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GS Soil: Organisational aspects

GS Soil: “Assessment and strategic development of | 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



Aim of GS Soll

= Aim GS Soll:

= Establishment of an European network to improve
the access to INSPIRE related spatial soil data ,

INSPIRE:

- 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)




Directly considered topics

eleq |10S dlsegd

Soil (INSPIRE Annex III) various

» Soil Type: classification
. e data sources
o Soil Properties: depth, structure,

particle size distribution, texture, organi
carbon, bulk density, parent material, ...

S109dsy pale|ay |10S

Partly covered INSPIRE themes:

Environmental Monitoring Facilities
INSPIRE Annex III)
» Soil Monitoring Facilities & Long Term Observations

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, ...

Human Health and Safety (INSPIRE Annex Il
» Soil Contamination: dangerous waste, heavy metals, ...

Protected Sites (INSPIRE Annex I)
» Soll Protection Areas




INSPIRE schedule

= The INSPIRE directive has been established in 2007

= Metadata have to be provided for INSPIRE Annex | and Il
themes until Dec. 3, 2010 (metadata services 2011),
Annex IIl: 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 (TWGSs) for data specifications
development Annex Il and Il are now installed
Version 2.0 (for commenting and testing by registered
participants (SDIC and LMQO) May — Oct. 2011; Version 3.0
currently being developed as basis for implementing rules
(supplement INPSIRE regulation)



Objectives of GS Soll

Best Practice Network to ...

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 soll
data, analyse requirements to harmonise soill
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



Project Structure
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1[

Advisory Board Praject sooriiaior Related Projects
JRC, EEA, INSPIRE, 0GC, f;} a0 @ ;

thematic key players, . and Networking (WP 1)

@ MU/PortaIUI WP1 Coordination | |

Operational Management Group
Work Package Leaders -WP 1 -7 (if needed, also establishment of 'i:te:m;.'unu:'rar:.,ulr Work Groups)

! ! ! ! ! !
4,

COneGeologie, Envasso...

4,
2
‘% 2 % % o 5

o o S %, Y, 0%/ 4 %O/&@

T, % Ve Y o D %, &, ‘9’)0, Oy ¢ Gox G b S Uy

Cn P, 0 O R, R T, T, % % 9 %, S % %

R S, L o, U R Ta G S %, Y S0, L R D e, B %
2% % % % R U, %, 9% % . % %, %% % 2
%, o, G, % D, %o, ‘S, % %%, @, %o % G %

B, 7 Ee? G T o * 7
bQ % /&
° %



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):
= Multilingual thesaurus for soil data
= aview 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
Operational management plan beyond the project lifetime




WP 2

Content provision framework



WP 2: Solls inventory and theme catalogue
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Proguct 10 33

Country: Shyvekia

Product name: Land Evduaton Unit dalebae

Qe Soil Soience and Conservalion Researdh Instilute, Gagarinowe 10, BZT 13 Braislava,
Zlovakia

Aythor S0ii Science and Conservadion Research Instiute, Gagarnosa 10, 827 13 Bratislpva,
Slovakia

Version: {tnal Dea  [1983

U prdates: |)':-5 : |annm|l:.r

Axsiablity for GES0IL. [no
|ne adétiznal infa
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Uni, depth, sbonineds and lelure), eimale and lopograghy, agricultural End,
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Free keywords: Ir.u.nd-null,ml:'mn unil, soik, agricutural land
Use congrainis: frae to wew, certd cate s charged
Citntion: no iformation

Contact infonmation:

O manization: S0il Science and Conserdation Research instiute, Gagarnows 10, 827 13 Beatislava,

Sldvakia
P erson: [Favor Bister | no infermation
E-mail; Ip.hid:h@wpw.sk |n|: nfarmatian
Talephone: |+421-2-434 20 BEE
Faxc |+a21-2432 95 447
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&— information .

Technical
information
report

Metadata report

Web Services
report

Data information
report

|

General Result:

335 products

report e 19 countries

(example)




O eIl 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.



