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Aims of the ICAN Prototype

* Qutline

amareoe ® DEVEIOP an internationally-enabled
CWA ontology

¢ |[dea

epreeh — users will be able to conduct
ST e sophisticated and meaningful queries
Fureer across a range of atlases

 a proof-of-concept exercise
— develop an ontology for a single test case

* make connections within regional
partnerships

— build and strengthen atlas networks

July 2008 ICAN Workshop — Copenhagen



Terminoloc

* Qutline

 Aims of Prototype ¢ O G C We b S e rVi Ce :

* Terminology

o — OGC specification

* Approach . .

« Archteoture — Interface allowing requests for geographic
e “resources” across the Web using

platform-independent calls

— Main OGC services:
« Catalogue Service for the Web (CSW)
* Web Feature Service (WFS)
 Web Coverage Service (WCS)
« Web Map Service (WMS)
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« OGC Web Service:
— Catalogue Service for the Web (CSW)

» Allows requests for metadata across the Web
« E.g. GeoNetwork is a CSW implementation

Request Response

Get Capabilities  Metadata about the types / operations the CSW
supports

Get Records Metadata records available, with possibility of
filtering (bounding box, spatial, temporal,
keywords search, etc.)

Get Record By ID  Record with the specified ID

ICAN Workshop — Copenhagen



outine « OGC Web Service:

 Aims of Prototype

+ Terminology — Web Feature Service (WFS) = Vector data
":ea i  Allows requests for geographic features across the Web
. Afcphitecture « E.g. GeoServer, Deegree are WFS implementations

* Demonstration
e Future Work

Request Response

Get Capabilities  Metadata about the types / operations the WFS
supports

Describe Feature  Sftructural information about a feature type

Get Feature Features, with possibility of spatial querying and
filtering

July 2008 ICAN Workshop — Copenhagen



* Outline .
amsoroeoe . * OQGC Web Service:

ey — Web Map Service (WMS) = Maps
+ Approach » Allows requests for maps across the Web
Arenitecture « E.g. UMN MapServer is a WMS

* Demonstration
e Future Work

Request Response

Get Capabilities  Metadata about the types / operations the WMS
supports

Get Map Map of the requested data

Get Feature Info  Thematic information about a particular point
within a map

July 2008 ICAN Workshop — Copenhagen
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* Qutline

+ Aims of Prototype ° OntOIOg ieS:

e — A Knowledge Organisation System (KOS)
e — Define concepts (classes and objects)
penensieter — Define relationships between concepts

— Define inference rules

— Examples:

» John /s a Person

* Mary is a Person

* Mary is mother of John

 If (X is fatherof Y & Y is father of Z)
then X is grand-father of Z

July 2008 ICAN Workshop — Copenhagen 8
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* Mediation:
— A virtual data integration approach

— Allows transparent access and integration of
autonomous distributed data sources

Same data structure
Queryé Response Same semantics

Same query language
Same data model and format

Wrapper Wrapper

ra
Oracle Access
DB DB

ICAN Workshop — Copenhagen
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Global atlas

Local atlases

- e I
e .-

R ———————————

« Connect individual coastal atlas projects to
an integrated global atlas

PESrr————
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Harmonisation
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* Qutline

.amsotPotoypeHlArmMonisation vs. Mediation

* Terminology

* Idea

* Approach

* Architecture

* Demonstration NO |n|t|a|

« Future Work agreement

ICAN

!

