7 www.esdi-humboldt.eu

1 :HUMBOLDT 1

HUMBOLDT Scenarios Demonstrators

HUMBOLDT Open Day - Lisbon, 28th September 2010

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



1 :HUMBOLDT 2

7 www.esdi-humboldt.eu

Introduction and overview

Daniel Kristof, Application Manager (FOMI, Budapest, Hungary)
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= User-driven Approach: Scenarios

[=] List of Scenarios

Border Security ERiskA

Urban Planning Forest

Ocean Galileo

Protected Areas Transboundary Catchment
Urban Atlas

[=] Applies to each scenario :

- Implementation of an end user application using harmonised
data in a specific GMES domain

- Evaluation against user requirements

- Demonstrator for the framework

- National, regional and local (end-) users are involved in the

development
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;. Diverse background — Common approach

(=] Every Scenario is working on a ,Demonstrator”: a complete domain-
specific solution with HUMBOLDT components integrated in the
business processes

(<] Scenarios are included in the HUMBOLDT Training Platform as a
separate training level: use cases and data harmonisation processes
are described in detall
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. Harmonisation issues tackled
within the Demonstrators

Border Security
Urban Planning

Forest

ERiskA

Protected Areas

Transbh. Catchmt

Ocean

Galileo

Urban Atlas

Data (exchange) formats

Spatial reference systems, reference grids

Conceptual schemas (data models)

Classification schemes/systems

Terminology / vocabulary

Metadata profiles

Scale / resolution, aggregation

Portrayal (legend, classification, style)

Processing functions: their parameters and formulas

Multi-linguality

Consistency between features in different datasets on the same real-world entity

Consistency between features in different datasets on different real-world entities
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|  Transport  Hydrography ~ Geographical ~ Administrative ~ Cadastral ~ Protected
Networks Names Units Parcels Sites

- Border Security  yes - yes - yes - yes | | |

~ ERisKA yes ~yes ~yes | | | |

- Forest - yes - yes | - yes - possibly |

~ Ocean | - possibly yes yes | yes |

~ Urban Planning/  yes | yes yes yes  yes |
Urban Atlas

- Protected Areas |  yes | | yes |

- Galileo | | yes yes | | |

- Transboundary  yes  yes yes yes |  yes |
Catchment
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= Scenarios

Ocean

Urban Atlas lllustrating interesting User communities
Forest

ERiskA

Protected Areas Showing HUMBOLDT tools
Transboundary Catchment

Galileo/Atmosphere

Urban Planning } comparing HUMBOLDT tools to other solutions
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The HUMBOLDT European Risk Atlas

(ERISKA) Scenario
Ulrich Schaffler, Astrid Fichtinger
Technische Universitat Mlinchen (TUM)
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Presentation Outline
1. The ERISkA Scenario — Introduction
2. Creating the ERiIskA common data model

3. Mapping between source data models and
ERiskA common data model

4. The ERIsSkA Scenario Application
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1. The ERIiIskA Scenario - Introduction
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Overview

(1 Objective:

Facilitating cross-border cooperation between the agencies responsible for
disaster management in the Lake Constance Region (Austria, Germany
and Switzerland) by developing a cross-border flood risk management
application

[=] Particularities:

- harmonising data of three countries

- integrating in-situ sensor
measurements

- time-critical system
[=] Partners:

- TUM — Technische Universitat Minchen

- INGR-DE - Intergraph SG&I Deutschland GmbH e

—— Watercourse
~— 1st order road

e \_.' s g
¢ % Fgiics

- ETHZ - Swiss Federal Institute of Technology e 7 el
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Use case: Information Exchange

[] Exchange of information on potentially flooded areas and resulting
iInundation of infrastructure (roads, railway) between agencies or the public
across borders in the Lake Constance Region.

[21 Request for spatial information if roads or railways in user’s area of interest
are inundated.

[=1 Selection of the gauge relevant for the area of interest and request of the

current water level at this gauge.
-> corresponding precalculated flooded area extend feature is chosen and

overlaid.
[=1 Delivery of the information as a map.

-> Precondition: Harmonised data sets

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Test area: Lake Constance

DHDN/GK Zone 3
1:25:000

| DHDN/GK Zone 4
= 1:25:000

Neuhausen

Baden-Wuerttemberg
Bavana

) Vorariberg
__M'\_./—'—\’ e R Switzerland
] )
7 Ay
C 1, 3 MGI (Ferro) Austria GK

‘ Schweiz West Zone
1:50:000

Data sources”

CH 1903 LV03 -~
1:25:000 " E % 3
: © Payerische Vermessungsverwaliung
© Landesam! far Geoinformalion und
Landertwickiung Baden-Witlemberg
> e, © Land Vorariberg
© swisslopa
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Source data

<] Road (intersection with flood areas)

[<] Railway (intersection with flood areas)

[<] Watercourse and Standing Water (choosing relevant gauges)
[<] Gauge (warning levels at gauge)

[<] Flood Area (intersection with roads and railways)

[=] Water Level Measurement (selecting the appropriate flood area extent feature)

Additional information in the ERiskA application e.g.:
[1 Discharge Measurement

[<] Warning Level

[<] Warning Level Classification

[1 Elevation

[<] Aerial Image

[<] Topographic Map

X3

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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ERiskA System-
Architecture

HUMBOLDT Framework

Client side

implements business logic for
dynamic floodplain selection

Harmonised
Geo-data

Static geo-data

Geo-data

Dynamlc geo- data

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org
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2. Creating the ERiskA common data model
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Described in: The ERISKA Training Material

ERiskA Training Component 2 , Application cases index page

%) Component 2: Scenario interaction with the HUMBOLDT Framework - PA - Humboldt E-Learning Portal - Mozilla Firefox = Iﬁ' |_

M.

