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GS Soil: Organisational aspects

2

GS Soil: “Assessment and strategic development of I NSPIRE 

compliant Geodata- Services for European Soil Data”

http://gssoil-portal.eu/

� EU-Programme: eContentplus

� Funding: 4,1 Mio € (overall budget 5.1 Mio €)

� Duration: 06/2009 – 05/2012 (3 years)

� Coordinator: Coordination Center PortalU

(German Environmental Portal)

� Consortium: 34 Partner

18 EU member states

24 soil data providers
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Aim of GS Soil

� Aim GS Soil:
� Establishment of an European network to improve 

the access to INSPIRE related spatial soil data , 

- discovery services (meta data)
- view services (web map services, WMS)
- download services (web feature services, WFS)
- transformation services (e.g. schema transformation: 

map non-interoperable data sets to interoperable ones; 
from local data bases into standardized exchange 
formats(XML); build WMS and WFS on such data sets)

INSPIRE:
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Soil in INSPIRE

Soil (INSPIRE Annex III)

• Soil Type: classification

• Soil Properties: depth, structure, 
particle size distribution, texture, organic 
carbon, bulk density, parent material, …

Directly considered topics

Protected Sites (INSPIRE Annex I)
• Soil Protection Areas

Human Health and Safety (INSPIRE Annex III)
• Soil Contamination: dangerous waste, heavy metals, …

Environmental Monitoring Facilities
INSPIRE Annex III)

• Soil Monitoring Facilities & Long Term Observations

Partly covered INSPIRE themes:

Biogeographical
Regions
(INSPIRE Annex III)

S
oil R

elated A
spects

B
asic S

oil D
ata

Linked topics 

Geology
(INSPIRE Annex II)

Land Cover
(INSPIRE Annex II)

Habitats and Biotopes
(INSPIRE Annex III)

Natural Risk Zones (INSPIRE Annex III)
• Priority Areas for Soil Threats: landslides, soil erosion, 

soil compaction, soil organic carbon decline, salinization, 
acidification, soil biodiversity loss, …

various
data sources

interoperability
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INSPIRE schedule

� The INSPIRE directive has been established in 2007
� Metadata have to be provided for INSPIRE Annex I and II 

themes until Dec. 3, 2010 (metadata services 2011), 
Annex III: 03 Dec. 2013

� Spatial data services for discovery and view services have to 
be set up in 2011 (May/Nov)

� Provision of INSPIRE-conform interoperable data sets
(existing data) by May 15, 2019

� Thematic working groups (TWGs) for data specifications 
development Annex II and II are now installed
Version 2.0 (for commenting and testing by registered 
participants (SDIC and LMO) May – Oct. 2011; Version 3.0 
currently being developed as basis for implementing rules 
(supplement INPSIRE regulation)
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Objectives of GS Soil

� support the development of a European geodata
infrastructure for soil data by improving the accessibility
of digital soil data for better (re)usage and exploitation

� lower the barriers to use data from different sources

� develop methods to produce interoperable spatial soil 
data, analyse requirements to harmonise soil 
information; consider the cross-border usability of data

� develop a “harmonized” metadata and content 
framework for soil information

� establish and operate a network of services for spatial 
datasets and metadata

Best Practice Network to …
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Project Structure
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VUPOP, Bratislava

Univ. Miscolc, Univ. Brno

BGR, Hannover

Edisoft, Lissabon

UBA, Vienna

Univ. Salzburg

MU/PortalU   WP1 Coordination 
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Expected results - overview

� A consolidated soil-related theme catalogue and standards 
for describing the content of spatial soil data set s (WP 2)

� A INSPIRE compatible soil metadata profile and Best 
Practice Meta Data Development (WP 3) 

� Development and testing of data exchange formats and Data 
Harmonization Best Practice Guidelines (WP 4)

� A web portal (GS Soil Portal ) which provides access to all 
project-relevant data (“open” network/”distributed” services):

� Operational management plan beyond the project lifetime

� Multilingual thesaurus for soil data
� a view services for spatial data sets
� data editor and catalogue service for INSPIRE conform metadata sets
� WMS and prototype WFS for exemplary interoperable spatial soil 

datasets
� case studies on cross-boarder delivery of harmonised soil data
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WP 2
Content provision framework

Overview
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General 
information 
report
(example)

Technical 
information 
report

WP 2: Soils inventory and theme catalogue

Data information 
report

Web Services 
report

Metadata report

Result:

• 335 products

• 19 countries
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WP 2: IPR assessment

Content intellectual property rights assessment

• Recent evaluation of IPR for preliminary GS Soil cata logue

103 records have been evaluated:

Data access without restriction: 24 records
Data with restriction: 13 records

Access as raster: 10 records
Access with costs: 1 record
Access with the other restrictions: 2 records
Data with not definitely determined access: 12 records
Data with not defined access: 15 records
Data not available for GS Soil portal: 39 records

This result is preliminary. More data will enter into catalogue and 
some IPR statuses can be negotiated.
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WP 2: Content framework

Definition of content framework best practice guide lines

� Recommendations for legend definitions legend elements
� Recommendations for legend stratification
� Recommendations for mandatory attribute data (definitions) 

(for mapping units)
� Recommendations for soil profile properties (minimum set needed for 

important applications - PTF) 
� Recommendations for parameter definitions (texture class acc. to FAO)

e.g. analyse and extend the existing reference material, a nalyse and 
process test cases - dependent on product type and scale

⇒ In a way this may repeat what is already there, but it is combined
to a common terminology for soil data exchange in Europe
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WP 3
Data management and metadata
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WP 3: Metadata

� Guidelines to correctly create and maintain metadat a in 
the XML format; examples of the XML encoding

� Added soil theme-specific metadata elements

� Well-described structure according to the ISO 19100 series 
standards; within ISO 19115 framework

� Registered as the INSPIRE Reference Material

� Analysis of multilingual needs for meta-data content: 
development of a multi-lingual soil thesaurus
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ISO 19115ISO 19115

INSPIREINSPIRE

ISO COREISO CORE

MandatoryMandatory

ISO 19119ISO 19119

ISO 19139ISO 19139

GS SOIL PROFILEGS SOIL PROFILE

WP 3: Soil metadata profile
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WP 3: Added soil-specific metadata elements

Example of the printed map Sheet Freiburg-North
(map representation acc. to the German topographic map 1:200.000)

Encoding

Coordinate reference system

Character Encoding

Source title

Source date
of mapping

Spatial representation
type

Topology level

Thematic Accuracy –
– Classification Correctness
– Misclassification Rate

Source mapping scale

Online digital transfer options

Completeness – Omission

Positional Accuracy – Absolute 
or External Accuracy 

Furthermore for services:
– Contains operations
– Service version

2. Mandatory/conditional 1. INSPIRE meta data (1205/2008/EC)

3. Optional meta data
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WP 4
Harmonization and semantic interoperability
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WP 4: HarmonizationHarmonization and and SemanticSemantic InteroperabilityInteroperability

Objectives

Develop a methodical framework to share data using
OGC and other (theme-specific) services

� develop/test and/or modify data specifications

� define harmonization components for soil

� develop/test transformations

⇒ Data Harmonization Best Practise Guidelines
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WP 4: Concept of data specifications

� to allow the querying and exchange digital, 
interoperable soil information between data providers 
and users

Figures: 
Asch and Troppenhagen (2004)

- different formats 
- different content

- comparable content 
and format

Application
Schema

standardized domain-
specific exchange 

formats: e.g. 
GeoSciML, SoilML

Agreements on 
content descriptions 

and semantic 
harmonization
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WP 4: GS Soil application schema

�Review INSPIRE methodology for data-specification-
development

�Review of interoperability components
�Review of Soil Data Exchange Formats (ISO SoilML, 

GeoSciML, SoterML)
�Analysis and description of the semantic content and 

structure of testing data
�Examples and rules for improving the ISO draft exchange 

standard for soil data, and example to implement it (applying 
data specifications and export data into standard XML 
structure (export file) 

Managed by France!
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Test cases

soil mapping 1:250k 
and related scales 

soil mapping  
at higher 

resolutions 

thematic 
mapping soil profiles  soil  

monitoring 

Nomenclature/ 
classification 

(WRB) 

− Nordic (FI) 

− Balkan (RO, BU, GR) 

− UK/IRL/N.-IRL 

− Germany (DE)/ 
France (F) 

− Austria (AT)/ 
Slovakia (SK) 

− Belgium 
(BE) 

− Slovenia 
(SL) 

− Slovakia 
(SK) 

− Hungary 
(HU) 

− Belgium 
(BE) 

− Germany 
(DE) 

