20 E
0 large scale vector data (Scale > 1:500.000), mapped in the countries using
ETRS-TMzn or awell documented local projection, should be reported and
stored in this format
e toreport, store and disseminate raster data in the following way
0 Country-wise raster data or data with other regional split-up, use produced
ETRS-TMzn or awell documented local projection (e.g. Image 2000).
0 European coverage or raster data, use ETRS-LAEA, 52N, 20 E (e.g. CLC 2000
raster data merged as European dataset, elevation).

M easur ements and spatial analysis: It isimportant for use a projection suited for the purpose.
e For European-wide measurements/analysis EEA recommendsto use ETRS-LAEA, 52N,
20 E. asthis projection is aarea-true projection. To be used in combination of layers,
measurement of areas and distances, and in sampling processes for statistical purposes.

Mapsin reports, fact sheets and on web: EEA has decided upon some common projections to be used
for al map presentations in main reports, fact sheets and at the EEA web pages, including the ETC and
EIONET web pages. Different projections were compared, leading to the following recommendations.
All template files for maps delivered by EEA to the producers are based on these specifications.




e For mapswith European-wide cover age or more limited coverage such as the
European sea catchments, the seas or other major regions: use ETRS-LAEA, 52N, 20 E.

o Exceptions are wide Eurasian mapsusing ETRS-LAEA, 52N, 65 E, world maps using
Times 10 E (VGS84) and maps showing local examples, where the preferred projection
iISETRS-TMzn.

e EEA should be contacted by the producer when a map producer is intending to use other
proj ections than the recommended ones.

5.5. Available documents and files for working with projections

EEA has developed templates files for map production based on the recommendations above. See
chapter xx7. The documentation about the coordinate reference systems can be found at
www.eionet.eu.int/gis and http://crs.ifag.de/. For other work on projections, EEA is releasing
different kinds of files.

55.1. prj.files

When using the general predefined projection filesin ArcGIS software, be aware that the ETRS89
option in Arcinfo prj-fileis called ETRF89.

In Arcinfo it is possible to copy in your most used projections. Place .prj filesin the directory of
projections. .prj-files for the most common projections used by EEA is available at EEA data service at
http://dataservice.ei onet.eu.int/dataservice/metadetail s.asp? d=587

o ETRS-LAEA.prj (48N_9E) (Commonly used by EUROSTAT/ GISCO)

e ETRS-LAEAS5210.prj

o ETRSLAEA5220.prj (Standard for EEA)

o ETRSLAEAG265.prj (EEA Eurasia maps)

When placed in the correct directory these projections will be available as an option under predefined
projectionsin ArcGIS 8.x. The .prj-files should be placed in
arcexe82/Coordinate Systems/Projected Coordinate Systems/Continental/Europe

5.5.2. Shapefilesand coverages as template files

If you are to choose coordinate system and projection in Arclnfo 8.x, it is aso possible to activate the
information in already existing files with the correct projection. Thisis ahelpful and easy to use tool. It
is especially helpful when defining and changing projectionsin ArcToolbox. EEA is offering such
coverages to ease transformations and definitions of files not containing details on coordinate
system/projection.
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6. Postscript maps — specification &
templates

The wide variety of information products produced by EEA commonly contain map
presentations, commonly resulting from spatial assessments/ indicator work. In order to facilitate
efficient production of the maps and to generate harmonised presentations, EEA has developed a
set of specifications for maps and accompanying legends. The maps. The chapter focuses on
maps being produced for reports, but much of the information is also relevant as specifications
for maps being produced for the web. EEA and the topic centres are expected frequent users of
the map specifications.

6.1. Standard size for postscript maps (in reports)

EEA has a standard layout for printed reports. Each page is built up of columns of 33 mm;
between each column there is a4 mm space. Concerning indicator fact sheets, there exist other
and less strict templates. Maps produced for fact sheets should as far as possible follow the
specifications as for printed reports.
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Figure 1: Dummy example of page with maps following the EEA layout norm.
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e Postscript maps should have a size compatible with the EEA layout norm: Accepted
widths are:
— 33mm
—  70mm
— 107 mm
- 144 mm
- 181 mm

o EEA will sometimes use and require maps covering two pages, with maximum width 402
mm.

e If EEA has not specified the width of the map, the map should be made with the width
144 mm, and in addition the legend at the side with awidth of 33 mm. It will then be
possible to scale it according to the final use in the reports.

e All EEA postscript template maps follow the width (and height) prescriptions.

o All EEA ArcGIS (8.x) template files (drawing instruction files) follow the width (and
height) prescriptions

6.2. Standard map projections

The map data and template files available from EEA, both the GIS data (Shape format) and the
postscript versions (Adobe Illustrator) follow the prescribed projections. See chapter xx7 for
details about the map extents and their projection, chapter xx8 for how to use the template files
and chapter xx5 for details about projections and reference systems.

6.3. Map extents for postscript maps & other final version maps

EEA has defined a series of standard map extents as a basis for illustrations in reports and on the
web. Use of a set of standard map extents makes map making easier and more effective, makes it
possible to tailor map data and template files and makes it possible to get harmonised outputs
that fit to the general EEA standard layout of reports.

These map extents, being defined in detail in chapter 7, should be used when producing maps for
reports, and should also be used when presenting maps on the EEA web pages. The series of map
extents are defined according to east-west coverage. Each of the map types can have 4 different
versions, depending on north-south extent. There are at present 7 map series with different east-
west coverage, but only 2-3 of these are frequently used.