File Modifica Yisualizza Cronologia  Delicious  Seqgnalibri Strumenti Aiuto

Google )r:) L.nl E

6@7 c x TET E E @ IGJ|http:,l',l'www.inspire—x.eu,l'humboIdt,l'main,l'newscorm,l'lp_controller.php?acti0n="fj‘ - '::l'

]
J m Component 2: Scenario interaction wl eSS | I
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Course Home

APPLICATION CASES HOME

Build | Organize | Display

_ ::: EUROPEAN RISK ATLAS (ERISKA)

Exarnples of using the HUMBOLDT Framewark with ERIskA data

Application Cases

= Application Case 1: Creating the ERiskA common data model

CET [E] COMmman data model was created Using ata spen:iﬂu:atinns

n Application Case 2: Using the HUMBOLDT Alignment Editor (HALE) to define mappings between source data models and ERiskA common data model

Follow the definition of mapping rules between ERiskA datas' source data models (fopographic data of Austria and Germany) to the ERiskA common data model
using HALE. The HALE functionality is illustrated using examples of mapping functions on features and attributes.

n Application Case 3: Creating an executing a data harmonisation workflow using the HUMBOLDT Framework

Learn how the Waorkflow Design and Construction Serice (WCDS) can be used to create data harmonisation workflows and how they are executed using the
Coordinate Transfarmation Service (CTS) and the Conceptual Schema Translation Service (CST).

» Application Case 4: The ERiskA application: cross-border flood information

See how the harmonised data is used in the ERiskA application which facilitates the cross-border exchange of infarmation on potentially flooded areas and inundation
of infrastructure like roads and raitbways in the Lake Constance Region.

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org
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Creating the ERiskA Common Data Model

The data harmonisation process

design of common data model for each scenario

analysis of data sources

identification of data harmonisation requirements

sources (countries,

target data
specification  target

-

&)

)

(<))

i’ source source source
.% data data data
e source data source data source data
_8 specification specification specification

state-of-the-art requirements from
analysis scenarios

development of HUMBOLDT Framework:
tools and services covering data
harmonisation process

usage and evaluation in scenarios

Jiomsweld 1dT0dNNH
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Step 1: Download INSPIRE Consolidated
UML Model containing application schemas
for INSPIRE Annex | spatial data themes

> INSPIRE >

Data Specifications

ng ‘ Roadmap ” Library ” Mews ” Themes |

T T

INSPIRE Conferences

IMSPIRE Roadmap
IMSPIRE GeoPortal

Implementing Fules
Metadata

| Data Specfications

Metwork Services

Data and Service Sharing

Monitoring and Reporting

Stakeholder Participation

Register yvour interest

Mewis
Evants

Subscribe to news

INSPIRE

GeoPortal

Call for Expression of Interest for participation in development of INSPIRE Data Specifications for
Annex IT and III
The Call is addressed to the INSPIRE Spatial Data Interest Communities (S0I1Cs) and Legally Mandated Organisations (LMOs), The

Commission is seeking voluntary contributions of SDICs and LMOs, asking them to propose experts (domain experts, Facilitators, Editors)
for the Thernatic Working Groups (TWwSs) and reference materials to be taken into consideration for the data specifications.

e recormmend that you carefully read the following docurnents befare responding to this call.
™ all for Expression of Interest for participation in developrment of INSPIRE Data Specifications for Annex I and I1I

™ Terms of Reference for developing Implementing Rules |aying down techmical arrangements for interoperability and harmonisation
spatial data sets of Annex II and III theres

Annex I Data Specifications
Draft Commission Legislation

™ Draft COMMISSION REGULATION implementing Directive 2007/2/EC of the European Parliarment and of the Council as regards
interoperability of spatial data sets and services 14,12.2009

The INSPIRE Thematic Working Groups, the Data Specification Drafting Tearn, and the JRC INSPIRE Tearn have finalised the third version
of Data Specifications published as Guidelines for the spatial data themes referred to in Annex I of the INSPIRE Directive, They will
supplement the Implementing Rule for interoperability of spatial data sets and services and allow for preparation for immplerentation.
Together with the relevant materials (GML application schemas, UML models and reqistries), they will suppaort the implementation and
provide a better understanding of the requirements of the Implementing Rule,

The guidelines and the related supporting materials are now publicly available.

Guidelines

INSFIRE Data Specifications on Addresses - Suidelines v 3.0,1 03,

INSFIRE Data Specification on Protected Sites - Guidelines v 3.1.0 05,2010
INSPIRE Data Specification on Administrative Units - Guidelines +3.0,1 03,05.2010
INSPIRE Data Specification on Cadastral Parcels - Guidelines « 3.0.1 03.05.2010
INSPIRE Specification on Geographical Grid Systerns - Guidelines v 3.0,1 03.05.2010
INSPIRE Diata Specification on Hydrography - Guidelines v 3.0,1 03.05.2010

INSPIRE Data Specification on Transport Metworks - Guidelines v 3,1 03.05.2010
INSPIRE Specification on Coordinate Reference Systems - Guidelines w 3,1 03.05.2010
INSFIRE Data Specification on Geographical Mames - Guidelines v 3.0.1 03.05,2010