Harmonisation

Harmonisation

Harmonisation

Total initial
agreement

Harmonisation

July 2008 ICAN Workshop — Copenhagen
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* Qutline

 Aims of Prototype ¢ Centralised SyStem

* Terminology

e - Resources are accessed through one
* Approach

e central system (ICAN global atlas)

* Demonstration

wewo @ Virtual integration approach

—> Data are not copied into the global
Atlas

* Local atlases autonomy

- Each data atlas is autonomous and
organises resources in its own way and
uses its own terminology (ontology)

July 2008 ICAN Workshop — Copenhagen 13
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To achieve interoperability:

1. Harmonisation:

 Harmonise access interfaces and resource
formats
— Implement OGC Web Services
» Catalogue Service for the Web (CSW)
» Web Feature Service (WFS)
» Web Coverage Service (WCS)
» Web Map Service (WMS)
— Use ISO metadata standards
» 1S0-19115 & ISO-19139

- Harmonise Web querying and delivery formats

ICAN Workshop — Copenhagen 14



* Qutline

amsareape ® 10 @Chleve interoperability:

* Terminology

 |dea 2 Medlatlon

* Approach .

 Arehiecture  Allow local atlases to use their own data
* Demonstration structures, semantics and vocabularies

e Future Work

(ontologies)

 Use a common data structure and a
common ontology for the global atlas

* Provide mappings (translations) between
local ontologies and the global ontology

July 2008 ICAN Workshop — Copenhagen 15



* Outline

 Aims of Prototype
* Terminology

* Idea

* Approach

* Architecture

* Demonstration

* Future Work

July 2008

* How to connect existing local atlas
resources to I[CAN?

nra ~ ] 1 A q1 1

Nehalem 1:24000 Quadrangle, U.S.G.S.
Digital Raster Graphic 45123f8

: Identification_Information

d Data Quality Information

Spatial Data Organization Information
d Spatial Reference Information

M Entity and Attribute Information
Distribution_Information

[ Metadata Reference Information

| 0reson C03stal atlas

ICAN Workshop — Copenhagen

16



View from a Local Atlas

* Qutline

amsorrooee ® COAStal data sets documented with

e standards-based metadata

* Approach

S Archicns - FGDC, ISO 19115

* Demonstration

rewok o (Coastal atlas archive of metadata
- Database of data set characteristics

 Metadata holds the key

- Titles, Abstracts and other metadata
fields contain the Keywords which help
users find relevant data.

July 2008 ICAN Workshop — Copenhagen 17
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* Qutline

amsarooe ® OWArds a prototype:

* Terminology

. 1. Each atlas must organize a local
* Approach
. Afcphitecture O nto I Ogy

* Demonstration
e Future Work

« Create master list of keyword vocabulary
from existing metadata

July 2008 ICAN Workshop — Copenhagen 18
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We found 16 GIS Data Sets matching your Search:

Data Layer EC Source @ Scale

Clatsop County Soil Survey Geographic (SSURGO) Database 2000 NRCS | 24000 | 2
Vectorized Shoreline of Oregon Coast - Clatsop Spit to Gearhart, NOS Coast Survey Map, 1926 1926 ocmP | 20000 | @
FEMA Q3 Flood Data, Clatsop County, OR 1996 1996 FEMA | 24000 | &2
Clatsop Spit 1:24000 U.S.G.S. Digital Orthophoto Quadrangle 46124b1, 1994 1994 USGS | 24,000
Clatsop Spit 1:24000 Ouadranm Raster Graphic 46124b1 1985 USGS | 24,000
Clatsop Plains 187x Shoreline: Gearhardt to Fort Stevens 1870 | DOGAMI | 24,000 3
Clatsop Plains 1926 Shoreline: Gearhardt to Fort Stevens 1926 | DOGAMI | 24,000 @
Clatsop Plains 195x Shoreline: Gearhardt to Fort Stevens 1950 | DOGAMI | 24 000 3
Clatsop Plains 1995 Shoreline: Gearhardt to Fort Stevens 1995 |DOGAMI| 24000 | &2
Clatsop Plains 1997 Shoreline: Gearhardt to Fort Stevens 1997 | DOGAMI | 24 000 3
Clatsop Plains 1998 Shoreline: Gearhardt to Fort Stevens 1998 | DOGAMI | 24,000 3
Clatsop Plains 1999 Shoreline: Gearhardt to Fort Stevens 1999 | DOGAMI | 24 000 Q
Clatsop Plains Active Hazard Zone, 2001 2001 |DOGAMI| 24000 | C2
Clatsop Plains Low Dune Hazard Zone, 2001 2001 | DOGAMI | 24,000 3
Clatsop Plains Moderate Dune Hazard Zone, 2001 2001 DOGAMI | 24 000 3
Clatsop Plains High Dune Hazard Zone, 2001 2001 |DOGAMI| 24000 | G2