See the presentation in chapter 7 for a detailed description and definition of all the map extents,
with illustrations and coordinate definitions. The ArcGIS template files (drawing instructions)
are based on these standard map extent definitions. See chapter 8.

6.4. Scales of postscript maps

EEA does not focus on certain scales for the maps presented in reports. The scaling of mapsin
order to provide one of the standard layout widths will probably not result in a rounded map
scale. EEA findsthis of low importance for the small scale maps.



The map producer should make the map following them standard map extents outlined above.
These can be presented in different scales.

The focus therefore should be to focus on the size of the maps asit is planned in the reports
where it isto be used. Then the map producer should follow the standards for width of mapsin
reports and choose one of these. See chapter 6.1.

6.5. Level of generalisation

Different generalisation of elements, rivers, coastline, land surface, etc are available from EEA.

e EEA GISdata (core data) are environmental data and some general features are not
specifically selected for illustration map purposes. The data are primarily for producing
environmental indicators.

e For most of the basic features data the GISCO reference database are delivered in three
or four different levels of generalisation (Scale 1, 3, 10 and 20 mill). If adataset is
available at different scales, the data with the smallest scale should be used for
illustration maps.

e Some data sets have fixed generalisation. Data sets with polygons cut along the coast
with a certain coastline will remain with this coastline.

e EEA has put together a selection of generalised data sets which are well adapted to
illustration maps in small scales. ETC's and others producing maps on behalf of EEA
should, if not anything is specified by EEA, use this selection. The data are labelled EEA
map data. The data are GIS data and has been the basis for Postscript map template files.
EEA's ArcGIS templates are based on the use of these GIS data sets. The generalised
EEAMapdata are presented in a separate paper f:/gisdata/gi sguide/EEAmapdata.doc

6.6. Standard elements/features in maps

The maps EEA are using in reports are usually very simplified. Therefore the maps delivered to

EEA should contain few elementsin the small-scale maps.

. few general elements/ background features

. few topic issues per map — usually one issue is enough, or a comparison between two.
EEA has experienced that many maps are overcrowded.

The features delivered from EEA to be used in map production are all based on alevel of
generalisation in the databases comparable to 1:40 mill in scale or even lower.

Needed features for rough maps to reports/web covering the whole Europe and local case studies
maps:
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EEA mapdata Filename Size—width | Size—width | Larger scale
33-107 mm | 144-181 mm | case maps

1 mill for
printing in
reports (A4
size or less)

Background polygon 01 background_prj

Land (terrestrial) polygon 02_landsurface X X X

Countries polygon 03 _countries X X X

Sea surface 04 oceansurface X X X

NUTS 2 regions 05a_regionsnuts? X X

NUTS 3 regions 05b_regionsnuts3 X X

Lake, large 06a lakelarge X X X

Lake, medium 06b_lakemedium X X

Lake, small 06¢_lakesmall (x)

River, mgor (Eurasia) 07_river X

River, large 07a riverlarge X X X

River, medium 07b_rivermedium X X

Country boundaries, terrestrial 08a_countryborder X X

Country boundaries, marine 08b_marineborder X X

Arctic circle and tropics 09 parallels X X

Lat long every 10° 10a _latlong10 X

Lat long every 5° 10b_latlong5 X

Coadtline 12 coastline X X

Cities 20 cities X X

Capitals 21 capitals X X

The table above gives a generalised picture of which databases delivered from EEA that could be
used in the different map sizes. A mark is only arough indication of the features that should be

included in the map.

6.7. Standard layer orders

The layers of the map as they come from the GIS system should be reflected as layersin the
postcript file. Text should be placed in separate layers, according to the feature they are naming.




Each layer name should be named in English language. If all standard layers are in use the
following layer order is prescribed. Adjustments might be needed.

Feature/ map element Layer order
Frame 1
Text

Thematic text 2
country names 3
towns 4
seag/lakes 5
Grid numbers 6
Points

Thematic point data 7
Cities 8
Lines

Thematic boundaries/ line data 9
Coast/ sea shoreline 10
Roads 11
Rail 12
Country boundaries 13
Rivers, large 14
Rivers, medium 15
L ake/shoreline 16
Gridnet (lat/long) 17
Surface/area

Lakelriver surface 18
Thematic area/polygon data 19
Outside data coverage area 20
Land surface- outside data coverage 21
Land surface 22
Sea surface 23

6.8. Colour and graphics definitions

EEA has defined graphic layout (colour/line size) for selected features that are repeatedly being
used on maps. The specifications underneath are defined to fit the needs when being used as
originals for use in reports, fact sheets. EEA has also defined suitable colour schemes for web.

6.8.1. Colour and graphics for background layers

We distinguish between surface/area features, line features, point features and text. Areas outside
the data coverage should have a separate colour. Areas within the coverage area but with mission
values should have another colour.
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Feature/ map element Colour CMYK Size/ Font/ line
Bio/Dobrist+3 Width , pt | type/ fill type

Surface/area

Land surface 0-5-25-0 fill/ no line

Land surface — missing values/no data 0-0-0-0 fill/ noline

Land surface- outside data coverage 0-0-0-10 fill/ noline

Sea surface 20-5-0-0 fill/ no line

L akefriver surface 20-5-0-0 fill/ no line

Lines

Coast/ sea shoreline 50-20-0-0 0,3 line

Rivers, large 50-20-0-0 0,3 line

Rivers, medium 50-20-0-0 0,3 line

L ake/shoreline 50-20-0-0 0,3 line

Country boundaries 0-0-0-60 04 line

Thematic boundaries no line

Frame 0-0-0-100 0,6 line

Gridnet (lat/long) 100-30-0-0 0,28 line

Roads 0-100-100-0 0,3 line

Rail 0-0-0-100 0,3 line

Points

Capitals 0-100-100-0 0,6 mm

Cities 0-0-0-100 0,4 mm

Text

country names 0-0-0-100 Avenir

towns 0-0-0-100 Avenir

seag/lakes 0-0-0-60 Avenir

Grid numbers 100-30-0-0 5 pt Avenir light

For ArcGlS-users: The colours are used in the template files produced by EEA. When adding

new layers/ data sets to a production, use of .lyr files bringsin pre-defined colours, use of .shp-

files does not.

