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students
 yearly registration: > 600
 average duration of stay:

14 months
 average age: 34 years
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Origin of students
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Education at ITC

regular courses
Master of Science (MSc - 16 months)
Professional Master (PM - 12 months)
Diploma (9 months)
all in 3 week modules

modules on demand
PhD students
tailor-made courses
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6 educational programmes

geoinformatics
geoinformation management

urban planning and land administration
natural resources management
water resources and environmental
management
earth resources and environmental
geosciences
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Contents of this talk…

Many problems in (flood) risk mapping
Solutions could be found in combining:

cartographic visualisation of time

+
the ‘new world’ of Geo-WebServices

 ⇒ Animating time in Geo-WebServices
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(some) problems in Risk Mapping

 fuzzy information (although mostly modelled crisply)

 risk information is very time-related
 heterogeneous user groups

(professionals ↔ general public)

 access to information tools is heterogeneous
(full-blown GIS  ↔ no special software)

Solutions…?
 changing Cartography brings us

interactive, animated cartography
 changing IT technology brings us

Geo-Webservice based cartography

© ITC Department of GeoInformation Processing – Barend Köbben 8

CHANGING CARTOGRAPHY
 new kinds of maps

Interactive maps
Realism & false realism: Virtual worlds
Combining maps with other graphics,
sound and moving images: Multimedia
Depiction of movement & change:
Animated maps
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Animated maps

For showing dynamic phenomena
 As animated maps (“movies”)

 As dynamic real-time images (dynamic webpages)

For moving through Virtual Worlds
 As animations (eg. animatedGIF, Quicktime movies)

 With interactive contents (modelled worlds, eg. games, VRML)
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Cartographic Theory on Animation

Dynamic visualization variables
can only be viewed in display time, eg.:

 the frequency of a blinking point symbol;
 the order of locations hit by a hurricane …

DiBiase et al. (1992)& MacEachren (1995): 66 variables
Blok (2005): 44 variables, the other 22 are effects

 Moment of display (display date)
 Order
 Duration
 Frequency
 Rate of change
 Synchronization
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Questions that can be asked
to an animation of geodata

states (periods not affected by change)

Those questions are difficultdifficult to answer with  staticstatic maps ! maps !

when?

how fast?

how long?

how often?

in what order?
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On CD–ROM
On the World Wide Web

CHANGING CARTOGRAPHY
  new (digital) data dissemination
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Dynamic web maps

For showing dynamic  phenomena
 As animated maps (‘movies’) (eg. gondwana)

 As dynamic real-time images (ANWB)
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Traditional GI software architecture

1-Tier architecture

 Presentation logic, application
logic, and data management
layer are combined in one tier.

 Monolithic, not distributable
software design

 Typical for non-distributed
desktop applications
(like e.g. former ArcView)

Presentation logic

Application logic

Data management

Information System

1. Tier
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Modern GI software architecture

n-Tier architecture
Each Layer is separated
Many options for scaling
(i.e. adoption to changing
conditions like number of
users, performance etc.)

Client is separated from
the presentation logic
Offers the possibility to
connect different client platforms to
one and the same information
system (PCs, PDAs, Mobiles…)
Typical architecture for
Web-applications

Client 4. Tier

3. Tier

Information System

2. Tier

1. Tier

Presentation logic

Data management

Application logic
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Client/Server approach

Basic roles
Clients are requesting information

Servers are responding
to individual requests

Client

Response

Request Server
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Distributed servers

Different GIS
platforms: ArcGIS,
MapInfo, Erdas,
ILWIS, etc.

Different operating
systems: Unix,
Linux, Windows,
MacOs, etc. 

© ITC Department of GeoInformation Processing – Barend Köbben 18

Distributed clients

Different operating
systems: Unix,
Linux, Windows,
MacOs, etc. 

Different GIS
platforms: ArcGIS,
MapInfo, Erdas,
ILWIS, etc.
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⇒ need for interoperability

Client

Request

Server

Response

Software
application

Software
application

Software
application

Server

Server

Software
application

Server

To communicate between systems we need to standardise the
messages between them

Software
application

message
message

message
message
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Interoperability

Two information systems are interoperable, if they are able to …

Database

Database management

Geo-processing tools

User interface

Database

Database management

Geo-processing tools

User interface

… transfer data 
seamlessly

… access functions
 seamlessly

System A System B
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Interoperability

But how to …

 make data seamlessly transferable & accessible?

