=

ology

;Legsonslea

et
ata Compllatlon and Harmonlsatl

‘ndesanstalt far Geowss‘éhschaften und Rohstoff" %
=deral Institute for Geosmences and Natural Resource

2T, neGeorogy Eurd’pe Wor‘k Packagengad o




(€)NE__

Overview

« OneGeology (global)

« The project OneGeology-Europe
 Challenges, achievements and outcomes
 Lessons learned
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OneGeology (global)

A global project, supported and carried out by national
geological surveys

 Funded by the participating geological surveys (now 119)

e Contribution to the International Year of the Planet Earth
2008 (IYPE)

 Runs on the IUGS-CGI global Mark-up Language and data
model GeoSciML and the CGI vocabulary

 Aim: accessibility of geological map dataatal:1
Million scale available - globally - forevervone V|a |
the internet SE

 Advance interoperability

and data sharing
27.12.2011



http://portal.onegeology.org/

®)NE One Europe ...
- OneGeology-Europe!

| t. N
Geology

European contribution to the global OneGeology initiative

Funded by EC DG Information Society and Media with 2,7
Million € (total budget: 3,25 Million €)

for 2 years

10 Work Packages

29 partners in 20 participating countries,
o Start: September 2008

27.12.2011
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Thousands of geological data sets in Europe

27.12.2011
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http://wwwtest-bgr/fisgeo/karten/katalog/Produktkatalog_deutsch.pdf

(®)NE__ Main aims

 Building a Geological spatial data
Infrastructure for Europe

 That includes:
making geological information of Europe
available for everyone,

« atal: 1 Million scale,

 web accessible,

 Globally compatible,

e Interoperable,

 with ,progress towards harmonisation®

27.12.2011
BG R Bundesanstalt fir Federal Institute for
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NE 20 countries

1 GB BGS
OneGeology-Europe data provider
2 DE BGR and consortium member 16 DN GEUS
3 cz | ces OneGeology -Europe coverage 17 E | csi
4 FR BRGM - OneGe0|ogy -Europe data provider 18 PT INETI
and consortium member
5 NL TNO 19 SK SGUDS
OneGeology data provider
6 IT APAT 20 EE EGK
7 BE KUL %ﬁj 21 BE Euromines
8 DE RuP 22 Ccz CENIA
9 SE SGU 23 GB Landmark
10 S| GeoZS ‘ 24 - | EGS
11 BE GSB 25 Sl ARSO
12 FI GTK 26 GB | Lighthill
13 ES IGME 27 HU MAFI
14 NO NGU 28 LU SGL
15 PL PGI 29 IE Ucb
s
27.12.2011
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Numerous challenges
52
* Numerous different national actors

« To understand the problems of interoperability versus
harmonisation and develop methods to overcome

these in practice;
. 18'0/%0'
(3)

« To apply rules compliant to INSPIRE - with
l Jo;u., jeﬂeﬁ%‘p\

Implementing Rules still in a drafting phase (!)

onin Eurqo&
™
*”?Jonnsﬂ“»

o

.. but keep the link with the rest of the world:
using existing standards and no re-invention of
special “Euro-standards”
(no Euro-data models, Euro-vocabularies!)
BGR ooz,

S ——
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Interoperability?

Sketch courtesy BGS
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| GeoSciML: N
vehicle for data interoperability

 GeoScience Markup Language

A GML application schema...
Unified User

data delivery application 1o integrate geological
formats ' format ' (OneGeology- information via internet in a
N — GeoSciML  Europe Portal) standardised and interoperable
— form
%: —- . —_— = Developed under the umbrella of

the Commission for Geoscience
Information (CGl) of the IUGS.

Based on existing standards
(ISO 19136, 19156, OGC Obs. &
Measurements, ...)

e .  Used by OneGeology-Europe,
OneGeology, the INSPIRE
,geology” theme

Buniaiew.lod pun uoIpja|es

‘G
'S
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Data Harmonisation ?

Sketch courtesy BGS

27.12.2011
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@o Interoperability & harmonisation

e Interoperability — agreeing the data model/structure and the
properties to describe its parts (what GeoSciML does)

- E.g. agreeing a data model will have the feature of
“GeologicUnit” with properties of “age” and “lithology”

« Semantic harmonisation — agreeing the use of the same
definitions and classifications to describe a “concept”(term)

- E.g. ‘clay’. The same “concept” can be labelled with several
terms (“argilla” in Italian, “Ton” in German), but needs to
have the same definition, in this case:
> 50% particles < 0,004 mm (Wentworth grade scale).