6.8.2. Colour and graphics for thematic information — use of common colour scales

In generd it is difficult to define common guidelines for the variety of thematic information to be

presented on maps. However, some guidance can be given for maps intended for paper

presentations:

¢ When using statistical or ordinal division of data, EEA has some recommended colours

scales. These may be used when arranging data according to relative value or other

ordinal value. Thereis asub-division according to basic colour and also the number of
classes, 3, 4, 5, 6 or 7. Both colours and greyscale. Please http://eionet.eu.int/gis where
files with the exact definitions of colours can be found.

o When presentations of distribution areas there should only be colour on the areaitself.

Try to avoid using a separate colour for the outline/boundary of each of the areas, the
maps get cleaner without these boundary lines.

Similarly, EEA has some specifications for colours to be used for web maps. Screens show the
colours differently compared to paper. Separate web-safe colours defined in a html-code is used.
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The EEA web map system is based on these colour schemes. Please see
http://map?2.eea.eu.int/hel p/map/predefshade.asp
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Figure xx: EEA has guiding principles for colouring of maps, based on some predefined colour
scales, one for mapsin reports (A) and one for web presentations (B).

6.8.3. Colour systems— CMYK, RGB, HTML

The colours are given in 3 different “languages’,
e CMYK: for printing purposes
e RGB: for screen purposes
e HTML: used for web applications

The colours defined in the different systems may not be trandated directly. CMYK has alimited
colours spectrum compared to the other systems, especially in bright colours. If you have defined
coloursin RGB on the screen the system might give you an in-correct colour asCMYK. This
might also be the case in sending maps to a printer; different colours might change the valeur
significantly. In order to make colour versions able to be copied without being re-made for black
and white, the colour (darkness) have been looked at especially when selecting the colours.

6.9. Legend
A map will commonly have alegend. The Adobe Illustrator file with the map should preferably,

therefore, also contain the legend with the layout planned to be used in the report. The legend
should not be ovelayed “on top of” the map, but outside the frame of the map.
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The norms for the legend are as follows 4mm 33 mm

A

—— B
Width: 33 mm will be preferable for most Catchment ar eas
cases. See exampleto theright. Aslo 77, MAP of European seas
107, 144 or 181 mmwill be possible sizes for . S
legends. Maps covering the width of the r|_I -
page, could have legends with the same 05 pt ——==—— EEA sea boders
width (181mm) catchments based
on Eurostat/GISCO

Fonts: Font type should be AvenirTrue and Atlantic Ocean
AvenirBold. Usually AvenirTrue will be used | Mediterranean Sea
for both ordinary text and the heading. o-opt AL Black Sea and

ea ol Azov
Font size: Font size should not be under 5 pt Caspian Sea
and not over 11 pt. In the example Heading is Nerin S
8 pt, category text is 7 pt, and scale bar text Baltic Sea
iS6 pt. Text should be black. White Sea
Line spacing/distance (leading): The parents 5ea
spacing could usually be somewhat larger o {_l | INorwegJlan Sea
than the font size. In the example the heading 15 pt
has font size 8 pt, the leading is 9,5 pt. The 6 pt
category text is 7 pt, while the leading hereis
8,5 pt.

6.10. Text — translation implications

Guiding principles
e Text should be place on separate layers.
e Text should be defined as text with the prescribed fonts and sizes. See section
6.8 underneath for font specifications.
e Text should not be outlined.
e Text that needs translations should be in black or grey. Other text, such as
numbers or id’s on locations could have other colours.

6.11. Map templates in ArcGIS

EEA has developed map template files for ArcGIS 8.x that works together with the selected data
for map production, in the form of ArcMap 8.x map templates (.mxt). See chapter 8. Export of
postscript maps can be made from the GIS system. For producers using other software the frames
for each map extent should be used together with the map data to create the map illustrations.



6.12. Map templates in Adobe lllustrator format

In quite some cases there is an interest only to mark objects on smple maps. In such casesitis
not necessary to be linked to a GIS database and use Arcinfo or any other GIS-tool. One could
instead edit directly in ready made postcript baseline maps. EEA is offering such ready maps:
Adobe Illustrator Template files with different map extents. The maps follow the specifications
given for such map deliveries as defined by EEA.

When producing, delivering and storing postscript maps using this method, it will still be
important for EEA to get and store GIS compatible data rel ated to the presentation for later
production. ETC and other producers of maps should provide such datafiles, e.g. thematic tables
with lat/long values for point locations.
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7. Map extents to be used by EEA

EEA has developed a set of defined map extentsto cover all “standard” needs at EEA. The map
extents have been used in Environmental Signals reports and the Europe’ s environment: The
third assessment (Kiev-report), and is expected to be used in all EEA publications and
information material.