2010

05,
03,

EEEEEEERE,

Other Documents

INSPIRE Generic Conceptual Model (D 2,5, VWersion 3,3 18.06.2010
INSPIRE Consolidated UML Model (aprl 20103 10.05.2010
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Step 2. Follow the rules for extending INSPIRE appl ication schemas
(according to INSPIRE Generic Conceptual Model, Annex F)

The extension may not change anything in the INSPIRE Data Specification,

but it may
eadd new application schemas
sadd new (feature / data) types and constraints

eextend certain INSPIRE code lists

It should comply with requirements in the
*Generic Conceptual Model and

*Guidelines for the encoding of spatial data

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org
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Step 3: Import (XMl file) or load
(Enterprise Architect Project file)
UML model in UML editor

Project Browser w I

BlEamvmE w 3-8 +3 @

1= @ INSPIRE Consolidated LML Madel
= | H] Foundation Schemas
& ] 150 TC211
= [E iaeneric Conceptual Model
------ %E IMSPIRE izeneric Conceptual Model - Cwverview
|j Base Models
|j «applicationschemas Base Types
- ] Generic Spatial Object Types
Thermes
-] Addresses
-1 Administrative Units
- |j annex: I1
- |j annex III
-] Cadastral Parcels
- ] Coordinate Reference Systems
- [_] meographical Grid Systems
-] =eographical Mames
|j Hydrographey
-] Protected Sites
-] Transport Metwarks

m

Step 4: Create additional package with
new application schema(s) needed
e.g. ERiskA_HY

I%'@E W E-E- 1+ 3 @
INSPIRE Consolidated ML Model
- | 2] ERiska
|j «applicationSchemas ERiska_HY
i licationSchemss ERiska TN
= | 2] Foundation Schemas

# - ] IS0 Tzl

= 2] Genetic Conceptual Model

fo %E IMNSPIRE Generic Conceptual Model - Overview
# - [_] Base Models

|j «applicationSchema: Base Types

- Ij Generic Spatial Object Types

= [j Themes

Ij Addresses

Ij Adrinistrative Linits

Ij Annex I1

Ij Annex 111

Ij Cadastral Parcels

- Ij Coordinate Reference Systems

o |j aengraphical Grid Jyskems

Ij Geagraphical Mames

Ij Hydrographey

Ij Protected Sites

Ij Transpart Metbwaorks

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Step 5. Make new
application schema
package dependent on
those INSPIRE application
schema(s) it extends

pkg ERiskA_HY: package i mports /J

wapplicationSchemaxw
ERi=zka_HY

+ FloodArea
+ izauge

+ MdethodOfCalculation Type
+ Standinguiater

+ WMiatercourse

wapplicationSchemaxw
Hydra - Physical Waters

wapplicationSchemas
M=tural Risk Zones

+ Embankment
+ InundatedLand
+ Inundationfalue

fow Watura! Aisl Sores)

; + Crossing

; + Crossing Type'falue
+ DramOniieir

=H + [DrainageBasin

= + Fall=

= + FluvialPaoimrt

= + Fard

+ HydralogicalPersistence'falue
+ HydraOrderCode

+ Ky mPoint Ofivtere st
+ LandWaterBoundany
+ Lock

+ znidade Oiyect

+ OriginWalue

+ Rapids

+ RiverBazin

+ ShorelineConstruction
+ Sluice

+ Standinguiater

+ Surzoe Waler

+ WMfatercourse

+ WMraterLevelV alue

+ WidthRange

o HiedmogEah rl

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org
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Step 6 tO add attrlbuteS tO an class EHiskA_H'T':featurety'pEE/J
INSPIRE feature type (e.g.

wfeature Types .
IndundatedLand), create new feature Hydro - base:HydroObject relatedHydroDbjec

type as subtype of INSPIRE type e =
+ geographicalMame: GeographicalMame [0..7]

and define attributes + hydrold: Hydroldentifier [0.7]

1

wfeaturaTypew
M=tural Risk Zones:Iinundatedland

+ geometrn: Ghi_Surface
+ inspireld: ldentifier

wwaidable, lifeCyclelnfow
+ beginLifespan'ersion: DateTime
+ endLifespan®ersion: DateTime [0..1]

awoidablew
+ inundationReturnPeriod: Humber
+ inundationType: Inundationfalue

1

wfeature Typew
FloodAres

+ methodOfCalculation: MethodOfCalculationType
+ walidFrom\WaterLewvel: Length
+ walidToWraterLewvel: Length

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Step 7. Create new
feature type as subtype
of abstract INSPIRE
HydroObiject

feature type

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-hxl'nboldt.org




3. Mapping between source data models and ERiskA common d
model
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Mapping between source data model for Hydrography in Vorarlberg (right) and
ERiskA Common data model for Hydrography (left)

Attributes of feature type “Watercourse”

flusS0t ERiskA_HY

.text = NAME; .script = “Latn”; .language = “ger;” .nameStatus = “Official” geographicalName (comp. attr.)
.classificationScheme = ,National; .localld = FGW-ID; .namespace = ,AT* hydrold (comp. attribute)
Shape (Polyline, conversion to GM_Curve necessary) geometry

- inspireld (comp. Attribute)

.equivalentScale = 50000 levelOfDetall

. beginLifespanVersion (voidable)

- endLifespanVersion (voidable)

Legend
green = Attribute could be fully mapped

yellow = Attribute could partly mapped

orange = Optional attribute could not be mapped
= Mandatory attribute could not be mapped