− Slovakia 
(SK) 

− Denmark 
(DK) 

− Austria 
(AT) 

− Slovakia 
(SK) 

− Germany 
(DE) 

− Austria 
(AT) 

− Hungary  
(HU) 

− various partners 

 

WP 4: Test cases/harmonization
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�Examples: small-scale mapping

 

GS Soil test case
validation study area based on 
soil profile classification to WRB 

GS Soil test case
validation study area based on 
soil profile classification to WRB

“North-West 1:1,000,000” “SW-Germany-Alsace”
1:250,000/1:200,000

WP 4: Test cases

 

Alsace 
1:250,000 

SW-Germany 
1:200,000 

Sheet 
Freiburg-North 

1:200,000 
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�Examples: small-scale mapping

“Balkan – BU, RO, GR” “Nordic - FI”

Soil name - national 
classification
Soil name – FAO98
Soil name–WRB2006
Soil texture class 
(according to Katchinsky)

SMU

Soil name - national 
classification
Soil name – FAO98
Soil name–WRB2006
Soil texture class 
(according to Katchinsky)

SMU

Soil profile name (abbreviation 
of sub-region name +soil 
profile number)
Geographic coordinates
Land use
Parent material
Depth of A horizon and the 
whole profile; Rcode (depth to 
obstacles for root); 

Soil Profile

Soil profile name (abbreviation 
of sub-region name +soil 
profile number)
Geographic coordinates
Land use
Parent material
Depth of A horizon and the 
whole profile; Rcode (depth to 
obstacles for root); 

Soil Profile

Horizon number
Designation
Upper and bottom 
boundaries of soil 
horizons

Soil horizon

Horizon number
Designation
Upper and bottom 
boundaries of soil 
horizons

Soil horizon

Horizon number
Designation
Color; Density; 
Structure

morphological 
description

Horizon number
Designation
Color; Density; 
Structure

morphological 
description

Horizon number
Designation
Upper and bottom boundaries of 
sampling depth
Soil particles size distribution 
(according to Katchinsky ); 
hygroscopic water content

physical properties 
(measured)

Horizon number
Designation
Upper and bottom boundaries of 
sampling depth
Soil particles size distribution 
(according to Katchinsky ); 
hygroscopic water content

physical properties 
(measured)

Horizon number
Designation
Upper and bottom boundaries of 
sampling depth
Humus; pH (in KCl); pH (in H2O); 
carbonates; total N, P electrical 
conductivity (for saline soils); 

chemical properties 
(measured)

Horizon number
Designation
Upper and bottom boundaries of 
sampling depth
Humus; pH (in KCl); pH (in H2O); 
carbonates; total N, P electrical 
conductivity (for saline soils); 

chemical properties 
(measured)

SMU
Soil associations
Landscape

polygons

SMU
Soil associations
Landscape

polygons

WP 4: Test cases
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�Examples: large-scale mapping

SK – 1:10,000
Land Eval. Map 1:5,000

class LWBK core

horizont

«column»
*PK id:  integer
 FK profi l_id:  integer
*pfK prof7:  integer
 kb:  integer
 prof:  integer
 kom:  varchar(1)
 bundesland:  text
 PK horizontabfolge:  integer
 horizont:  varchar(10)
 von_cm:  integer
 bis_cm:  integer
 bodenfeuchte:  varchar(20)
 bodenart:  varchar(60)
 grobantei l:  varchar(200)
 humusmenge:  varchar(200)
 humusform:  varchar(200)
 kalkgehal t:  varchar(200)
 struktur:  varchar(200)
 porositaet:  varchar(60)
 zerdrueck_aufbrechbarkei t:  varchar(60)
 farbe:  varchar(60)
 munsell_nummer:  varchar(30)
 fleckung:  varchar(200)
 konkretionen:  varchar(200)
 durchwurzelung:  varchar(200)
 regenwurmtaetigkei t:  varchar(200)
 uebergang:  varchar(60)
 entnahmetiefe_cm:  integer
 sand_prozent:  integer
 schluff_prozent:  integer
 ton_prozent:  integer
 humus:  numeric(4)
 kalk:  numeric(4)
 ph:  numeric(4)
 anmerkung:  varchar(500)

«FK»
+ FK_horizont_profil_point(integer)
+ horizont_fk1(integer)