7.1. Map extents - north, south east, west

When defining map extents (north-south, east-west) the following aspects have been considered;

e to cover the needs for standard maps in the foreseen reports, roughly covering some 70-
80% of the total needs. There will always be additional maps in other sizes and formats

o theability to reuse and mix data from different productions. In earlier productionsit has
been difficult to use map components and reuse them in a map based on another
production, as map extents and projections have varied.

e reusability also requires a standard reference coordinate system and projection. Most of
the maps are based on one projection: Lambert Azimuthal Equal Area projection, 52N,
20 E. Some maps extending outside Europe use other parameters and projections.

e Harmonic picture of map (visual)

e Sizesthat fits report layout/standards

7.2. Map extents — a full series

The series of map extents are defined according to east-west coverage.

Map Extentl EU15+EFTA:

Map Extent 2 EU15+EFTA+Central and Eastern Europe(CEE), EEA coverage
Map Extent 3 EU15+EFTA+CEE+Caspian Sea

Map Extent 4 EU15+EFTA+CEE+Caspian Seat+Canary Islands

Map Extent 5 EU15+EFTA+CEE+Ara Sea+North Atlantic+North Pole
Map Extent 6 EU15+EFTA+CEE+EECCA, narrow (full Russia)

Map Extent 6a EU15+EFTA+CEE+EECCA (Russiapartly),

Map Extent 7 EU15+EFTA+CEE+EECCA, wide (full Russia)

Map Extent 8 World

Map Extent 9a Countries of Mediterranean Sea region

Map Extent 9b Mediterranean Sea

Each of the map types 1, 2, 3, 4, 6 and 6a can have 4 different versions, depending on north-
south extent.

e Core

e Core+ North Extension

e Core+ South Extension

e Core + North and south Extensions

a7



Map 8 can have 2 different versions concerning north-south extent.
e Core
e Core+ Antarctica

0 | [
[ = Sl BV | =N L= A T

Figure: Example of a map extent and its possible extensions to the north and south.Each
map number/series refer to an extent in east-west direction.

7.3. Map extents —illustrations of EEA map extent series

The following pages presents the series of agreed map extents. The frame mark core, and
north and south extensions on a larger map.

The Powerpoint presentation at http://map.eea.eu.int/slides/powerpoint/frame.htm
contain the same map extents, and examples where example maps of the different kinds
are pasted in to dummy pages. This contains the map extents, but Legends are not shown.
They will be places outside the maps.



http://map.eea.eu.int/slides/powerpoint/frame.htm
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Map Extent 3: EU15+EFTA+CEE+Caspian Sea
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Map Extent 4: EU15+EFTA+CEE+Caspian Sea+Canary Islands. Similar to
map 3, but wider to the west.

ek Wil
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Map Extent 6a: EU15+EFTA+CEE+EECCA (only part of Russia)
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Map 7 : Europe and Central Asia. Covers the same area as Map 6. To be

used on double pages

Map Extent 8: World
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7.4. Specification of map extents by coordinates

All values given in coordinates related to the projection specified

Map extent Projection NSmin NSmax EWmin EWmax
Map 1c LAEA-52N-20E 1250000 5500000 2400000 6450000
Map 1 ct+s LAEA-52N-20E 740000 5500000 2400000 6450000
Map 1 ct+n LAEA-52N-20E 1250000 6480000 2400000 6450000
Map 1 ct+ns LAEA-52N-20E 740000 6480000 2400000 6450000
Map2c LAEA-52N-20E 1250000 5500000 2400000 7300000
Map 2 ct+s LAEA-52N-20E 740000 5500000 2400000 7300000
Map 2 ct+n LAEA-52N-20E 1250000 6480000 2400000 7300000
Map 2 ct+ns LAEA-52N-20E 740000 6480000 2400000 7300000
Map3c LAEA-52N-20E 1250000 5500000 2400000 8200000
Map 3 ct+s LAEA-52N-20E 740000 5500000 2400000 8200000
Map 3 ctn LAEA-52N-20E 1250000 6480000 2400000 8200000
Map 3 ct+ns LAEA-52N-20E 740000 6480000 2400000 8200000
Map4c LAEA-52N-20E 1250000 5500000 1350000 8200000
Map 4 ct+s LAEA-52N-20E 740000 5500000 1350000 8200000
Map 4 c+n LAEA-52N-20E 1250000 6480000 1350000 8200000
Map 4 ct+ns LAEA-52N-20E 740000 6480000 1350000 8200000
Map 5 LAEA-52N-20E 740000 7400000 0 8350000
Map 6 LAEA-52N-20E 740000 9950000 1950000 10400000
Map 6ac LAEA-52N-20E 1250000 5500000 1950000 9600000
Map 6ac+s LAEA-52N-20E 740000 5500000 1950000 9600000
Map 6ac+n LAEA-52N-20E 1250000 6480000 1950000 9600000
Map 6a c+ns LAEA-52N-20E 740000 6480000 1950000 9600000
Map 7 LAEA-52N-65E 1300000 8600000 -1000000 9900000
Map 8c Times10E -6200000 10850000 -14500000 14500000
Map 8 ct+s Times10E -10850000 10850000 -14500000 14500000
Map 9a LAEA-52N-20E -402000 3308000 1789000 7302000
Map 9b LAEA-52N-20E 479000 3000000 2460000 6950000

e LAEA (Lambert Azimuthal Equal Area (ETRS89), 52N, 20E, false easting: 5071000, false
northing: 3210000

e LAEA (Lambert Azimuthal Equal Area (ETRS89), 52N, 65E, false easting: 5071000, false
northing: 3210000

e Times(WGS84), 10E, false easting: 0, false northing: O
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8. EEA Map templates - tools for easy
map making

8.1. Why use a predefined map template?

EEA handles geographic data from many institutions and sources and presents them as mapsin
different publications and on the web. In 2001 EEA started standardizing the handling of thislarge
body of data, and also started work on simplifying the production of maps. Map templates, being
one of several developments in this respect, have become available and are now in frequent use by
EEA. The templates and associated tools should be used by other producers delivering maps to
EEA, e.g. the topic centres, aswell.