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org
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Attributes of feature type “Watercourse”

flusS0t ERiskA HY
LEVEL localType
LEVEL origin
LEVEL persistence

assumption: ,false

tidal

condition (only manMade) (voidable)

LEVEL delineationKnown
LAENGE_ARCS length
LEVEL level

.order = ORDSTRAHLER; .orderScheme = ,Strahler*;
scope = ,national“?

streamOrder (comp. attribute)

LEVEL

width

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org



Detail: indirect mapping (deriving values of

target attributes from values of different

source attribute)

Source Schema (VA)

Class ,Gewaesser”

Att. ,LEVEL", values (selected)

Definition Valu
Fluss, Bach ( > 20 m) (river, rivulet) §
Wasserleitung (oberirdisch) (pipe on /above 5
ground)

Wasserleitung (unterirdisch) (pipe below g.) 6
Gewasser unterirdisch (watercourse below g.) |7
See, Teich (Lange > 10 km) (lake, pond) 11

Target data model

Class ,Watercourse*

Att. ,origin®, values

manMade

natural

unknown

Target data model

Class ,Watercourse*

Att. level”, values

onGroundSurface

suspendedOrElevated

\

underground

unknown

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



Using the HUMBOLDT Alignment Editor (HALE) to defin
between source data models and ERiskA common data mo
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Thank you for your attention!

Questions?

Contact:
Ulrich Schaffler
schaeffler@tum.de

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



4. The ERIiskA Scenario Application
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The HUMBOLDT Protected Areas Scenario

Roderic Molina (GISIG)

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Presentation Outline

1. The Protected Areas scenario: Introduction
2. The scenario data and common data model
3. The use of the HUMBOLDT tools and Components

4. The scenario Training Material

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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1. The Protected Areas Scenario: Introduction

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org
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Global perspective:

Integrated management of Nature resources by national and regional
bodies, also at a trans-border level.

Transform geoinformation, managed by park authorities, combining
multiple information sources

Exploit this newly combined information for the purposes of planning,
management and tourism promaotion.

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



Relation to INSPIRE:

The Protected Areas scenario participated in the INSPIRE testing

Exploits the Annex | Protected Sites data theme for INSPIRE-compliant
data provision

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Particularities:

Use of data from 3 different countries and from different levels of
administration.

Creation of our own Protected Areas reference datamodel

Based on schema mapping and transformation of the structure and
geometry of datasets of Protected Areas.

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Studied Use Cases

Management of a Protected Areas

Users of geographic information are planners and officers
The objective is to embed geographic information in a seamless flow that gathers

information from all available sources and exploits it for planning and
management.

Tourism valorisation in a Protected Area

This use case refers to the promotion of the area and implies access to
geographic information especially by citizens and commercial operators

The objective is to embed geographic information in a seamless flow that gathers
information from all available sources and exploits it for promaotion.

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Harmonisation issues

The scenario counts on a good and representative catalogue of datasets
to enable understanding of harmonisation issues

The Main Harmonisation issues investigated and documented:
Schema mapping and schema transformation

Transformation of the structure and geometry of datasets

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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Harmonisation issues

Interoperability and data harmonisation requirements identified for the different
Protected Areas use cases:

Data formats: Need for the creation-modification of standardized Web Services

Spatial reference systems: There’s a need for a common reference system.

Metadata Profile: Different metadata profile had been identified

Conceptual schemas (data models): Need for the creation of a Common
Protected Areas Target data model for heterogeneous data from different
data providers as much as possible compliant with the Protected Sites
INSPIRE data model

Classification schemes: Datasets have been created on different classification
schemes

Scale / resolution: to be able to deal with de different planning and management
levels

Spatial consistency of data: The geometry must be consistent between different
datasets.

Multiple representation of the ‘same’ spatial objects

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



2. The scenario data and common data model
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The scenario uses Protected Areas data from 3 different countries and from

different levels of administration

The International Douro Natural Park in Portugal

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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The scenario uses Protected Areas data from 3 different countries and from

different levels of administration

The Ligurian protected Areas in Italy

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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The scenario uses Protected Areas data from 3 different countries and from

different levels of administration

The Castile and Leon Protected Areas in Spain

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



Data table for Spain, Italy and Portugal selected datasets used in the tests with
the HUMBOLDT Tools

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org

45



WES Server for Scenario datasets
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The scenario conceptual data model is based on the available data, and the
INSPIRE Protected Sites schema has been used as a reference. We have tried to

make the model, features, and attributes as similar as possible with the INSPIRE

model.
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1. The Protected Areas Scenario use of the HUMBOLDT Too
Components
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HUMBOLDT Framework components used and tested within the

Protected Areas Scenario:

HUMBOLDT Alignment Editor (HALE):

to describe the matching between source and target schemas
Conceptual Schema Translation Service (CST):

to perform the schema transformation (based on the file created using HALE)
HUMBOLDT processing components:

Coordinate Transformation Service: to transform coordinates between various

geographic reference systems.

Edge Matching Service (EMS): for cleaning and aligning geometries.

All the operations have been done using opensource tools: From the pre-processing of the

data sets to the visualisation of final results.
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A closer look to the HUMBOLDT tools in the P.A. Scenario

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org

50



51

Application Cases

The Protected Areas tests with the HUMBOLDT tools are documented as
Application Cases with real Protected Areas data to solve the harmonisation needs

specified in the scenario use cases.