«PK»
+ horizont_pk(integer)

komponente

«column»
*PK id:  integer
*FK bofo:  integer
 kom:  char(1)
 rang:  integer
 antei l:  numeric(4)
 FK profi l_id:  integer
 FK kurzbezeichnung:  varchar(10)
 groesse_der_bodenform:  varchar(60)
 lage_vorkommen:  varchar(500)
 bodentyp_ausgangsmaterial :  varchar(500)
 wasserverhael tnisse:  varchar(2000)
 horizonte:  varchar(200)
 bodenart_grobanteil :  varchar(500)
 humusverhael tnisse:  varchar(500)
 kalkgehalt:  varchar(500)
 bodenreaktion:  varchar(500)
 erosionsgefahr:  varchar(500)
 bearbei tbarkei t:  varchar(500)
 natuerlicher_bodenwert:  varchar(500)
 sonstige_angaben:  varchar(2000)
 gis_flaeche:  integer
 flaeche_typ:  text

«FK»
+ FK_komponente_bodenform_mpoly(integer)
+ FK_komponente_profi l_point(integer)
+ komponente_fk1(varchar)

«PK»
+ komponente_pk(integer)

profil_point

«column»
*PK ogc_fid:  integer = nextval('lwbk.p...
 wkb_geometry
 prof:  numeric(10)
 kom:  char(1)
*PK prof7:  numeric(10)
 id:  integer
 kb:  integer
 bundesland:  text
 blatt:  varchar(20)
 rechtswert:  integer
 hochwert:  integer
 ortsgemeinde:  varchar(60)
 katastralgemeinde:  varchar(60)
 katasterblatt:  varchar(60)
 parzelle:  varchar(60)
 nutzung:  varchar(60)
 seehoehe:  integer
 reliefart:  varchar(60)
 neigung:  varchar(4)
 ausrichtung:  varchar(4)
 wasserverhael tnisse:  varchar(60)
 ausgangsmaterial :  varchar(200)
 bodentyp:  varchar(200)
 anmerkung:  varchar(500)

«PK»
+ profi l_point_pk()

bodenform_mpoly

«column»
* ogc_fid:  integer = nextval('lwbk.b...
 FK kb:  integer
 bod:  integer
*PK bofo:  integer
 wkb_geometry
 kurzbezeichnung:  varchar(10)

«FK»
+ FK_bodenform_mpoly_kartierungsbereich_mpoly(integer)

«PK»
+ bodenform_mpoly_pk(integer)

«index»
+ bodenform_mpoly_gist1()

«check»
+ enforce_geotype_wkb_geometry()
+ enforce_srid_wkb_geometry()
+ enforce_dims_wkb_geometry()

bodentyp_code

«column»
*PK code:  varchar(6)
* legende:  varchar(60)
* r:  integer
* g:  integer
* b:  integer
* reihenfolge:  integer

«PK»
+ bodentyp_code_pk(varchar)

«unique»
+ bodentyp_code_uc1(varchar)
+ bodentyp_code_uc2(integer)

«index»
+ bodentyp_code_uc1(varchar)
+ bodentyp_code_uc2(integer)

typengruppe_code

«column»
*PK code:  varchar(6)
* legende:  varchar(60)
* r:  integer
* g:  integer
* b:  integer
* reihenfolge:  integer

«PK»
+ typengruppe_code_pk(varchar)

«unique»
+ typengruppe_uc1(varchar)
+ typengruppe_uc2(integer)

«index»
+ typengruppe_uc1(varchar)
+ typengruppe_uc2(integer)

kartierungsbereich_mpoly

«column»
*PK kb:  integer
 wkb_geometry
 name:  varchar(200)
 bundesland:  text
 kartierung_jahr:  varchar(60)
 kartierer:  varchar(60)
 bodenform_flaeche:  integer
 planimeter_hektar:  integer
 erscheinung_jahr:  integer

«PK»
+ kartierungsbereich_mpoly_pk(integer)

«index»
+ kartierungsbereich_mpoly_gist1()

«check»
+ enforce_geotype_wkb_geometry()
+ enforce_dims_wkb_geometry()
+ enforce_srid_wkb_geometry()

kurzbezeichnung

«column»
*PK id:  integer
* kurzbezeichnung:  varchar(10)
*FK typengruppe_code:  varchar(6)
*FK bodentyp_code:  varchar(6)

«FK»
+ FK_kurzbezeichnung_bodentyp_code(varchar)
+ kurzbezeichnung_fk2(varchar)