A template is a predefined map. Extent, projection, and a number of features (data layers, e.g.,
country boundaries, lakes, rivers, etc.) are predefined and ready-to-access upon opening the
template. A template file brings together the predefined set of data and presentsit with the defined
cartography.

Specific map templates have been devel oped for small scale standard map presentations in printed
reports and web applications. The use of templates will simplify map production as map extent,
map proj ections, background features and colour schemes are defined beforehand in order to cover
standard needs.

o Whenever possible, the use of map templatesis strongly recommended.
In thisway, map presented in reports and on the web will appear harmonic and fit the layout and in
future, it will be possible to reuse and mix data from different productions. Additionally, individual
users save time as there is no need to manually reproduce common parts of the maps.

8.2. Available templates from EEA, May 2003

EEA has developed template files for al the map extents defined by EEA, as presented in Chapter 7.
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Figure X: The series of template files for ArcGIS makes the different producers of map

able to produce maps with similar extents, background and layout. The files are possible

to download from the EEA web pages. See http://www.EIONET.eu.int/gis

The different templates cover smaller or larger areas of Europe up to Ural, predefined for usein
small scales ranging from 1:70.000.000 to 1:1.000.000. Some templ ates, as described earlier, cover
wider aress.

There is one template file for each map extent. This means there are several templates for each of
the map number/series, as each series can have up to 4 different versions, concerning north-south
coverage. Underneath is given an example for map series 1.

Map 2 EEA area: EUIS+EFTA+CEE Template filename
Core map_2c.mxt
Core + North Extension map_2c_n.mxt
Core + South Extension map_2c_s.mxt

Core + North and South Extentions map_2c_ns.mxt

8.3. Arcinfo template files and user of other softwares

The Commission has decided to use ESRI products in their services- EEA isfollowing this
recommendation. Non-ArcGIS user may use the standard EEA Map data files, the map frame files
and the layout definitions found in this document. If other software systems allow, the ArcGIS .mxt-
files can be used as well.

At present (May 2003) the templates are made for ArcGIS (ArcView/Arclnfo 8.x) with the use of lyr-
filesfor colour and symbol definitions.

When creating a map for publication through EEA, you first open the lyr-file and get up a standard
map. Y ou then add your thematic data layer(s) to the map template and save it as a map document
(see below). ArcGIS (8.x) has two kinds of maps: map documents (.mxd) and map templates (.mxt).
The following text is about the use of .mxt-files.

o Extent: Different series of map extents for use in reports have been defined. Each
seriesisagroup of map extents with the same east-west extent, each map within
the series has different north-south extent. See separate document presenting the
map extents. Separate data sets (Shape files) for the frame of all extents are
available. See chapter 7.4xx for coordinates of extents and list of extent/frame
files.

e Standardised data layers. EEA has developed a set of generalised data setsto be
used for small scale maps, which work together with the ArcGIS 8.x template
files. It isaso possible to use them in other software, together with the frame of
extent files. See chapter 8.5xx.

e Projections: For all maps and map covering the whole or part of the Pan-Europe
area, the Lambert Azimuthal Equal Area projection has been used, Latitude of
origin (Azimuth) at 52 North, Longitude of origin (Central Meridian) 20 East. See
chapter 7.4xx and 10xx for details.


http://www.eionet.eu.int/gis

e Cartography and size: A set of cartographic features have been defined. See
chapter on Postscript maps. The preferable size of figuresis 144 mm.

8.4. Standard data layers for map templates
The templates contain a set of standard data layers, being commonly used background layers

needed in visualisation, in addition to some administrative region data needed to create statistical
(choroplet) maps. The following data layers are available.

Size—width Size—width
33-107 mm 144-181 mm
21 capitals X

20 cities
12 coastline X
10a latlong10 X
10b_latlong5

09a polar circle/tropic of cancer
08a_countryborder
08b_marineborder

07 _river X
O7a riverlarge X
07b_rivermedium
06a lakelarge X
06b_lakemedium
06c¢_lakesmall
05a_regionsnuts2
05b_regionsnuts3
04 oceansurface
03 _countries
02_landsurface

01 background prj

EEA Seriesof map data sets- layers

X | X | X

XX [ X | X | X [|X|X|X

XX | X | X
XX [ X | X

Further, a graticule with lat/long numbering is defined as graphics in Data Frame Properties > Grid
tab.

The data layers used in the templates are simplified with the aim of exclusive use for small scale
figuresin reports or on the web. The features delivered from the EEA to be used in map production
are based on alevel of generalisation in the databases comparable to a scale of 1:40.000.000 (40 mill)
or even lower. Accordingly, maps based on these data should be used with care when reproduced in
magnified versions, i.e. posters.