Application Cases developed:

Transformation of the structure and geometry :
1. Harmonizing Protected Areas data using the HUMBOLDT Coordinate
Transformation Service (CTS) and Edge Matching Service (EMS).

Schema mapping:

2. Harmonizing Protected Areas data using the HUMBOLDT Alignment
Editor (HALE)
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1. Harmonizing Protected Areas data sets using the HUMBOLDT Coordinate

Transformation Service and Edge Matching Service

Objective:
solve geometric harmonisation issues for the integrated
management of cross border Protected Areas

Description of input datasets:
Implemented in the Douro/Duero river between Portugal and
Spain. This area has a protected status in both sides of the border

Harmonisation Requirements to cover:
Coordinates transformation, Data Cleaning and Spatial
Consistency

INSPIRE requirements to cover:

Common CRS and Management of connections at international
boundaries

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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1. Harmonizing Protected Areas data sets using the HUMBOLDT Coordinate

Transformation Service and Edge Matching Service
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1. Harmonizing Protected Areas data sets using the HUMBOLDT Coordinate

Transformation Service and Edge Matching Service

Documentation created for this Application
Case:

Tools used: Environment, prerequisites, installation

Video: Screencast of the key steps of the process

Tutorial: Step by step Harmonisation process

Visualisation of results: harmonised and non

harmonised datasets
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

Focus on:

INSPIRE data provision: creation of a new data structure for protected areas datasets

based on the INSPIRE schema for Protected Sites.

Schema harmonisation using as target the data model created in the scenario.

Tests developed:

Alignment between an Italian Protected Areas dataset and the INSPIRE schema.

Alignment between a Spanish Protected Areas dataset and the HUMBOLDT schema
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

schema matching work Schema alignment in HALE
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

The schema matching work:

Matching table Portugal Protected Area/lnspire Protected Site Full schema

© 2010 HUMBOLDT Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

The schema matching work:
Matching table Italy Protected Area/lnspire Protected Site Full schema

2000 HowB®IM T oossititinm Fruahvicisisaae e 5 64223 D pansteddhtinivivwasesdicnmipabdidrorg
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

The schema matching work:
Matching table Spain Protected Area/HUMBOLDT Protected Areas schema
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

Schema alignment in HALE

Schema browsing and
loading

Source schemas:
WES, shapefiles, GML

Source data: GML, WFES

Target: Inspire Schema,
HUMBOLDT PA schema
(XSD format)
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

Schema alignment in HALE

Mapping schema elements

— Functions:

Feature Retyping
Attribute renaming
Adding attribute values
Classification mapping
Date extraction
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

Schema alignment in HALE

Mapping schema elements

> Inspire Functions:

INSPIRE Geographic Name
Function

INSPIRE ldentifier Function
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

Schema alignment in HALE

Mapping operations in the Mapping Data views: Original schema /
window Transformed schema
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

Schema alignment in HALE

Saving the mapping and
alignment project:

The original dataset is ready
to be transformed to the new
structure through the
HUMBOLDT Conceptual
Schema Transformer
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2. Harmonizing Protected Areas data using the HUMBOLDT Alignment Editor

Documentation created for this Application
Case:

Tools used: Environment, prerequisites, installation

Tutorial: Step by step Harmonisation process covering
different aspects and functions in terms of data import

and attribute transformation options.

Try it at home: Possibility to download Protected Areas

data/schemas to perform the training exercises

© 2010 Humboldt Consortium Fraunhoferstrale 5 64283 Darmstadt http://www.esdi-humboldt.org
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4. The protected Areas Scenario Demonstrator as Training
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The Protected Areas Demonstrator as Training Material

The Scenario demonstration wants to be a valuable example for the final user
The experiences gained in using the HUMBOLDT Framework tools and services in
the Protected Areas HUMBOLDT Scenario are documented in the form of training

material accessible from the training platform at:

http://www.gisig.it/humboldt/training/
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The Protected Areas Demonstrator as Training Material

Component 1: Scenario General Overview
User relevance: give to the audience a general frame about the application case

Component 2: Scenario interaction with the HUMBOLDT F ~ ramework

Application case: Harmonizing Protected Areas data sets using the HUMBOLDT
Coordinate Transformation Service and Edge Matching Service

Relevance: Integrated Management of PA. Integration/interoperability of PA
cross-border data sets

Application case: Harmonizing Protected Areas datasets using the HALE

Relevance: INSPIRE-conformant PA data provision. Schema translation and
transformation to the target schemas,
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The Transboundary Catchments scenario

Marketa Hanzlova (GISIG)
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Presentation Outline

1. The Transboundary Catchments scenario: Introductio
2. Implementation

3. The scenario Training Material
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1. The Transboundary Catchments Scenario: Introductio
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Global perspective

Data harmonisation needs in the creation of a succeseful hydrological model for
a transboundary catchments area

Transboundary aspect

Cross-bordering catchments are managed by different states in different and
often conflicting ways

Scenario Objectives

To demonstrate harmonisation steps of the required datasets using the
HUMBOLDT Framework

To share harmonisation experience with the users operating in the water domain,
for water monitoring in border regions and for adaptive and integrated water
management in shared river basins

Targeted Users

Regional and Local authorities
Water management bodies
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Scenario concept (aim)

Harmonisation actions supporting the development of a transboundary rainfall-
runoff (RR) model for The Roia/Roya River Basin as an example for the purpose
of runoff prediction (estimation of peak discharge etc.)

 mandatory datasets and their attributes
» the concept of the harmonisation
 target data model compliant with INSPIRE

» to show on examples the harmonisation steps using the HUMBOLDT
Harmonisation Tools (training materials)
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2. The Transboundary Catchments Scenario: Implementa
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Implementation

“Catchment Modelling: Harmonisation of Datasets Required for Rainfall-Runoff
Modelling”,

1. the catchment context

2. data requirement and dataset characteristics
3. harmonisation needs

4. harmonisation concept

5. target data model

6. implementation process examples

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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1. Catchment context

The catchment covers French — Italian border area
(675 km?)