(O eIl WP 2: Content framework

Definition of content framework best practice guide lines

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

» 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)

= In a way this may repeat what is already there, but it is combined
to a common terminology for soil data exchange in Europe



WP 3

Data management and metadata



O WIS \\/P 3: Metadata

= Guidelines to correctly create and maintain metadat ain
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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WP 3: Added soil-specific metadata elements

1. INSPIRE meta data (1205/2008/EC)

Source date

2. Mandatory/conditional

Character Encoding Spatial representation

_ of mapping type
Coordinate reference system _
Source title
Encoding Topology level
= ) i .
7 — e = 3. Optional meta data

Online digital transfer options

Source mapping scale

Completeness — Omission

Furthermore for services: = J .

— Contains operations : . Positional Accuracy — Absolute
— Service version e e—  _.....or External Accuracy



WP 4

Harmonization and semantic interoperability



WP 4: Harmonization and Semantic Interoperability

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 soill

» develop/test transformations

— Data Harmonization Best Practise Guidelines



WP 4: Concept of data specifications

» to allow the querying and exchange digital,
Interoperable soil information between data providers

and users
standardized domain-
- different formats specific exchange - comparable content
- different content formats: e.g. and format

GeoSciML, SoilML

J

Application e
Schema ==

)

Agreements on

Figures: content descriptions
Asch and Troppenhagen (2004) and semantic

harmonization




» Review INSPIRE methodology for data-specification-
development

* Review of interoperability components

» Review of Soll 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)

s Managed by France!




(O WLl \\/P 4: Test cases/harmonization

Test cases
soil mapping 1:250k sel rg?php'”g thematic il orofil soil N(lnme_?_cla'gure/
and related scales at higher mapping Sol profiies monitoring classitication
resolutions (WRB)
— Nordic (FI) - ?Belgium - ?Bellzg)ium
~ Balkan (RO, BU, GR) | - AAuﬁ't”a |
— Slovenia - Germany (AT) — Austria
- HIRLARE (S ®5 - Slovakia (AT) — various partners
- Germany (DE)/ — Slovakia - Slovakia (SK) — Hungary
France (F) (SK) (SK) ~ Germany (HU)
— Austria (AT)/ - Hungary - Denmark  (DE)
Slovakia (SK) (HU) (DK)




O WSl \\/P 4: Test cases

» Examples: small-scale mapping

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

A
aid I
iy &
4 .‘:" il
g Lol
AT |
- .
B

Major Soil Group

Podzols

SW-Germany
1:200,000

Brown Podzolics
Grey Brown Podzolic
Brown Earths

Gleys

Rendzinas and (Shallow Brown
Earths)

Lithosols.

Regosols

Sheet
Freiburg-North

Basin Psats

Alsace
1:250,000

Blankets Peats.

GS Soil test case
validation study area based on

enil nrafila Alaceifinatinn tA \AW/IDR




» Examples: small-scale mapping

SMU

Soil name - national
classification

Soil name — FAO98

Soil name-WRB2006
Soil texture class
(according to Katchinsky)

polygons

SMU
Soil associations
Landscape

“Balkan — BU, RO, GR”

on Pleven
A L2y (MM

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);

Horizon number
Designation
Upper and bottom
boundaries of soil
horizons

Horizon number
Designation
Color; Density;
Structure

Horizon number
Designation
Upper and bottom boundaries of
sampling depth

Soil particles size distribution
(according to Katchinsky );
hygroscopic water content

Horizon number
Designation
Upper and bottom boundaries of
sampling depth

Humus; pH (in KCI); pH (in H,0);
carbonates; total N, P electrical
conductivity (for saline soils);
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“ Wncabegn ame

“Nordic - FI”

rnamingl scale 1:250 000




® Gcssoil

WP 4: Test cases

" Examples: large-scale mapping  gR - 1:20.000/1:50,000
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) W™ \\/P 4: Test cases

» Examples: monitoring

“AGES - Long term tillage experiment ”

e i s i e e s e ————— CAO - Saoil Profile and
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) W™ \\/P 4: Test cases

= Examples: profile databases - Profile databases of

soil maps (see above)
“AT - BORIS” - Agricultural soil profile

clan s borisbuineus, B2 d b
= - atabase SK
— PARAM_DE SR STROTS -
; . .
e T | Soil profile database SL
P Parsrbbapils VAR Byl VARCHARITRA] FH Farmi UARCAR p
T ] e BT W RCHARI) T Code VARTHATI]
T Roasgon THEAL ITERTE TP
—\ —
Z j
FLALSEILITY T WTE_BATA
A, Paml AACHARIH PRSI - i Gan. VARDIARIT)
A ol VARCHaRIT T WD VARCHART Praitign i adrabani 4 TH P WA
Marmy WA ETHA NI -“: FEEAT. Farslounil VARCHSTSE] m e T 1]
Twa WARDHAR] B e DR - Camwndl WARCHARGTH
I /
s smE .
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WP 4: Test cases

| i -
Examples: thematic maps BE _ Flanders:

(a) Potential soill
erosion on parcel
level (2010)

(b) Landslide
susceptibility map

T | e
Gaovonligheid j bt R
aan grondvarschulvingan g

Haog
B Zeer hoog
Large, dedp-spated landslice
n=117)

Cpringrafie: Van Do Fechhaur, B Peosan, )
a areep Fy Lot 7

KAl Laussn



® Gcssoil

WP 4: Structure of harmonization exercises

1. Reference terminology

English Rationale German Belgian Slovakian Portugies

Soil characterisation |Determination of relevant Bodenmerkmal Bodemkaraterisati |[charakteristika pédy |Caracterizacao
physical, chemical and biological e do solo
properties of the soil [Draft ISO
11074:2006]

Parent material unweathered solid or Ausgangsgestein  |Moedermateriaal |pddotvorny substrat Material
unconsolidated rock from which originario do
soil is forming or originates. solo
[Draft ISO 11074:2006]

Soil texture Numerical proportion (% by wt) of|Bodenart Bodemtextuur zrnitost’ pody Textura do solc
mineral particles of different sizes
found in a sample of soil (sand,
silt, clay). [EC JRC IES soil
glossary]

Soil structure Arrangement of particles into Bodengeflige Bodemstructuur  [Struktlra pody Estrutura do

aggregates which occur in a
variety of recognised shapes and
sizes [Draft ISO 11074:2006]

solo

simple mapping
unit

soil association

soil complex

Group

Type

Subtype

» Definitions, concepts and translations



(O WS \\/P 4: Structure of harmonization exercises

2. FAQO profile properties: D-F test case, texture class




() WLl \\/P 4: Structure of harmonization exercises

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

DONESOL
KA4 Identification %CaCO3 FAO Identification DIONIESE) ‘EFFERV’ Identification
% CaCO3 class
No detectable visible No reaction (no
cO No reaction 0 N or audible 0 0 bubbles)
effervescence
Very weak
e \r/?;g}:)ghtngj dible S SL Audible effervescence 0-05 1 Slight reaction (some
: but not visible bubbles visible)
Weak reaction,
c2 . o 0,5-2 0,5-2
slightly visible
3 Not persistent 2-10
effervescence |
not persistent but
c3.2 weak visible 2-4
effervescence | Moderate reaction
not persistent but MO Visible effervescence 2-10 2 (continues generation of
c3.3 clearly visible 4-7 bubbles, single layer)
effervescence ||
not persistent but
c3.4 strong visible 7-10
effervescence
gftfrgrr:,%,sgzasgztent Strong visible
. ) effervescence. } Strong reaction (thick
s dhepehieling in SR 1 Bubbles form a low 10-25 g layer of foam)
added amount of foam
HCL
Strong, persistent
effervescence
c5 depending on 25-50 25-50 4 Extre.mely SN
added amount of reaction
Extremely strong
HCL . X
Stron rsistent EX reaction. Thick foam
c6 depending on > 50 > 50 4 Extre.mely strong
reaction
added amount of
HCL




(O WS \\/P 4: Structure of harmonization exercises

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

/ \\‘I \I lFr ey T Brefsgatt

Caborate Content Carbonate Content in Subaodl Carbonate Content in T il [
French carbonate Conbant [pkg) and German Classes assigned o FAQ ‘,I e hotie Combeat o Tapedii
% Calcaraous Sl - H 0. (ron-calcseous)

- BL 0.2 [dighlly caksracis)

- MO F-10 (moderstehy celoereaus)

- ST 10-25 [grongly ool casols)
- Ex =25 [aetramaly calcansols]



(O WS \\/P 4: Structure of harmonization exercises

2. FAQO profile properties: conclusions

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

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

» Needs to be done by the data provider



WP 4: Structure of harmonization exercises

3. Soll classification: D-F test case,
WRB-Reference soil Group

Gl Crverviesy Map
F e fy and CIammen SoEpps eesied B WRE Falean S0l Grous B cmbimi