Most data layers were modified and generalised from more detailed data to suit the aims of the
templates. Examples of modification was generalisation of lines, dissolving of polygons, removal
of small polygons and reclassification of code lists. The source of the map data and the procedures
of modification are defined in metadata attached to each of files representing thematic data layers.
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8.5. Quick-guide to the use of ArcGIS 8.x template files

1) In ArcCatalog (or other file manager) navigate to C:\Arcgis\Arcexe81\Bin\Templates and create a
new folder called,-e.g., EEAtemplates. Download the files you need. There are two options:
e Download/ copy templates adapted to ArcMap 8.x from the folder EEA_8x if you
use Arclnfo/ArcView 8.x
e Download/ copy templates adapted to earlier versions of ESRI GIS from the folder
EEA _3x if you use an earlier version of the software.

2) Copy and paste the data layers from EEAmapdata in a suitable folder. The folder may be placed
anywhere on your computer or on a network.

3) Open ArcGIS.

3) If you get the dialog ‘ Start using ArcGIS with’ tick ‘A template’. The you are ready to continue.
If no, goto File> New.

4) Inthe ‘New’ dialog, choose a suitable template from ‘ EEAtemplates’ tab. Make sure that * Create
New Document’ is ticked in the lower |eft corner.

5) Thefirst time you open atemplate, all datalayer namesin the ‘ Table of Contents' appear grey
and with ared exclamation mark, and you must establish the connection between the template
and the data layers. Right-click on one of the greyed data layers, go to Data > Set data source,
and browse to the same data layer in the folder where you placed the datain step 2). Asall data
layers are located in the same folder, all layersin the template should now be connected.

6) Go to File> Add data and browse to find your own data layers. Turn off unnecessary data layers
that came with the map template.

7) Modify the legend

8) Save your map: File > Save. Make sure that the file type is .mxd (map document). (This should
be the default option).

9) Export to postscript format (e.g., eps) is often required. Go to File > Export and in the export
dialog choose format (eps). Resolution of the output is set in Options. 300 dpi is usually
sufficient in vector maps and 600 dpi in maps with raster. It is recommended to examine the
output file in Adobe or other image editing software to see that the resulting map is satisfactory.

NOTE: If you regret your choice of map template while working with your map, you can
change the template on the fly. On the Layout Toolbar (you must be in Layout View) click
the * Change layout’ button. Y ou will be able to pick and choose from the available map
templates.
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8.6. Use of Frame shape files (extent of each map template) for
ArcView and other software users

Frame files are used by the ArcGIS 8.x templates. For users of other GIS software or earlier
versions of Arclnfo it isrecommended to use the frame files by importing them manually into the
GIS system. Similarly the different map data can be imported. This facilitates the use of the
background data for the templates also in other GIS-systems.

M ap name = template name File namefor the framefiles
Map 1c Framelc
Map 1 c+s Framelc_s
Map 1 c+n Framelc n
Map 1 c+ns Framelc ns
Map2c Frame2c
Map 2 c+s Frame2c_s
Map 2 c+n Frame2c_n
Map 2 c+ns Frame2c_ns
Map 3c Frame3c
Map 3 cts Frame3c_s
Map 3 c+n Frame3c_n
Map 3 c+ns Frame3c_ns
Map4c Framedc
Map 4 c+s Framedc_s
Map 4 c+n Framedc _n
Map 4 c+ns Framedc _ns
Map 5 Frame5
Map 6 Frame6
Map 6 c Frame6ac
Map 6 cts Framebac_s
Map 6 c+n Frame6ac n
Map 6 c+ns Frame6ac ns
Map 7 Frame7
Map 8 Frame8
Map 8c+s Frame8c_s
Map 9a Frame9a
Map 9b Frame9b

The frame shape files are available on the data service See http://www.EIONET .eu.int/gis
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9. Metadata for geographical data

9.1. Requirements on GIS and map deliverables

M etadata (information about a data file/data set) should follow any geographically related
deliverable to the EEA, including tabular data, GIS-data, and postscript data. The
metadata should always follow a geographically related deliverable from data-producer,
via EEA to an end-user.

EEA has devel oped specifications, guidelines and tools for dealing with the handling of
metadata. Data producers are responsible for delivering true and well-formed metadata
according to specifications. EEA isresponsible of validating received metadata and the
main data files as well, and make the metadata and data available (if conditions allow).

End products are published trough the EEA Dataservice.

The following metadata guidelines and accompanying tools for dealing with metadata are
relevant for EEA, the ETCs, national institutions and other external partners delivering
geodatato EEA.

9.2. EEA standard for metadata

EEA has devel oped a metadata standard for geographic data. The standard called
European Environment Agency — Metadata Standard for Geographic Information (EEA-
MSGI), isaprofile of 1SO19115 standard for geographic metadata. EEA-M SGI is defined
as a set of metadata for discovery and quick understanding of geographic data.

Some of the main aspects covered in a metadata set are; name of data, description of data,
corrdinate reference system, source and methodology, including version of specification
the compilation is based, responsible party, ownership, user rights.

EEA-MSGI is designed to meet future needs and demands for interoperability of
metadata. M etadata will become a key component for the coming EEA Spatial Data
Infrastructure (EEA-SDI), the node linking EEA to other European infrastructures, such
as INSPIRE (Infrastructure for spatial information in Europe) and the broader EEIS
(European Environment Information system).