The Roya/Roia River springs in Col de Tende and
discharges into the Mediterranean Sea in
Ventimiglia (average flow 15 m3.s%)

Flash flood warnings in Breil sur Roya

Altitude variation > diverse land cover > climate




[

2. Datasets requirements and data charachteristics

French Datasets >> BD
CARTHAGE® database
provided by French National
Institute of Geography, IGN
(Institut Géographique National),

Liguria

Rainfall-Runoff Modelling

> ltalian Datasets >> Regione

Datasets are published on GISIG
GeoServer

Characteristics:

name, provider, CRS, existing
metadata, attribute data type
and explanation
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3 . Harmonisation needs

Source data model into the target data model
a.The target model is one of the national models (FR, IT)
b.The target model is INSPIRE based

Harmonisation issues:
attribute schemas, primary keys, domain values , languages, coordinate
reference systems, horizontal conflation (alignment)

National datasets differences: National datasets vs. INSPIRE:
a.Schema a.Schema

b.Nomenclature system b.Nomenclature system
c.Border line zone issue c.CRS (national x ETRS-89)
d.CRS

Y

Dataset schema (model/profile) transformation
Classification Mapping

Layers alignment

Coordinate reference systems transformation

oo oW
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4. Harmonisation Concept
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5. Target data model

Inspired by INSPIRE (Annex I, I1):

31

Hydrography data theme

to exchange hydrological information
(applied for dataset related to water network,
e.g. watercourse, water bodies, etc.)

Elevation data theme

Geographical Grid Systems

for Digital Terrain Model (altitude information
necessary for watershed schematisation)

Land cover data theme

for land cover information influencing
runoff

© 2010 Humboldt Consortium
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6. Implementation Examples

Example 1 - USING THE HUMBOLDT ALIGNMENT EDITOR (HAL E)
Example 2 - USING THE HUMBOLDT WORKFLOW DESIGN AND
CONSTRUCTION SERVICE (WDCYS)

—)
—
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6. Implementation Examples

. Example 1 - USING THE HUMBOLDT ALIGNMENT EDITOR (HAL E)
. Example 2 - USING THE HUMBOLDT WORKFLOW DESIGN AND
CONSTRUCTION SERVICE (WDCYS)

Based on the harmonisation needs of the required (and obtained) datasets, the
following tasks had to be performed:

Conceptual schema transformation of the datasets

« The HUMBOLDT Alignment Editor (HALE) for attribute mapping and

» Conceptual Schema Transformer (CST) for data model transformation
(original data model into target data model)

Coordinate systems transformation into a unified one

e Coordinate Transformation Service (CTS)

Layers alignment

 Edge Matching Service — Coverage Aligner (EMS-CAP)
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7. Impleme
Example 1 - USINC

1.1 River Network da
Rename of attributes

1.2 Standing Water:
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7. Implementation Examples

Example 2 - USING THE HUMBOLDT WORKFLOW DESIGN AND C ONSTRUCTION
SERVICE (WDCS), only illustral
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3. The Scenario training material
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Scenario outcomes

Training Component 1: Scenario General Overview

User relevance: give to the audience a general frame about the application case
Training Component 2: Scenario interaction with the HUMBOLDT

Framework

Application case: Catchment Modelling: Harmonisation of Datasets

Required for Rainfall-Runoff Modelling

Example 1 - USING THE HUMBOLDT ALIGNMENT EDITOR (HALE)
« Example 1.1 Specifications for Remodelling French dataset (HYLCOV
layer) into Italian dataset schema (ELEMENTI_IDRICI layer)
» Example 1.2 Specifications for Remodelling Italian standing waters
dataset (SPECCHI_ACQUA layer) into target schema (INSPIRE based
target data model)
Example 2 - USING THE HUMBOLDT WORKFLOW DESIGN AND
CONSTRUCTION SERVICE (WDCYS)
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HUMBOLDT — Ocean scenario demonstrator

“Oil/Contaminants spill crisis impact and management
- A practical example of harmonisation possibilities”

P. Thijsse, E. Moussat, V. Lakes, G. Galibert, M. Charlesworth, S. Baudel, et al.
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Content

Short overview of Marine/Ocean domain
Background of the Ocean Scenario
Implementation of the Humboldt Framework
Geomodel editor
Humboldt Alignment Editor

Demonstrators: Demonstrated from each region
HCMR: Visualisation tool of harmonised data
BODC: Use of HALE to produce harmonised datasets of pollution reports and sensitive areas
IFREMER/CLS: Visualisation of harmonised pollution report and sensitive areas, including
product catalogue

MARIS: Browsing a catalogue of datasets and products of all of the above, and combined

viewing and requesting details via an online user interface
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1. Short overview of Marine/Ocean domain
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;. Ocean scenario partners

BODC (United Kingdom)
British Oceanographic Data Center, NODC in SeaDataNet, specialised in DQC and Vocabularies

IFREMER (France)
Coordinator SeaDataNet, MerSea and participant in MyOcean. NODC in SeaDataNet.