«PK»
+ kurzbezeichnung_pk(integer)

«unique»
+ kurzbezeichnung_uc1(varchar)

«index»
+ kurzbezeichnung_uc1(varchar)

+horizont_fk1 0..*

+profil_point_pk 1

+horizont 1..*

+profil_point 1

+kurzbezeichnung 1..*

+typengruppe_code 1

+bodentyp_code 1..*

+bodentyp_code 1

+komponente

1..*

+profil_point

1

+komponente 1..*

+bodenform 1

+bodenform

1..*

+kartierungsbereich

1

+Bodenformkomponente

1..*

klassifiziert

+kurzbezeichnung

1

AT – 1:25,000

GR – 1:20,000/1:50,000

HU – 1:25,000

BE – 1:20,000
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SL 1:25,000

WP 4: Test cases
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�Examples: monitoring

“AGES - Long term tillage experiment ”

CAO - Soil Profile and 
monitoring database

WP 4: Test cases
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�Examples: profile databases

“AT - BORIS”

- Profile databases of 
soil maps (see above)

- Agricultural soil profile
database SK

- Soil profile database SL

WP 4: Test cases
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�Examples: thematic maps
BE – Flanders:
(a) Potential soil 

erosion on parcel 
level (2010)

(b) Landslide 
susceptibility map

WP 4: Test cases
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WP 4: Structure of harmonization exercises

1. Reference terminology
English Rationale German Belgian Slovakian Portugies 
Soil characterisation Determination of relevant 

physical, chemical and biological 
properties of the soil  [Draft ISO 
11074:2006] 

Bodenmerkmal Bodemkaraterisati
e 

charakteristika pôdy Caracterização 
do solo 

Parent material unweathered solid or 
unconsolidated rock from which 
soil is forming or originates. 
[Draft ISO 11074:2006] 

Ausgangsgestein Moedermateriaal pôdotvorný substrát Material 
originário do 
solo 

Soil texture Numerical proportion (% by wt) of 
mineral particles of different sizes 
found in a sample of soil (sand, 
silt, clay). [EC JRC IES soil 
glossary] 

Bodenart Bodemtextuur zrnitosť pôdy Textura do solo

Soil structure Arrangement of particles into 
aggregates which occur in a 
variety of recognised shapes and 
sizes [Draft ISO 11074:2006] 

Bodengefüge Bodemstructuur štruktúra pôdy Estrutura do 
solo 

 

Variety

Subtype

Type

Group

soil complex

soil association

simple mapping 
unit

� Definitions, concepts and translations
...

...
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WP 4: Structure of harmonization exercises

2. FAO profile properties: D-F test case, texture class
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WP 4: Structure of harmonization exercises

2. FAO profile properties: D-F test case, CaCO 3

KA4 Identification %CaCO3 
 

FAO  Identification  DONESOL 
% CaCO3 

DONESOL 
‘EFFERV’ 
class 

Identification 

c0 No reaction 0 
 

N 
No detectable visible 
or audible 
effervescence 

 0 0 No reaction (no 
bubbles) 

c1 
Very weak 
reaction,  not 
visible but audible  

< 0,5 
 

 0 -0,5 

c2 Weak reaction, 
slightly visible 

0,5 - 2  
SL Audible effervescence 

but not visible 
 0,5-2 

1 Slight reaction (some 
bubbles visible) 

c3 Not persistent 
effervescence 

2 - 10   

c3.2 
not persistent but 

weak  visible 
effervescence 

2 - 4 
 

 

c3.3 
not persistent but 

clearly visible 
effervescence 

4 - 7 
 

 

c3.4 
 not persistent but 

strong  visible 
effervescence 

7 - 10 
 

MO Visible effervescence 

 

2-10 2 
Moderate reaction 
(continues generation of 
bubbles, single layer) 

c4 

Strong, persistent 
effervescence 
depending on 
added amount of 
HCL 

10 - 25 

 

ST 

Strong visible 
effervescence. 
Bubbles form a low 
foam 

 10-25 3 Strong reaction (thick 
layer of foam) 

c5 

Strong, persistent 
effervescence 
depending on 
added amount of 
HCL 

25 - 50 

 

 25-50 4 Extremely strong 
reaction 

c6 

Strong, persistent 
effervescence 
depending on 
added amount of 
HCL 

> 50 

 
EX 

Extremely strong 
reaction. Thick foam 
forms quickly 

 > 50 4 Extremely strong 
reaction 
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WP 4: Structure of harmonization exercises