9.3. Different metadata requirements for different kinds of geodata

EEA splits geographically related deliverables (geodata) into two groups.
e Original geodata e.g. tables, geodatasets and geodatabases (Gl S-data).
e Compiled geodata, usually termed maps
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Figure xx: Different kinds of geodata, original geodata and maps

Geodata

Original
geodata

Compiled
geodata

/ \

table | shape map graph
geodatabase

9.3.1. Metadata for original geodata (tables, geodatasets, geodatabases)

Original geodatais stored in formats such as commonly know GIS data formats such as
shape file, Arc Coverage, Geodatabase, SDE database, geotiff file, imagine-file and vpf,
or other files which can contain e.g point information such as xls, dBASE file, access
database, text files.

Tableisconsidered geodataif is has aspatial reference (attribute) or trough other table(s)
can acquire a spatial reference e.g. place name or shape.

Origina geodata should always use the EEA-M SGI.

9.3.2. Metadata for compiled geodata (maps and graphs)

Compiled geodata is stored in formats such as: postscript file, ESRI map document (mxd)
file, tif file, jpeg file and gif file.

Compiled geodata should use the EEA Dublin Coret+ metadata form for maps and graphs.

When an extension of EEA-MSGI for maps and graphsis ready, this extension should be
used instead.

9.4. Using EEA Metadata Editor for ArcCatalog

Using the ArcCatal og data explorer in the ArcView 8/9, ArcEditor 8/9 or Arcinfo 8/9
software package, you have the possibility to use the EEA metadata editor. A metadata
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editor designed specific for EEA-M SGI. The editor provides an easy way to edit and
visualise metadata.

9.4.1. Ingtalling editor

You can find an EEA Metadata Editor installation zip file at http://eionet.eea.eu.int/gis.
Follow instructions document in the installation manual.

9.4.2. Using editor

When using ArcEditor with EEA Metadata Editor installed you have the possibility to
view, browse and edit metadata according to 1SO19115 and EEA-MSGI. The editor is
used the same way as the editors supplied by ESRI. Please consult ArcEditor user manual
for more information about metadata editors.

The editor works on any file format accepted by ArcCatalog including geodatabases.

Viewing metadata

The editor provides two new metadata stylesheets (metadata views). A stylesheet for
identifying a dataset called EEA-M SGI Simple. Second is a stylesheet for viewing all
EEA-M SGI metadata information’s called EEA-M SGI Standar d. Change the view of
metadata in the metadata toolbar available when metadata tab is selected.

Simple stylesheet (EEA-M SGI Simple)
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Standard stylesheet (EEA-M SGI Standard)
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Editing metadata

To add or edit metadata to a dataset; select the dataset; click metadata tab; pressthe
Metadata Edit = button.

The editor splits metadata into four groups, Metadata On Metadata, Data |dentification;
Distribution Information and Other Information. Y ou navigate between these groups
using the tab page.

Metadata information marked with agreen star ( * ). These metadata are mandatory.

The editor uses a database for storing often-used addresses on contacts. Y ou can edit this
database if you have Accessinstalled on your computer.

Other metadata elements such as file format and geographic reference system are
automatically synchronised with the metadata.

See EEA Metadata Editor user manual for further information.
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Validating metadata

Before submitting metadata with a dataset you should make sure you have provided all the
metadata needed.

Thisisdonein two steps:

1) Select the Validate tab. Press Validate and a validation log tells you which
metadata is missing or wrong formatted. If error islisted in log, fix the error and
try again.

2) When the validation is happy ©, you can close the editor and metadata will
automatically be stored correctly. Select the EEA-MSGI Standard stylesheet and
check that you have remembered all the textual information you need to describe
the dataset.

The validation tool validates other metadata elements not present in the editor. These
elements are synchronised automatically. Such asfile format and geographic reference
system metadata is present.
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9.4.3. Submitting metadata
To submit metadata with a dataset you have to know where the metadata is stored.
When dataset is submitted to the EEA asfiles like shape files, dbf files or coverage,

metadata are stored in XML files. When submitting datasets stored as files remember to
include the xml file as well as the projection file (prj) in delivery zip file.

& 1:"DATAEEAEEAmapEEAmapdata - | Ellil
File Edit ‘Wiew Fawaorites Tools  Help ﬁ
i Back - = - | ‘Dhsearch [YFolders £4 | 3 02 X ) | Ex-

Address |3 1:\DATAEEAEEAmap| EEAmapd j
1 O | o/||=] 21 _capitals.pri ﬁEJWS_FTP.LOG
I'D L 21_rapitals.shn

e 21_capitals.sbix

EEAmapdata =] 21_capitals.shp

21_capitals.shp,xm
This folder is Dnline. 4] 21_capitals.shx
@ 21_capitals,zip
21_capitals.shp.rml

%ML Document J _pl
Type: ¥ML Document Size: 10.1 KB 10.1KB =F Local inkranet v

When submitting a database or geodatabase metadata information are stored inside the
database. Please contact EEA GIS operations (email: thor.jessen@eea.eu.int) before
submitting a database.

9.5. Using EEA spatial data metadata information form

When submitting original geodata, not using the EEA metadata editor, the EEA spatial
data metadata information form should be used. It's aword document and latest version
can be found at http://eionet.eea.eu.int/gis. Y ou need to fill in metadata from word and
validate entries.

9.5.1. Mandatory metadata
Mandatory metadata elements are marked with agreen star ( ).

9.5.2. Submitting form

Add the filled form document to you dataset delivery file package. The package should be
compressed as a zip file before submitting to the EEA.

When EEA receive the form, it will be validated and converted to an 1SO 19115 XML.
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9.6. Using EEA Dublin Core+ metadata form
Maps and graphs can be stored as postscript, images or application project file.
Find the latest version of the EEA Dublin Coret+ metadata form for graphs and maps at

http://eionet.eea.eu.int/gis.