« Geometric harmonisation — coping with mismatches at
national boundaries

27.12.2011
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Geology | Europe |

Steps Harmonization ;
towards r e q u I r e m e n t S Abpiication of Guoscienca Information

harmonisation

Interoperability
Working Group

semantic Data content (ontologies, vocabularies, I

L . definitons) __ __ __ ___ __ __ _1

schematic.  pData structure (e.g. GeoSciML, Obs.&
Measurements)

syntax Data technical language (GML, XML)

systems Data services (WFS, WMS, WCS)

27.12.2011
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Harmonization?

\\
/ N
national boundary

N Harmonized!
Basalt Alkaly
.. olivine .
N, basalt \,.
Semantic Geometric
harmonisation  harmonisation

27.12.2011

B G R Bundesanstalt fir Federal Institute for
Geowissenschaften  Geosciences

JERCNpTmmSSS.  und Rohstoffe and Natural Resources




al boundarie

Disharmon
@” across > 11 000 km politi

LN s = ] 2 B ) e £

Layers

Europe Administ

|

1GE - 1M:M Har
Map

l‘-}{} Mowe Up |

5 Maodify Opacity

] |ul
Legends
x Fermowe Layer

Aeronian Age
_;? Thernatic analys g

Alkian Age

@ View response i

B fnisian Age
Aptian Age
Agquitanian Age
Archean Eon

Artinskian Age

Aszelian Age

Bajocian Age —— e Seale 11t

BGR Bundesanstalt fir Federal Institute for
Geowissenschaiten  Geosciences

[T nd Rohstoffe and Natural Resources




@ o ___Essential for data interoperability and
harmonisation

A common data model for all participants

516 agreed defined terms and definitions
were used by all participants on:

— lithology —

— age

— structures,

— genesis (event and process)

> 100 new terms, definitions and features types added the
global IUGS CGI vocabulary and GeoSciML
(e.g lignite, clay, silt ...)

Base for INSPIRE geology data specifications

27.12.2011




Important for comparability:
Common portrayal rules

Age

Geology
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@o Progress in data harmonisation ...

Same Vocabulary, same portrayal: complete semantic and
geometric harmonisation in several test areas

o .,.459‘#{/ - Germany
3

"~ Ladinian | Germany |
| ; P.. &=

- :

L

3
p

' France

[ N N GG km

Example: Alsace/Pfalzer Wald — rock age
27.12.2011
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In some cases harmonization is
~not possible
e.g with hugely differing scales
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The Portal

Seology

Kartenanzeige
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The Portal
Detall information and map keys (“legends”)

on the geology any selected area

i ge Histonque Marque-pages Qutils 1
T ) =0 5
ESrs - c F] X (Ij |http:ffﬂnEgao\ugy—eumpe.brgm.frfgeoportal,’wawer.]sp?language:eng 1’} v| ‘ |Googfe
Language : 515 11 ool v == 1 0 22 55 55 i £ =
p viewer
Qafjo oo i
R T
- GetFeature Info on BBOX
Country Outlines/Political lg — !
boundaries
<0
- T —
= Impure carbonate sedimentary rock ( predor| L@0€nd and statistics on BEOX
_ Sandstone | subordinate ) i .
1GE - 1M Harmenized Conglomerate { subordnate ) FPlease choose a field: | Composition Part  «
Geological Map Limestone ( subordinate ) Symbol Lithology Proportion Count
Surface G Name: 12 P dica schist predominant 3 [«
a - Compound material subordinate 1
4§ moveup | Limestone  predorinant ) I Greiss subordinate 5
Impure carbonate sedimentary rock ( subor: Sand predominant 7
% modify Opacity Dolomite ( subordinate )
Conglomerate predominant 41
m Sand subordinate 10
Lithology - B I creccia subordinate 10
X remove Layer Impure carbonate sedimentary rock (predorfl | [ Limestone subordinate 222
Evaporite ( subordinate ) )
Vi eatodats Impure dolomite ( subordinate ) Conglomerate suboerdinate 112
Dolomite ( subordinate ) Clay subordinate o7
H Mame: t
I Display legend o I it subordinate: 7
¥ bovmload data - I schist subordinate 165
7 G Impure carbonate sedimentary rock (predod) | I Quarizis subordinate 3 3
' Creats a custom map B ite ( subordinate )
Vaporite { subordinai Orthogneiss subordinate 3
Area Displayed Impure dolomite ( subordinate )
Dolomite { subordinate ) I G:bbo subordinate 2
§ Selacted ares infarmations |Name: t2 Paragneiss predominant 1
T Lagend and Statistics K g Sandstone subordinats 186
B Donioad data polomite (predominant ) Evaporite subordinate 55
Evaporite ( subordinate ) Coal subordinate 3
Limestone ( subordinate ) - .
LGE - 1M:M Harmonizad p— I - rphibolite suberdinate 9
Geological Map P I ccnist predominant 27
B Diorite subordinate 2
o r— 0o ]
— Dolomite ( predominant ) I impurs carbonate sedimentary rock subordinate 92
Evaporite ( subordinate )
4§ Moveup | Impure dolomite ( subordinate ) [Fer=m EDT & -
Limestone ( subordinate ) P Dolomite subordinate 82
& wodify opacity Name: 2 fiyschs vanisques et ajpins
A Orthogneiss al 12
E [I] B Gravel subordinate 14
Lithology = Schist ( predominant ) I ctamorphic rock pradominant 1
Sandstone ( subordinate ) I c:s: subordinate 3
K remove Layer Conglomerate ( subordinate )
B - STTTTTTTmTmoooomomoeos I -ndesite predominant 3
View metadata N
Grade: Metamorphosed grade not spgl | I Monzogranite predominant 5
ge MNeme:7 I tamorphic rock subordinate 4
X Remove all laye: | Ane: Variscan [Camhrian .. Middle Orfs | I Dolomits predominant 10
i
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The Portal

