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Abstract

The use of geographic information systems in universities, colleges, in advanced or further
training has become common standard in the last years. In most of the cases desktop GIS of the
main software producers - like ArcGIS or Maplnfo are used. With their well adapted and easy to
use windows-like user interfaces, the numerous extensions and functions and the in many cases easy
and cheap price structures and licensing models for educational institutions, they seem to offer
exactly what is needed or wanted.
So why should open source Gl software be used in teaching?
This issue was addressed in a research study that started in 2007 as part of a project at the
University of Applied Sciences in Eberswalde, Germany. It includes the evaluation of interviews
that followed different GIS courses in universities and other educational institutions.
The evaluation of use and potential for open source Gl software initially demanded the definition of
requirements from an organizational perspective (administration, software administrators) and a
user perspective (lecturers, tutors and students). Each perspective was evaluated to understand
possible barriers in using open source Gl software. The functional complexity of different software
applications were also examined according to environmental analysis, as this often includes very
complex tasks and questions. The common requirements, however, can be easily assigned to other
applications.
The use of open source Gl software in teaching has proven to be sufficient for the initially defined
requirements and problems in environmental applications. Even complex tasks can be handled
whether sometimes by using more than one software solution or by combining functionalities.

Introduction

The project for the evaluation of open source Gl software in teaching was significantly
influenced by two factors, the restructuring of degree courses in forest information technology (FIT)
and its content and the restricted budget for implementing new software at the University of
Applied Sciences in Eberswalde, Germany. On the one hand, free and open source software had to
be found for teaching, on the other, a survey should evaluate its suitability for the required
environmental analysis.
The following results will present parts of the study that also include surveys from other academic
institutions and advanced training facilities in Germany.



Requirements concerning GIS in education

The evaluation of application areas and potentials for free Gl software within the study need the
definition of requirements concerning GIS in education from the student’s as well as the instructor’s
perspective (lecturers, software management, administration).
Due to the various application areas of geographic information systems the requirements of
environmental analysis were selected as a reference as they totally differ from other application
areas concerning the common complexity of the tasks. And its general tasks and requirements can
be transferred very well to other application areas.
The following will give a summary of the main requirements from the perspective of different
users. The view of the *providers’ — the lecturers, educational institutions, the IT administrators -
will be shown in contrast to the student’s view.
The importance and relevance of using geographic information systems for training in different
application areas and the increasing importance for occupational activities can be taken for granted.
Many examples for these developments can be found in current publications and will not be
discussed at this point. A review can also be found in the discussed survey (Dresen, Elisabeth et al.
2008).
From the view of the provider, the training or further training institutions, the main requirements
arise from expenses for the purchase, implementation and maintenance of a GIS. The respective
costs may differ greatly; low prices for purchasing a system may result in high costs for
implementation and maintenance, just as high costs for purchase may result in low maintenance
expenses.
According to acquisition costs free software has an enormous advantage as the expenses are
restricted to the download costs for the software, a fact that should not be underestimated in times
of restricted funds for universities, departments or training institutions. Especially small universities
or technical colleges decide on the basis of acquisition costs about buying software solutions and
the number of licenses. In addition to the acquisition costs, the follow-up costs for maintenance and
updates must be mentioned, costs not incurred for free software, except for the already mentioned
costs for downloading updates etc.
In contrast there are the implementation costs for free software, which are assumed to be much
higher than for proprietary software, as pointed out in the survey. The confirmation of this
assumption could not be made within the scope of this survey, especially because of varying costs
according to the implemented system and its functional requirements. Nevertheless the assumption
demonstrates the existing barriers for the adoption of free Gl software because of prejudices.
Without going into details, many of them seem to be a result of the early developments of open
source software that were equated with the need for adaptation and development in connection with
poor or missing documentation. Within the present survey it could pointed out that none of the
evaluated solutions were missing a documentation. Additional features and functions will be
discussed in the following section.
Apart from such barriers the adjustment of the lecturer and the preparation of materials and
exercises are relevant factors for the adoption of a software solution. As these services normally are



not compensated separately, no conclusions can be drawn if this changes or influences the
implementation costs for a software.

Another main factor is the existing IT structure of the training facilities. Every new system
integration poses challenges to the IT administrators of an educational facility. Frequently, the
complex licensing requirements of proprietary systems with software or hardware protection
(dongle) cause additional work and expense, which is very close to the frequently needed step-by-
step installation of different libraries and software modules for open source solutions.