 Encode data in a standardized, platform & application
independent manner

 access distributed functionality seamlessly?

 Specify and set up an infrastructure of interoperable
(software) services, which encapsulate functionality and make
it accessible via well specified interfaces

XMLXML

Web ServicesWeb Services
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WebServices

Infrastructure of interoperable services:
Service: a distinct part of an overall functionality,
accessible via interfaces

 Interface: public methods that a software component
implements and its calling conventions

Communicating services only have to know each
others interface specification

Service interoperability is achieved by using
standardised interfaces

Using WWW as distribution platform
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Geo-WebServices

Webservices with spatial definitions
(GI-functionality)
Best-known proponent: Google MapsGoogle Maps

well-defined interface specifications by:
Open GeoSpatial Consortium (OGCOGC)
International Standards Organisation (ISO
TC/211)
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OGC standards in practice

Open Web Services (OWS)
only a few OWS-specifications are officially
accepted, but:
 lots of “draft specifications” in the pipeline
 the accepted OWS specs are the basis of many
running and high-profile projects (eg. INSPIRE)
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OGC specs for spatial data delivery

Web Coverage Service (WCS)
 interface to raster geo-data
 focussed on (satellite) imagery

Web Feature Service (WFS)
 interface to vector geo-data
WFS output is GML
 standardised “query language”

(filter encoding specification)
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OGC specifications  for visualisation

Web Map Service (WMS)
 interface to delivery of maps
“cascadable”, ie. a WMS can be the source for other
WMS-es or have WMS/WFS/WCS as source

 the most-implemented OWS specificatie
open source (eg. UMN MapServer) & commercial solutions (eg. ArcIMS WMS
connector)

Styled Layer Descriptors (SLD)
defines visualisation (colours, styles, etc…)
 for server-defined visualisation styles (using WMS)
ór user-defined styles (using WFS + WMS)
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How about combining these parts…?

Interactive animated risk maps
high-quality, multi-platform
retaining access to underlying data

+
Generated on-the-fly from data-services
flexible, on demand mapping
up-to-date, data maintained at source
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⇒ Risk Mapping Web solutions

On-line, distributed data
Scalable (ranging from in-office planning to
rapid response in the field)

Time-aware (comparisons, real-time,
extrapolation)

Useable for all parties involved (open
standards, non-proprietary, cheap)

 RIMapperWMS:
Geo-Webservice with Scalable Vector
Graphics (SVG) for visualisation
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Our test-bed: RIMapperWMS

spatial database back-end (postGIS)
 spatial and attribute data
 Web Map Service

configuration
server appl. (Java)

 responds to WMS
compliant requests

 provides output in SVG
(with built-in GUI)

mobile or desktop web client
 renders interactive & dynamic SVG

maps

© ITC Department of GeoInformation Processing – Barend Köbben 30

Why Scalable Vector Graphics for WMS?

SVG is XML-based vector graphics
High quality (carto)graphics & attribute info
low-bandwidth suited for mobile applications)

Many WMS exist, some with (limited) SVG
All treat SVG as ‘static graphics format’ only
SVG also can hold attribute data
SVG also can provide animation
SVG also can provide application logic

Can support built-in Graphical User Interface (GUI)
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Tests (1)

Some risk information from
Kathmandu (Nepal) Ward 20

Original data as interactive
SVG map
 interactive/removable legend
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Tests (2)

Flood data Risk Indicator Map
 indicates flood risk of

mouseover location
 ‘fuzzy’ risk symbol
 underlying flood risk data

available on mouseclick
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Tests (3)

Flood model animator
 animation of modelled flooding
 interactive animation
 underlying flood model data

available on mouseover
 Built on-the-fly on demand

from geo-webservices

Work in progress…
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Outlook: built a larger use case

Based on extensive flood-modelling in the
“Land van Maas & Waal”
(PhD by Dinand Alkema - 2003)
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Thank you for your attention!Thank you for your attention!

<kobben@itc.nl>
http://kartoweb.itc.nl/kobben