CLS (France)
Coordinator MyOcean Information System. Expertise Remote Sensing and modeling in Ocean domain

HCMR (Greece)

Hellenic Center of Marine Research. NODC in SeaDataNet. HCMR is a partner in MyOcean as well,
responsible for data collection in the Mediterranean sea, from all the partners and data homogenization
and dissemination afterwards.

MARIS (The Netherlands)

Technical coordinator SeaDataNet, expertise data management / Geographical Internet applications for

data access
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;. Background of the Ocean partners

All partners members in SeaDataNet (closely related to GMES and INSPIRE)

Most partners involved in MyOcean

Partners manage large quantities of ocean data in 4 important regions in

Europe

SeaDataNet and MyOcean work on harmonisation issues in the Ocean

domain.

Partners regionally working on data products like oil spills applications.
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2. Background of the Ocean Scenario
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;. Ocean Scenario — 3 regions

(imaginary) oil spill in Bay of Biscay, but also other locations (Mediterranean,
North Sea) to analyze different approaches

Work on the boundaries of the ocean domain: What happens when oil spill
reaches the shore?

|dentify which data sets and visualization tools are available

Get feedback from crisis managers to indicate necessary datasets, evaluate

relevance of the search and visualization tools for crisis management.
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® Physical limits (bathymetry, ...) ® Socio-economical activity (fishery, ...)

® Sea floor

® Environmental data ® Restricted and protected areas
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. Ocean Scenario “Technical”

Focus is on integrating and testing the HUMBOLDT framework for assessing
and managing oil/contaminants spill crises.

Prove how the technology-components developed in the HUMBOLDT project
can be implemented, configured and made useful for easy, interoperable and
combined use of different and heterogeneous (spatial) data sources

Focus on gaps: Supporting datasets, that are not-typically oceanographic.
Connection to other domains with standards using Humboldt input.

Need for out-of-domain solutions that are more general accepted.

The demonstrator scenario is based on two components
Data integration solving harmonisation issues using the framework components

Browsing and visualisation of datasets using defined standards
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;. Ocean Scenario “Scientific/Policy”

Type of scientific/policy questions the demonstrator could now
answer:

Are there any areas which are particularly susceptible to oil spills which need
improved legislation/monitoring?

How many oil spills have there been in protected areas in the last 5 years?

Which international waters are susceptible to oil spills?

When real-time model output is added:

Which actions to undertake in case of this oil spill, what is threatened etc.
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3. Implementation of the Humboldt Framework
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Development of Ocean Common Data model

Describing and modeling the relations of
all datasets needed in case of an oil spill.
(pollution reports, oceanographic physical
data, administrative regions, sensitive
areas, etc)

Focus is eventually on protected/sensitive
areas” (Inspire target model is available)
and “pollution reports” => important
datasets in model and available in all
three regions

Other datasets used as support in
applications and not harmonised (only to
Ocean domain formats (ODV/NetCDF)) if

possible)

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org
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:: Humboldt Framework components in Ocean scenario

Humboldt Alignment Editor for use to dataset “Pollution report” (new functions
needed: Mapping vocab to vocab including use of existing mappings,
extended calculation functions)

Humboldt Geomodel Editor

Humboldt adopted standards for services (CSW, WMS, WFS, WCS, WPS,

etc)

Investigated (and could be used when finished):
Workflow service for creating workflow of services
Conceptual Schema Transformer for executing transformation

Mediator Service for executing workflow
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. Architecture Ocean scenario demonstrators
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4. Demonstrators Ocean scenario
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. HCMR demonstrator

The geographical portal will be used for the visualisation part of the Demonstrator
by displaying datasets from the Aegean Sea involved in the use case.
The architecture of this portal is as follows:
At the back end open source PostgreSQL DBMS will stand as the data storage
mechanism.
UMN Map Server will be the mechanism for presentation of the Geospatial
Data via Web Map Service (WMS) and querying and navigating the Geospatial
and Meta Data Information via Web Feature Service (WFS)
WhereGroup MapBender, a geospatial portal site management software for
OGC and OWS architectures, acts as the integration module between the

Geospatial Mechanisms.
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:HUMBOLDT Frame Work tools used

Alignment editor(HALE) is used for mapping 2 Datasets
Pollution Report

Sensitive areas

Model editor used for the creation of the UML schema of the use case

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



Screen Shot
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;. BODC demonstrator

Tested Humboldt Tools:
Geomodel editor for creating target model Pollution report and
Common Data model
HALE to harmonise “Pollution report” and Sensitive Areas”
Supply the harmonised files via WMS/WFS and in CSW. Supporting

catalogue of datasets.
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. Data Sources

Data sources
Pollution Reports (POLREPS) — issued
every time there is an oil or chemical spill.

Previously unavailable in a digital form.

POLREP database built and populated.
Target POLREP schema agreed to allow

data from other partners to be combined.