Queries on age and/or lithology

Thematic analysis X

Geology | Europe |

Fichier Edition Affichage Historique Marque-pages Outils 2
':' http://onegeolegy-europe.brgm.fr/geoportal/viewer jspilanguage=eng woT ' Google » @

m LSS

[m] »

| fe=4-H IR

Language : Gta 1 1 G e =

Layers
»phic ro

Country Qutlines/Pelitical
boundaries

1GE - 1M:M Harmonized
Geological Map

e« © 0

-

Move Up |
Modify Opacity
Age -
¥ remove Layer
| View metadsta
i Display legend
§ Download data

J create a custom map

i

¥

1GE - 1M:M Harmonized
Geologica| Map

: s
Surface » { K] 0

B

8§ move up |

% Modify Opacity

Lithology «
¥ Remove Layer

5 View metadata

:wes 84 B

X Remove all layers [ T W 150 km
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_..The biggest harmonisation
challenges \

1. Differing scales of national source data
2. Differing grade of detail at mapping in the field

3. Differing description of the same geological unit
respecting age, lithology, genesis

4. No geometric continuation of geological polygones and
structures across political boundaries

5. Differing definitions of political boundaries ((-> gaps)
6. Differing mapping focus of the scientists

27.12.2011
BGR Bundesanstalt fir Federal Institute for
; Geowissenschaften  Geosciences
tine Asch, , BGR [T nd Rohstoffe and Natural Resources
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(®)NE__ One-Geology-Europe

Achievements and outcome

Interoperable on-shore
geology spatial dataset
with "progress towards
harmonisation”

Metadata for discovery
served through catalogue
services

Geological data model
vocabulary and data
specifications for Europe .

Investigation of methods to.
harmonise data

Multilingual Portal: View
and download services

27.12.2011

Use case studies

17 languages

High resolution examples
Harmonised license code

Forerunner and “guinea pig” for
the implementation of INSPIRE
Directive (October 2014 1)

BG R sanstalt fr Federal Institute for
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NE (a selection of...)

| essons learned

* English: a source for many misunderstandings

e Data harmonisation takes time and patience - > two
years too short

« Agreement on common (geological) terms, definitions
(and even colours) with geologists need patience, a thick
skin and finally dictatorial decisionse

* If scales vary too much, no harmonisation is possibe (->
define a common scale!)

« Harmonisation means generalisation: some detail
Information will be lost

e License agreements: each geological survey has a
different funding/business models and legal background:
a lawyer Is needed In the project to create a common
licens model

27.12.2011




NE Present situation

 Geology data are now interoperable, comparable, and
retrievable for a variety of purposes (e.g. flooding
protection, building projects, etc)

 Data are maintained and served (WMS and WFS) by
participating national geological surveys

« Maintenance of portal and catalogue funded by
EuroGeoSurveys

In addition : -
INE.

