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Overview

WaterFrame – Framework for Regional Water 
Information Systems

Investments in the WaterFrame/WasserBLIcK
Interface

Reporting  in the Context of European Initiatiatives
like INSPIRE, ORCHESTRA and GMES
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E-Government Portfolio of Fraunhofer IITB

e-Government

Disaster and Security Management

Environmental Information System

Water Information System

Project Management
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WaterFrame Information Systems

Groundwater

Groundwater IS in Baden-
Württemberg (since
1998)

De-central Data Stores
around 60 installations
> 900 users

FIS Gewässer

+ Surface Water, Water
Supply and WFD-Objects
for the Free State of 
Thuringia (since 2001)

Central Data Store
around 200 users

INFO-Was
Qualitative Hydrologie

+ ecological
assessment for the
Free State of 
Bavaria in 
2004/2005

Surface Water

Adaptation of the SW-Module 
to Baden-Württemberg in 
2005/2006

Federal/State
Co-operation on
Environmental IS
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Thematic Services

Thematic
Documents

Decision
Support Data Analysis

Thematic User 
Environment

Generic Services

User-Defined Objects
Thematic Objects

Generic Service 
Environment

Thematic User Environment of WaterFrame IS

Functional Power

Personalisation

Specialisation

Configuration



Structure of WaterFrame/FIS Gewässer
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Thematic
Database

Spatial
Database

Basic Services

Thematic Services

• Thematic Objects

• User-defined Objects
• Geometry Objects

XCNF GISterm

Domains SW GW
Water
Supply

Meta-
Data
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Information Integration in WaterFrame/FIS Gewässer

Monitoring Stations of different Domains

Groundwater + Surface Water + Meteorology

Measurements of different Domains

Groundwater + Surface Water + Meteorology
quantitative and qualitative meausurements

Integrated and personalised view through user-defined objects

Mapping to WFD-relevant Objects



Integrated View upon Groundwater and Surface Water Measurements
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Groundwater
NO3

Surface Water
NO3

Co-relations ?
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Support of WFD-Objects

River Basin District

(Sub) River Basin

Working Area

GW-Body

SW-Body

River Segment Lake Segment SW-MonitoringLoc GW-MonitoringLocWell
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Workflow for the Processing of WFD-Objects

ArcView

.shp
.dbf

Thematic and
Spatial Data

g.server
Thematic and
Spatial Data

andere FIS

import

export

read

Working
Releases

Official
GIS pool on 
state level

+ admin info

+ mappings

maintenance of
geometry only WasserBLIcK

Import/
Export

SchemaMapper
.dbf/.shp

GISterm
FIS Gewässer
Application

writeread

WFD Reporting
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WFD-reporting: Information Flow
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admin. boundary

regional

local

European

GIS

river basin
national

http://www.wasserblick.net/
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WFD-reporting: Requirements and IT Systems (1st phase, by 2004)

admin. boundary

Data Warehouses

Meta-Data Systems

Content

Management

Systeme

E-Government

Acquisition

Selection

Simple analysis

Files

PC databases

Server DB

Validation

Aggregation

Combination

Complex

analysis

Modelling

Simulation

M+S Systems GIS

Thematic IS

GIS
GIS

shapefiles, 
dBase

OGC GML

http://www.wasserblick.net/
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WFD-reporting: Federated WFD Geodata Server (2nd phase)

admin. boundary

Validation

Aggregation

Combination

Complex

analysis

Modelling

Simulation

Acquisition

Selection

Simple analysis

Data Warehouses

Meta-Data Systems

Content

Management

Systeme

M+S Systems GIS

E-Government

Files

PC databases

Server DB

Thematic IS

GIS

Service
Infrastructure

http://www.wasserblick.net/
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WFD Support through an IT Framework Architecture

IT Framework Architecture

Thematic
Domain

• organisational view

• process view

• data view

• functional view

GIS

Common Impl. Strategy

Validation in pilot
river basins

INSPIRE

GMES

IT Domain



Page 15

WasserBLIcK/WISE-Workshop, 16/16 Feb 2005, Brussels
© Dipl.-Inform. Thomas Usländer, Fraunhofer IITB

Towards a European Service Infrastructure

Generic Service Infrastructure

Spatial Data Infrastructure

Thematic
Extension
Risk Mgt

Thematic
Extension
WFD ?

Thematic
Extension
….

State-of-the-art Syntactical Interoperability

Ongoing research Semantic Interoperability
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Relationship to GMES
Risk Management Service with
Interoperability Focus

GMES Services supported by in-situ 
sensor systems, space systems and data 
and information systems on networks without 
explicit focus on interoperability
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GMES Service Areas

Coastal Zones Ocean Monitoring Ice Monitoring Northern Dimension

Risk: GeohazardsRisk: Fire & Flood Soil & Water Quality Forest Monitoring

Urban Services Food Security Humanitarian Aid Atmosphere

Budget: M€ 1.5 each
Duration: 20 months (2003 – 2004)
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As a reminder: The INSPIRE Process…
From Commission proposal (7/2004) to Community Directive implementation - 3 
phases:

• Preparatory phase (2004-2006)
• Co-decision procedure
• Preparation of Implementing Rules*

• Transposition phase (2007-2008)
• Directive enters into force
• Transposition into national legislation
• INSPIRE Committee starts its activities
• Adoption of Implementation Rules by Committology