ICAN Workshop — Copenhagen
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* Qutline

 Aims of Prototype

 Towards a prototype:

* Terminology 1. Each atlas must organize a local ontology

* Idea
* Approach

 Architecture

« Create master list of keyword vocabulary from
existing metadata

» Demonstration « Sort keywords into 5 lists corresponding to ISO
« Future Work keyWOI'd types

»
»
»
»
»

Discipline
Place
Stratum
Temporal
Theme
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Discipline

ICAN Workshop — Copenhagen

Spring

Winter

Autumn

Marine Spatial Planning
Habitat Mapping
Fizheries Mana gement

Resources Mana gement

T2 Theme

21



Steps to a Local Ontoloc

* Outline SOURCES .
 Aims of Proovoe Tverine discharge

P shoreline erosion
* Terminology onshore transport
* Idea eolian processes temperature
« Approach gvapotranspiration
* Architecture SINKS : : precipitation

shoreline accretion .

- Demonstration storm washover wave climate
* Future Work tidal inlets Iongshore currents

riverine discharge
valley agradation,

coastal structures
eolian processes

COASTAL

offshore transport \ PROCESSES/ orincision
resource extraction '\ / lides
/ wind
storms

subsurface fluid withdrawal
river basin development  /
maintenance dredging
beach maintenance
coastal structures
artificial passes

dune alterations
highway construction

tectonic subsidence
compactional subsidence
eustatic sea level changes
secular sea level changes

July 2008 ICAN Workshop — Copenhagen 22
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Towards a prototype:

1. Each atlas must organize a local ontology

« Create master list of keyword vocabulary from
existing metadata

« Sort keywords into 5 lists corresponding to ISO
keyword types

»
»
»
»
»

Discipline
Place
Stratum
Temporal
Theme

 For each keyword type, organize the list into
Classes and Sub-Classes

ICAN Workshop — Copenhagen 23



Steps to a Local Ontoloc

) The Protégé Ontology Editor and Knowledge Acquisition System - Mozilla Firefox

* Qutline File Edit View Go Bookmarks Tools Help -

* Aims of Prototype @ - @ - @ @ @ (% @ ID http://protege.stanford.eduf LI @ Go I@'

* Terminology

Search: |

protégé -

¢ |[dea
HOME | OYERYIEW | DOCUMENTATION | DOWNLOADS | SUPPORT | COMMUNITY | WIKI | ABOUT US

* Approach ‘
' welcome to protégé

* Architecture
. Protégé is a free, open source ontology editor and
* Demonstration knowledge-base framework.

* Future Work The Protégé platform supports two main ways of modeling
ontologies via the Protégé-Frames and Protége-OWL
editors. Protégé ontologies can be exported into a variety of ]
formats including RDF(S), OWL, and XML Schema. {(more) o :
® & & 0
®

Protége is based on Java, is extensible, and provides a  — L
plug-and-play environment that makes it a flexible base [ ® o
for rapid prototyping and application development. (imore) - Gl e B

Protégé is supported by a strong community of
developers and academic, government and corporate
users, who are using Protégeé for knowledge solutions
in areas as diverse as biomedicine, intelligence
gathering, and corporate modeling.

community
Registered Users 100,848
protege-users list members 17,230 1 = —
protege-discussion list members 3,610 =

goto protégé—ow;!‘
=
@ 4

protege-owl list members 1,052

l@| Done
July 2008 ICAN Workshop — Copenhagen
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T O IIEDHDHS TO al Ooc:atl vuiinitoioayv