- OneGeolog ,Ss#=w= Incorporated and maintains 1G-E
components (Vocabulary, data model, services)

- Other projects such as EMODNET (geology lot) use the
1G-E data model, vocabulary and portal ...

gy

27.12.2011 EMODnet
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http://www.google.de/imgres?imgurl=http://www.emodnet-hydrography.eu/grfx/logo_print.jpg&imgrefurl=http://www.emodnet-hydrography.eu/&usg=__hxCnrqVdwLsPHXlVAVxoGLTiuDo=&h=74&w=92&sz=9&hl=de&start=3&zoom=0&um=1&itbs=1&tbnid=hRXXaIGxFVbHmM:&tbnh=64&tbnw=79&prev=/images%3Fq%3DEMODnet%26um%3D1%26hl%3Dde%26sa%3DN%26tbs%3Disch:1&ei=8G89TYYYivmyBvvCgPUG

(®)NE _ Thanks to the 1G-E Team

 lan Jackson

« Steve Richard, CGI

o« Garry Baker

* Robert Tomas

« Jean-Jacques Serrano
 Agnes Tellez-Arenas

e Chris Schubert

« Marco Klicker
 Horst-G. Troppenhagen
 Mikko Nironen

* Urzula Stepien
 Peter Czupek

Luca DeMicheli

John Laxton
Aleksandra Kuczerawy
Mary Carter

Alexander Tschistiakow
Stephan Gruijters
Marco Pantaloni
Fernando Perez
Stefan Bergman
Stefan Kacer

Pavla Guertlerova

Milos Bavec

Jasna Sinegoj
Claudia Delfini
Jolanta Cylene
Sybille Hennings
Kathryn Bull
Dominique Janjou
Alan Smith
Pierre-Yves Declerq

and many more of
the 1G-E Team ...



(€)NE__

More information on OneGeology-Europe
hitp://onegeology-Europe.org

OneGeology global:
www.onegeology.org

Download of 1G-E vocabulary,
Explanatory Notes, and the global CGl
Vocabulary:

www.bqgr.bund.de/IGSL2010

27.12.2011




Geology
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(€)NE__

Sustaining the services

e 20 national geological surveys have

agreed to keep serving their data v
 EuroGeoSurveys has agreed to maintain

the portal v

27.12.2011




NE OneGeology-Europe —
Future opportunities:

* Infrastructure to be integrated in other domains S,
(geophysics?) S
 Improvement of data harmonisation and resolution
(1:250 000, 1:50 000, 1 : 25 000)
« Take more European countries on board

 Develop and offer pan-European “applied” derived
datasets (flooding, ground stability, landslide risk, etc)

 Add additional data sets, e.g. hydrogeology, mineral
resources, tectonics o

o Offer the data as an “app” e.g. for iPhones
 Develop European schema interoperability in 3D

: -

°
27.17.2011
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NE

Geology

Renewable

Landslide energy

Flooding
Carbon capture

Storage of & storage

nuclear waste

0il & gas

Quarrying

Coal
mining

Coastal

erosion
Groundwater

27.12.2011
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Geology | Europe |
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Europe

(€)NE__

e.g.: Planning of measures against potential flood
damage across political boundaries

e |

—> Base: consistent geological descriptions,
e.g. rock type, permeability coefficient and other

hydrogeological parameters
27.12.2011
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Geology | Europe |
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» Building a Geological spatial data-
- Repository

mfrastructure_f *Europe

gethiap (WS
.| * Change layerMName
That I n Giﬂﬂes * Change path in SLD elCapatiites
Hare WMS

 making-geological i nformation lﬂmm

availablefor every qne. gename
+ ata 1:2"Million scalg;™
i Web a-QQESS|bIe * Changs a':.fsr_Han'E

0 mteropé.rable,
* with ,progress towards ﬁarmoﬁiééti@ i

In this figure, the IGEconmector is the proxy

WES
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(€)NE__

Geology:

an (important ') component of the INSPIRE
“multilayered” data themes

e [nformation must be useful and usable for
environmental policies

- must be understood... (without ambiguity)
- by geologists
- by other scientists

®) g, - by non-scientists

w C

C = by the citizen and politician

£ © o

(7] -S ... in different languages

v and by non-thinking computers
27.12.2011
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Geology

Graphic with kind permission of the BGS

27.12.2011
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(€)NE__

towards Requirements

harmonisation

Interoperability
Working Group

r | | | | | | | —. | I | ] _‘ -
semantic Data Content (Ontologies, VocabuIarles)/(,!;f,-//.;_.:_ﬁ_\_\*
>~ (&
I _ <GeoSciML/
I schematic ~ Data Structure (e.g. GeoSciML; Obs.& =
Measurements)

h————————————

syntax Data Language (GML, XML)

systems Data Services (WFS, WMS, WCS)

27.12.2011
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(€)NE__

* Interoperability — agreeing the data model/structure and the
properties to describe its parts (what GeoSciML does)

- E.g. agreeing a data model will have the feature of
“*GeologicUnit” with properties of “age” and “lithology”

¢ Semantic harmonisation — agreeing the use of the same
definitions and classifications to describe a concept/term

- E.g. ‘clay’. Same concept can be labelled with several
terms (“argilla” in Italian, “Ton” in German), but needs
to have the same definition, in this case:

- Wentworth grade scale: > 50% particles < 0,004 mm;

- 1SO 14688 > 50% particles < 0,002 mm

« Geometric harmonisation — coping with mismatches at

national boundaries
27.12.2011
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Europe

Harmonized?