Protected sites information collated
INSPIRE simple protect sites schema

used for target schema
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. Use of HUMBOLDT Tools

Data sources
XSD files of the POLREPSs and Protected Sites created and used for mapping to target
in HALE

Unharmonised data served as WFS for ocean umbrella scenario while awaiting release

of CST
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HALE schema mapping

&

UK POLREP
Oracle
Database

WES

e

UK Protected
Areas GIS file

Target Source
Schema xsd Schema xsd
Target
Schema xsd Source
(INSPIRE Schema xsd
simple
schema)

Stage 1 complete

HALE schema mapping

<
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MARIS
Umbrella
Scenario
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. IFREMER demonstrator

The Ifremer demonstrator is based on :

The Sextant Geoviewer http://www.ifremer.fr/sextant/srv/ien/main.home. It allows :

to define/to select a group of spatial information visible by specific users (a
catalog built from a selected group can be harvested using CSW)
to save/load a context for a specific application/project (eg Humboldt)
to add layers from external portals into the Geoviewer
to display X, Y, Z, time data (ex. : NetCDF — CF) by selecting depth and time
through a calendar (eg Coriolis Ifremer and Mercator CLS)
to adjust the colormap to display data from a Web Coverage Service (WCS)
to use standard GIS features (eg layer opacity tuning)
The Humboldt context, ie a given list of layers which includes the harmonized ones :

http://www.ifremer.fr/sextant/geoviewer/sextant.php?portal=humboldt&context file u

rI=http://www.ifremer.fr/isi/sextant/wmc/humboldt/context.xml
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. Screen Shot

v
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Oil drift forecast
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Admistrative limits
Roads

Harmonized Marine
Protected Site
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Use of HUMBOLDT Tools

Humboldt Alignment Editor (HALE) is used for mapping 3 Datasets :
Pollution Reports (toward the common data model defined by partners as a
target schema)
Marine Protected Areas (toward the simple protected site model from INSPIRE
as a target schema)

French local Environmental Sensitive Indices (harmonisation of classifications)
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: CLS demonstrator: connecting forecast ocean data to the
common ocean scenario platform

The ocean scenario connects to CLS information system (called Atoll) and
make requests via « machine-machine » requests or via the Atoll GUI (or via the

ocean platform GUI):
CSW (Constellation implementation) for searching, browsing and harvesting with ISO19139
metadata (MyOcean profile).
WMS (ncWMS TDS V4 implementation: z (depth) and t (time) extension of the WMS
standard) for Viewing.
WCS (ncWCS TDS V4 implementation) for downloading.
WPS (Degree version 3 alpha implementation ) for netCDF extraction and chaining (e.qg.
space and time extraction + compression + ftp push).
Ocean Data: 4D (x, vy, z, t) ocean forecast data (Temperature, Salinity, U -zonal velocity
component, V —meridian velocity component-, Sea surface height)
Data from GMES/MyOcean/GlobalMonitoring and Forecasting Center (Service Level
Agreement with MyOcean)
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Screen Shot
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. Final Ocean demonstrator MARIS

One user interface

CSW catalogue of available datasets

At the basis: Use HALE for making mapping file of source to target
schema of datasets from Ocean CDM (including CDI V1 metadata
mapping to 1ISO19139) => Harmonised files presented to portal
CST for execution mapping

Catalogue harvests directly from the different servers

Central user interface enables searching, combining and retrieving

data in virtual oil spill case => Demonstrator of possible use
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;. MARIS demonstrator — Combining harmonised outputs
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Thank you for your attention
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The HUMBOLDT Atmosphere (Galileo) scenario

Moses Gone

Fraunhofer Institute for Computer Graphics Research IGD, Darmstadt, Germany
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Presentation Outline

1. Overview

2. Scenario use cases

3. Scenario requirements
4. Scenario Datasets

5. Demonstration

— Using TeaQuila App for getting information on air g uality
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= Overview

HS AtmosphereScenatio is:
...intended to provide harmonisation for different classes of end users of
atmospheric data products.
...based on air quality data integration and provision through a Location-
based Service (LBS);

offers users with a service to get air quality information in a mobile environment.
offers comprehensive personalized information on air quality depending on their

actual location.
...Intended for the general public and professional users who need

atmospheric and air quality data.
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;. Use Case 1: Atmospheric Data Provision for Mobile Users

describes the provision and utilization of atmospheric data.

illustrate how atmospheric data can be integrated and be harmonized
aims to provide atmospheric data to the general public and professionals
objective is to promote atmospheric data use in the public and show the
potential for leveraging existing LBS services by integrating atmospheric data
into existing LBS application.

provides end-users with atmospheric data services via an LBS Service to access
air quality data for a given location.
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. Main Actors

Application endsers Data integrators

(LBS service providers)

EEA —Air quality data
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HS Galileo Scenario Demonstrator

Demo — Using TeaQuila App for getting information on air quality
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. Demos

Overview and rationale

Actors needs:
Application user needs

Data integrator needs
Demonstrations — How user and data integrator needs are supported using

Humboltd Framework
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;. Enduser requirements -

Provides me with harmonized atmospheric data - pollen, ozone, and
other atmospheric constituents at my location.

| want to choose which type of output | want i.e. text report or map,
or a graph...

...and, since | am asthmatic | can choose only those components

which are relevant to me...like air particles (PM10).

© 2010 Humboldt Consortium FraunhoferstraBe 5 64283 Darmstadt http://www.esdi-humboldt.org



134

= Data Integrator's requirements

| need to extract data

| want to ensure that the dataset are harmonized and ...conforms to
application requirements

| want to be able to define my business/application process in a

consistent and pervasive way
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: Demo: TEAQUILA Mobile Application

Mobile application for accessing air quality information
Using this application users can:
create and update a profile
view map and air quality information requested
Get alerts on air quality in given location
Capture air quality data
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:: Demol: TEAQUILA Mobile Application

DEMO - Mobile application for accessing air quality information
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= Thank you for your attention
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