* Outline
 Aims of Prototype )
» Terminology E}. Them.e .
 lea E]. Biological
A A [+ -4 Fauna
* Approac :
PP [+ &:2 Flora
* Architecture . Habitat
* Demonstration =) € Human
* Future Work [+ 4 Boundaries

. Economy
. Infrastructure
. Management
. Safety

- @ Society

=1 &4 Physical

. Atmosphere
. Elevation
. Geophysical
. Hydrography
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* Qutline

 Aims of Prototype

« Towards a prototype:

« Terminology 1. Each atlas must organize a local ontology
- Idea «  Create master list of keyword vocabulary from existing
« Approach metadata
DRSS «  Sort keywords into 5 lists corresponding to ISO keyword
 Demonstration typeS
" Future Work »  Discipline
» Place
»  Stratum
»  Temporal
» Theme

For each keyword type, organize the list into Classes and
Sub-Classes

 Map the terms in this local ontology to relevant terms
in the agreed global ontology

July 2008 ICAN Workshop — Copenhagen 26
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8- . Theme
. Biological
- e F;auna @4 SuperTerm:Administrative_Boundaries
. @F OI';‘? El 25 SuperTerm:agents_of _Coastal_Change
- G Habitat . o -4 SuperTerm:Human_Activity
. Human L o
i [ 00 SuperTerm:Natural_Process
@ Boundaries / -4 SuperTerm: Sediment_Budget
. Ec:momy .44 SuperTerm:Effects_of_Coastal_Change
. AT SsEUCtirs [ & SuperTerm:Habitat_alteration
& Mafnagemenl: [ & SuperTerm:Shoreline_Accretion_Shoaling_and_Emergence
i Safety - 0 SuperTerm:Shoreline_Erosion_Flooding_and_Submergence
-2} Society
0 SuperTerm:Human_Responses_to_Coastal_Change
[-:-] ) Physical

% SuperTerm:Emergency_Response_and_Disaster_Recovery
[ & SuperTerm:Legislation_and_Policy
- 0 SuperTerm:Mitigation_Strategies_and_Preparedness

-. Atmosphere

. Elevation
[+ 28 Geophysical

. Hydroagraphy

ICAN Workshop — Copenhagen 27
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 Aims of Prototype

11

* Terminology Cona
Ata OSUC

¢ |[dea

j Mapping Example:
ICAN:Coastline
is similar to
OCA:Shoreline

* Approach

« Architecture ICAN Ontolog

* Demonstration
e Future Work

Results from Marine Irish Coastal Atias (MIDA)

i)
Aseract

Mappings

ayworts Acceon Comewmeens (catnient { cann It mead

@

MIDA Ontolog OCA Ontology X Ontology

g
E

WFS
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http://ican.ucc.ie
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* Qutline

amsareoe ® INClude WMS for data visualisation

* Terminology

 |nclude WFS & WCS for actual data

* Approach

* Architecture d e I ive ry

* Demonstration

raevek o Share resources (thematic
information about layer)

July 2008 ICAN Workshop — Copenhagen 30
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* Future Work

« Recommendations

July 2008

Recommendations

« Use standards:

— 0OGC recommendations
CSW, WES, WCS, WMS

— |SO metadata standards
ISO-19115 & ISO-19139

* Use existing open source
— GeoNetwork, GeoServer, etc.

* Use ontologies to define your

controlled vocabularies (keywords,

topics, units of measure, etc.)

ICAN Workshop — Copenhagen
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Recommendations

amarooe * REUSE existing ontologies if possible

* Terminology

* Ontologies support multilingual

* Approach

* Architecture VOcabu Iaries

* Demonstration

reever e Structure and harmonise your
resources and thematic information

 Use a Data Base Management
System (DBMS) for storing and
querying your resources (thematic
information, multimedia, etc.)

July 2008 ICAN Workshop — Copenhagen 32
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