® cssoi

WP 4: Structure of harmonization exercises

4. Soll (typological) maps: RO-BU country border
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(O WS \\/P 4: Structure of harmonization exercises

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

Name of GDM MHame of BGL

Hilz at the foot ot Yoeges - Mrea with baeie and interm ediate efusivs rock snd altermsting Loess and Loam
[ |Losss deposts [ ] #vea with scidlc to imermediste magnaticang metamonphaus rock

- woEges Mountaing - Rivet Plaing

[ | Pising ot the rver il amd atthe Rhine [ Hign rood am , sluda sandy terraces

[ ] saieys ofthe dvers of the vosges and the Jura [0 Hily Loessiandscape (hasin, wide valey, siope)
|:| Area wilh figh portion of =5nd-., Sik- and Claysones

France Germany
1. Grandes Paysages (GP) 1. Bodenregionen (BR)
2. Grandes Domaines Morphologiques 2. BodengroB3landschaft (BGL) N=6
GDM N=5 (acc. to the German mapping guide, there is
3. Petits Domaines Morphologiques PDM a third potential stratification level, similar to
France, but it is not mapped:
Bodenlandschaften (BL)




[ WeEER  \W/P 4: Structure of harmonization exercises

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

French Units Germany Units

« 1:250.000 « 1:200.000

« Area: approx 1451 km® « Area: approx 1956 km®

* No of polygons: 377 * No of polygons: 392

«  Minimum size: 0.012 km® «  Minimum size: 0.017 km®

e Maximum size: 190 km? «  Maximum size: 150 km?

« Mean size: 3.9 km? e Mean size: 5 km?

43 mapping units (UCS or U_CARTO) * 42 mapping units (LE)

e 1 to 12 derived soil profiles per unit 1 to 6 derived soll profiles per mapping unit
(UTS or U_SOL)

o 227 derived soil profiles (UTS);134 * 104 Profiles

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

 Percentage value estimated by expert  Percentage value estimated by expert; 3
judgment meaning a percentage range from 30 to 70
percent (see Table 2 for full list of classes)
* “presence’*-percentage of each profile » “presence’-percentage of each profile within
within unit given in percent unit given as classified unit; each unit

represents a percentage range




WP 5

Integrated network
and soil portal



O i el \WP 5: GS Soil Portal

- Concept of the Portal- and GS Soil network architecture
?0 INnGrid

- 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 Discovery (CSW)
View (WMS)

manual including guidelines Download (WFS)

GS Soil services




Geodata-Services for European Soil Data

Ymnpeoia Xapreg Iyenina pe 1o G5 Seil

EAcuBepn Avalimon | Kardhoyo! Gebopivy

ANAZHTHZH

Nepipaiiovriég NAnpopopieg
| EwodryeTe Eva SpwThpc
Avalnmon oro GS Soil

» Mpopwpnpeve » Koroeegnmc-Epernuponey. 3 Mponpnoag — » Zupfoulis & Euy

Apynen ZeAiGa | To Gikd pou GS Soil - Xapmnc lotoxwpou - BorjBoa lotoxwpow - Ema

Portal surface
supports currently
11 Languages:

- English,

—  German

—  Portuguese

—  Dutch (fm.
Belgium)

— Czech

—  Hungarian

—  Slovak

—  Bulgarian

—  Greek

—  Slovene

— Romanian

Hunganan
Slovak
Bulganan

Gresk

Slovens
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Copyright @ Koordinierungsstelle GS Soil im Mds, Umweltministerium
Alle Rechte vorbehalten

0 GS Sall

opouc avalnTnonc, f XpnopPoToInoTE
Tov odnyd ovalimonc Tou GS Soil
(Mpoxwpnuévn Avalqrnon) yia va
BIOTUTTGIOETE TO LpWTNPA 0OC.
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WP 5: GS Soil portal open tools
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WP 6 and WP 7



WP 6: Evaluation and Sustainability

Development of testing
scenarios

1. User Testing 2. User Testing
@ Analysis of results & Analysis of results &
integration of improvements integration of improvements

Development of long-term
operation plan for the GS Saoil
portal



WP 7: Dissemination, Awareness & Clustering

Dissemination

Newsletter

Poster

Website

Conference Papers

Workshops
Discussion P

Forum

User Meetings

Awareness <
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