• Implementation phase (2009-2013)
• implementation and monitoring of measures

* The INSPIRE Prep. Phase Working Program has been published 
(http://inspire.jrc.it)



INSPIRE Implementing Rules Roadmap (2007-2009)
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Date Date Description

2007 X Entry into force of INSPIRE Directive

2007 X+3m Establishment of the INSPIRE Committee

2007 X +1y 
at
latest

Adoption of Implementing Rules

• for the creation and up-dating of the metadata
• for network services
• on third parties use of the upload services
• for monitoring and reporting
• governing access and rights of use to spatial data sets and services for 

Community institutions and bodies

2009 X + 2y 
at
latest

Adoption of Implementing Rules for the use of spatial data sets and 
services by third parties

2009 X + 2y Adoption of Implementing Rules for harmonised spatial data 
specifications and for the exchange of Annex I spatial data 
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As a reminder: The INSPIRE requirements
Implementing Rules Metadata

• for data & services, maintaining, …

Implementing Rules for harmonised Spatial Data Specifications (for topics 
given in Annexes I,II,III)

• rules for exchange & update, common ID systems, thesauri, key attributes…

Implementing Rules for Network Services

• Upload services; Discovery services; View services; Download services; 
Transformation services, Invoke spatial data services and the EU Geoportal

Coordination 

Agreements on sharing, access and use; 

Co-ordination and monitoring mechanisms; 

Process and procedures; 
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Drafting Scenarios
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ORCHESTRA

Project start: September 2004

Duration: 36 months

Budget: 13.75 M€
Funding 8.2 M€

Contract type: FP6 Integrated 
Project

Open Architecture and Spatial Data Infrastructure
for Risk Management
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ORCHESTRA Consortium
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ORCHESTRA Consortium – List of Partners
ATOS Origin Spain
JRC-IES Joint Research Center, Institute for Environment and 

Sustainability, Italy
JRC-IPSC Joint Research Center, Institute for the Protection and 

the Security of the Citizen, Italy
EIG Environmental Informatics Group, Germany
OGCE OGC Europe Ltd., United Kingdom
ETHZ ETH Zürich, Switzerland
IITB Fraunhofer IITB, Germany
ARCS Austrian Research Center Seibersdorf, Austria
OS Ordnance Survey, United Kingdom
DATAMAT Datamat S.p.a., Italy
INTECS Intecs S.p.a., Italy
TYPSA Typsa, Spain
BRGM Bureau de Recherche Geologiques et Minières, France
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ORHCESTRA in the Disaster Management Cycle

Rehabilitation 
• Temporary rehabilitation
• Re-establishing Transport systems
• Re-establishing communication routes..

Response
• Alarm
• Life, property saving
• Reduction of impact of disaster
• Information dissemination 
• Communication

Prevention and Mitigation
• Risk assessment
• Spatial Planning
• Eco-structural measures
• Public Awareness
• Education..

Preparedness 
• Risk forecasting
• Organisation
• Planning of resources
• Emergency Planning
• Training
• Public awareness..

Reconstruction
• Permanent rehabilitation
• Infrastructures reconstruction
• Building reconstruction
• Reinforcement of structures, ..

Disasters

Post-Disaster
• Damage Assessment
• Follow-up of rehabilitation measures, ..

Disaster
Management

Cycle
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Analysis Phase Design Phase

Technology
Assessment

System
Requirements

ORCHESTRA
Architecture

User
Requirements

observation

prioritised
adaptation

prioritised
adaptation

upgrade

Consoli
dation
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Enterprise

Service

Engineering

Information

Technology
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ORCHESTRA Implementation Specification(s)

ORCHESTRA Architecture 

ORCHESTRA Reference Model
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ORCHESTRA Application Architecture

ServiceInformation

ORCHESTRA
ArchitectureOA 

information
model

OA services

ServiceInformation

ORCHESTRA
Application Architecture

ORCHESTRA
Thematic
Services

thematic
information
model

An ORCHESTRA Application Architecture (OAA) is an instantiation of the 
ORCHESTRA Architecture by inclusion of thematic aspects stemming from a 
particular application domain (e.g. a risk management application). 
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Prio 1: Focus on INSPIRE Network Services ?

IN
SPIR

E N
etw

ork
Services
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Versions of the ORCHESTRA Architecture

OA V1: ORCHESTRA Architecture

OA V2: Syntactical
Interoperability for Spatial Services

OA V3: Semantic Interoperabilty for
Risk Management Applications

upgrade
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Development Dimensions (1)



Page 32

WasserBLIcK/WISE-Workshop, 16/16 Feb 2005, Brussels
© Dipl.-Inform. Thomas Usländer, Fraunhofer IITB

Development Dimensions (2)
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Conclusion

• Take into account existing investments and 
experiences made according to the specifications of the 
GIS Guidance Document

• WFD data model
• interfaces (e.g. WasserBLIcK templates)

• Recommendation to actively contribute to the INSPIRE 
specification process thriough SDICs



Fraunhofer IITB - Innovative IT Solutions
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THANK YOU
FOR YOUR
ATTENTION

Business Unit „Information 
Management“

• Information and Knowledge Logistics

• Thematic Information Systems 
(Environment)

• Simulation Systems

• IT consulting

Thomas Usländer
Fraunhofer IITB, Fraunhoferstr. 1
76131 Karlsruhe, Germany
e-mail: uslaender@iitb.fraunhofer.de
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