\\
/> p
national boundary

N
Basalt HGI"mOnlzedl .
Basalt . AI/_I@W
N e 4N
Semantic Geometric

harmonisation  harmonisation

27.12.2011
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Geology

hier Edition Affichage Historique Marque-pages Outils

[ (L] | nttpes

Discovery of
NE. e N datasets and services

Metadata Catalogue

Search in the 1G-E metadata catalogue

General Information

Keywords :| Structural geology

Ressource type : . - C = (L1 | http://onegeology-europe.brgm.ft/geoportal viewer jsplanguage=eng 77 - [

— ‘ search

Search he 1G-E metadata catalogue

Any text :

Fi

Edition Affichage Historique Marque-pages Qutils 7

Language :

Already added layers

M country Outlines/Political
boundaries

1GE - 1M:M H; d Geol |
b 4 armonized Geological Search results : Page 1 2

Map
More details [dataset]
=n Geological Survey of Sweden [Sweden] * Geological Map of the Fennoscandian Shield 1:1M
i
[service]
= Polish Geological Institute - National Research Institute [Polska] * Detailed geological map of Poland in 1:50 000 scale, Rakoniewice map sheet (WP9) (0GC:WMS)
i
[dataset]
— Geological Survey of Finland [] * Structures in Finland 1:1M
Already added layers o
¥ country outlines/political [dataset]
boundaries = Palish Geological Institute - National Research Institute [Polska] * Geological map of Poland at 1:500 000 scale
i
¥ 1GE - 1M:M Harmonized Geological [service]
Map =h Geological Survey of Slovenia [Slovenia] * GeoZS superficial geology (OGC:WMS)
i
[service]
= Federal Institute for Geosciences and Natural Resources [Germany] * Geological Map of the Federal Republic of Germany 1 : 1 000 000 (OGC:WMS)
b
[dataset]

» Landesgeologie [Switzerland] * Tectonic Map of Switzerland 1:500,000

[service]
= Norges geologiske undersgkelse (NGU) [Norway] * NGU Bedrock and Superficial Gealogy in Norway 1:1 Mill (OGC:WMS)
i
[dataset]
=Y Norges geologiske undersekelse (NGU) [Norge/Norway] * NGU Bedrock and Superficial Geology of Norway for 1G-E project
i
[dataset]
= Spanish Geological Survey (IGME) [Madrid] * Geclogical Map of Spain at 1:1.000.000 scale
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Project deliverables

e Interoperable on-shore
geology spatial dataset
with ”progress towards

View and download services

 Forerunner and “guinea pig”
for the implementation of
INSPIRE Directive
(May 2014 1)
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Europe

OneGeology-Europe scientific geological vocabulary reviewed and
completed!

« 532review comments from project partners, CGMW and CGI
« 516 agreed defined terms and definitions on:

— Lithology (sedimentary, magmatic, metamorphic)
— geological age

— genesis

— faults

 Fed > 100 new terms and definitions into the global CGI
vocabulary

 Essential base for semantic harmonisation
 Enables comparability of the information
 Basis for cross-boundary planning
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More information on OneGeology-Europe

http://onegeoloqy-Europe.orqg
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D6.2: First prototyped version of the Geoportal available in 10 languages:

e =T

Discover

&b -
T
g

| Query then view | \/iew the attributes

Prototyped version of the monitoring platform available (testing mode)
& e e M Cme T el

s e e
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. There are huge discrepancies in the geological
surveys of Europe...
. Size
. Funding/Business models
. Digital and information management maturity
. National priorities and focus
. But ... all have two things in common

All responsible for producing geological maps

All have staff who are passionate and committed to
the science of geology

27.12.2011
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http://www.gmes.info/
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OneGeology-Europe and INSPIRE:

Setting a common trajectory for geological
Information in Europe /

: Fedﬁ' ; Instltute for Geosciences and Natural Resources (BGR)
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