2. FAO profile properties: D-F test case, CaCO 3
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WP 4: Structure of harmonization exercises

2. FAO profile properties: conclusions

� Difficulties to select the typical properties per 
mapping unit; often, 2 profiles dominate a soil
mapping unit

� Codes do not match between country and FAO (e.g. 
texture); causes error

� Needs to be done by the data provider
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WP 4: Structure of harmonization exercises

3. Soil classification:  D-F test case, 
WRB-Reference soil Group
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WP 4: Structure of harmonization exercises

4. Soil (typological) maps:  RO-BU country border 
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WP 4: Structure of harmonization exercises

4. Soil (typological) maps:  D-F test area: stratification

France Germany 
1. Grandes Paysages (GP) 
2. Grandes Domaines Morphologiques 

GDM N=5 
3. Petits Domaines Morphologiques PDM 

 

1. Bodenregionen (BR) 
2. Bodengroßlandschaft (BGL) N=6 
(acc. to the German mapping guide, there is 
a third potential stratification level, similar to 
France, but it is not mapped: 
Bodenlandschaften (BL) 
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WP 4: Structure of harmonization exercises

4. Soil (typological) maps:  D-F test area: 
resolution/structure

       French Units        Germany Units 
• 1:250.000 
• Area: approx 1451 km2 
• No of polygons: 377 
• Minimum size: 0.012 km2 
• Maximum size: 190 km2 
• Mean size: 3.9 km2 
• 43 mapping units (UCS or U_CARTO) 
• 1 to 12 derived soil profiles per unit 

(UTS or U_SOL) 
• 227 derived soil profiles (UTS);134 

profiles are observed, analysed and 
registered in Database for this area 

• Percentage value estimated by expert 
judgment 

 
• “presence”*-percentage of each profile 

within unit given in percent 
 

• 1:200.000 
• Area: approx 1956 km2 
• No of polygons: 392 
• Minimum size: 0.017 km2 
• Maximum size: 150 km2 
• Mean size: 5 km2 
• 42 mapping units (LE) 
• 1 to 6 derived soil profiles per mapping unit 
 
• 104 Profiles 
 
 
• Percentage value estimated by expert; 3 

meaning a percentage range from 30 to 70 
percent (see Table 2  for full list of classes) 

• “presence”-percentage of each profile within 
unit given as classified unit; each unit 
represents a percentage range 
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WP 5
Integrated network

and soil portal
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WP 5: GS Soil Portal

- Concept of the Portal- and GS Soil network architecture

- Establishment of semantic services (Thesaurus, Gazeteer)

- Provision of open tools and INSPIRE services for data
providers

- Continuous integration of services and information

- Deployment and operational
manual including guidelines

Discovery (CSW)
View (WMS)
Download (WFS)
GS Soil services
…
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http://gssoil-portal.eu/

• Portal surface 
supports currently 
11 Languages:

– English, 
– German
– Portuguese
– Dutch (fm. 

Belgium)
– Czech
– Hungarian
– Slovak
– Bulgarian
– Greek
– Slovene
– Romanian

WP 5: GS Soil Portal
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Similar Terms from 
GEMET

…currently further 
improved for soil 

specific thesaurus

Gazetteer: 

…on the basis of GeoNames, 
OpenStreetMaps, GeoHash

WP 5: GS Soil Portal semantic services
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GeoFOSS DP’s 
Catalogue

‘GeoNetwork’

GeoFOSS Map Server
‘GeoServer’

Portal Map Viewer
WMS Services

GsSoil Catalogue
‘InGrid©’

WP 5: GS Soil portal open tools
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WP 6 and WP 7
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WP 6: Evaluation and Sustainability

1. User Testing

Analysis of results & 

integration of improvements

Development of testing

scenarios

WP 5 WP 5

2. User Testing

Analysis of results & 

integration of improvements

Development of long-term

operation plan for the GS Soil 

portal

WP 5, WP 7
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WP 7: Dissemination, Awareness & Clustering

WebsiteWebsite

Dissemination

Awareness Clustering

WorkshopsWorkshops

NewsletterNewsletter

Conference PapersConference Papers

User MeetingsUser Meetings

Discussion

Forum

Discussion

Forum

FlyerFlyer PosterPoster
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Thank you for your attention!