9.6.1. Submitting form

Add the filled form document to you dataset delivery file package. The package should be
compressed as a zip file before submitting to the EEA.

69



70



10. EEA Data for maps at small scales

10.1.EEA Standard Small Scale Mapping Data - a subset
EEA has created a set of basic data that can be used in map production.

Thisisanew selection of GIS-datato cover the needs for general elementsin mapsin
small scales. These are the simplified maps that are used in many EEA. The data are
labelled EEA Standard Mapping Data (EEA data— map production).

The major data source of basic features that has and will be distributed to ETC’ s and other
map producersisthe GISCO reference data base. In addition EEA delivered
environmental data sets developed under the Agency work programme. Both these data
sources primarily cover the needs when working with analysis, such asin developing
environmental indicators. The data are were not well suited for map production organised
by EEA for several reasons;

e Many of the GISCO data sets do not have the extent needed for maps to be
produced by EEA.

o Many of the GISCO data sets are not well suited to map production in the scales
used by EEA. The reports usually require maps of Europe at very small scales
(e.g. 1: 40 mill). The GISCO data sets are too detailed for small scale maps. The
most generalised versions are 1: 20 mill, but even these data are too detailed for
simple maps. Generalised lines are needed for such scales.

e The present data structure has been difficult to use

e For several hierarchical data setsit has been necessary to select only the most
important parts, the most simple lines. The operations were complicated.

e For several data sets from GISCO there are strict restrictions in distribution and
use, making effective map production difficult.

10.2.EEA Standard Small Scale Map Data - layers

The data sets cover most needs for EEA’ s small scale maps and should be used by ETC's
and external consultants for map production on small scale mapping wherever possible.

EEA Standard Small Scale Mapping Data
Name data set File name Type
General
Land surface landsurf poly
Sea surface seasurf poly
Countries country poly
Coast line coastl line
Boundaries
Country boundaries - terrestrial country | line
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Country boundaries - sea country s line
Water features

riverl, large river | line
riverm, medium river m line
rivers, small river s line
lakel, large lake | line
|akem, medium lake m line
|akes, small lake s line
Population features

Cities, capitals capital point
Cities, according to size city point
Grids

Grid-30. lat long every 30 grid30 line
Grid-20 lat long every 20 grid20 line
Grid-10 lat long every 10 grid10 line
Place names

Country names namecou poly
Sea names namesea poly
Capital city names namecap poly

10.3.EEA Standard Small Scale Map Data - technical issues

The datasets are placed in afolder called EEA Standard Small Scale Mapping
Data, which is one of the folders within EEA core data.

The data have been generalised to fit to maps in scale 1:25 — 1:60 million. The
scaleinterval isthe most relevant for small scale mapsto be used by EEA in
reports and on the web.

EEA Standard Small Scale Mapping Datais based on data distributed by ESRI or
on data provided to EEA by GRID Warsaw.

EEA Standard Small Scale Mapping Dataisin Arcinfo Shape format

EEA Standard Small Scale Mapping Datais in the coordinate system and
projection, which should be used in maps in reports and on the web. The
coordinate system is ETRS89 and the projection is Lambert Azimuthal Equal
Area, 52N, Central Meridian 20E. (For more information, see guideline material
on projections.

The geographical area covered iswide enough for most map extents defined for
use by EEA, and with the specified projection to be used on EEA maps. (For more
information, See section on map extents),

10.4.EEA Standard Small Scale Map Data - user regulations

EEA Standard Small Scale Mapping Data can be used without reference to any
source as they are small scale widely distributed data.
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11.The EEA web map tool

EEA has developed aweb map tool making the production of simple web maps easy. The
map service is an Internet based tool that provides you with European maps - European
maps where you can control what is to be represented. The tool is based on the use of
generalised data placed centrally at EEA. Users can connect tabular/ attribute information
to the spatial data or bring in their own geographical data.

With the devel opment of the web map tool map production by EEA, the ETCs and other
organisations being part of the EIONET have two main options in map production

- to use the EEA web map tool

- to use the ordinary GIS system, with the EEA templates (e.g. Arclnfo)

The different tools will be used for different purposes. The web map primary focusisto
make web maps, maps having the link to the environmental data. Any update on
environmental datawill result in updated maps. The web map tool will soon also allow
- to make powerpoint maps

- to do different kinds of quality checks

The map service developments started in January 2002 and continued growing until now.
The reason for developing the map service is the fact that EEA has alot of web servers,
each dealing with there own information but on different platforms and software
backgrounds. There are Unix and NT servers as operating systems. Main software used
include 1S, Apache, ASP, Visual basic, Java, Zope, SQL-server, MySal, CGl.

Many of these sites could benefit by showing maps as a representation of there content.
To handle geographic data needs specialized knowledge, not only on developments or
visualization but also when preparing the geographic data and representation. The EEA
Map service centralizes the expensive developments, commercia costs of used datasets
and depends on centrally located GIS competence. Flexibility is maintained in the
system, so all web-servers can express there information as defined and brings the map
fast into the web pages.
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The web site-devel opers can focus much more to the data content while EEA only needs
to maintain one GIS infrastructure. Also new functionalities in the Map service will give
direct benefit to all websites using the Map service.

The EEA web map system is under development. Information about the developments and
documentation on the different functionalities can be found on http://map.eea.eu.int/help.
Contact person is Jan Bliki.
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