But the selection of the operating system should be mentioned specifically from the point of view of
the IT administrators. In none of the courses an open source operating system (Linux) could be
installed on the desktop PCs as they could not bear the additionally required IT administration. It is
not possible to discuss this subject matter here and also not necessary, as only Microsoft Windows-
based software solutions have been selected for the survey.

After discussing the cost factors for the implementation of a software solution, the second main part
from the view of the institutions will be discussed, that is the functional complexity of each
software. This involves the problem to which extent the functional complexity is sufficient for
solving the general and more complex tasks within the different application areas.

As for the examined environmental field, this contains, for example, complex spatial analyses with
manifold intersection and geoprocessing operations, the processing and interpretation of remote
sensing images, the visualization and further processing of digital terrain models or the integration
of models and simulations. It must be mentioned that such comprehensive functions are also limited
in proprietary software, where sometimes additional extensions are only available with additional
costs. This problem will be discussed later on as it is also very important from the viewpoint of the
students.
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Figure 1. Study overview

From the view of the lecturer the analyzed open source Gl solutions have an overall functional
deficiency compared to proprietary GIS, which can be compensated or even expanded by using
different open source solutions for one task. This is a remarkable fact as it was assumed in the run-
up to the survey that open source solutions would not have such a functional complexity. Especially
with regard to complex modeling and simulations open source solutions are on a par with or even
superior to proprietary systems. An overview about the tested solutions will be given in the next
section.

From the perspective of the lecturer there are more relevant features that become more important
for complex problems and tasks. With regard to the common limited resources of software licenses
and existing hardware in the computer pools there is a great advantage of free Gl software in the
possibility of using any number of licenses; in addition, the lecturers may assign exercises that can
be solved by the students independently at home without overstraining the resources of the training
facility. This not only increases the possible exercise time for learning the software but also
compensates structural deficits within the teaching services.

The use of multiple GI solutions — as sometimes necessary to answer complex questions with free
applications - has the particular advantage that the students are concerned with different user
interfaces, geo-data structures and functions. This will lead to a much better overview of GIS and
the required methods and will facilitate the preparation time for learning new systems, a factor that
is important for the students as well as for the lecturers.

Furthermore there are advantages concerning the possibilities to adapt and enhance a system
because of the accessible source code in free Gl software, which should be mentioned although this
is normally not part of the general teaching. A step-by-step adaptation of the software according to
the student’s standard of knowledge might be a possible and interesting education method.

The availability of material, documents, sample data, web forums and even exercises for the use in
education are additional questions that come up while implementing new software. This is also
important for the students, especially for independent training. It can be stated that all of the
analyzed solutions met the given demands. An explanation about that will be given in the next
section.

If we turn to the student’s requirements that certainly correspond with some of the facilities’
requirements, we also find aspects of particular concern for students. This includes all problems
concerning the different application areas but also the wish to learn about a software that can be
used in one’s future career. This is a logical wish although it contains some risks. The majority of
Gl software solutions in companies and authorities are proprietary solutions of the main producers.
This corresponds with the GI knowledge of applicants required by companies, as different studies
have revealed. In this regard the knowledge of these systems seems to be quite useful. The existing
risk here is that the students in this way learn and use only a single Gl solution without having any
overview of other systems. A reorientation seems to be much more difficult for these students than
for those who have worked with different systems in order to be able to use all required functions.



Especially in the environmental field with its complex problems this factor cannot be denied as in
many cases even proprietary systems need to purchase extensions to solve complex problems.
Universities or training facilities may often provide all extensions of a proprietary software because
of sometimes easy and cheap licensing structures for academic institutions. This is in marked
contrast to companies and authorities, where high costs for additional extensions can be eliminated.
In this case other possibilities have to be found to solve such complex problems. This is a main
advantage of free Gl solutions and has been confirmed by almost every interviewed student.

From an occupational perspective the students would prefer a combination or mixture of proprietary
and free Gl software. Because of an increasing flexibility the main focus might be placed on free Gl
software with the benefit of reducing initial skill adaptation training, as every student can install and
use the software everywhere.
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Figure 2: Software requirements from different perspectives

In view of the results of these interviews, carried out after a 2- to 10-day open source Gl training, it
appears amazing that none of the academic institutions or training facilities had worked with free
software before. But most of the students had had experience with proprietary solutions.

Finally there is the demand for a comprehensive documentation and help from the perspective of
the students, particularly in regard to an independent learning of a software. All of the evaluated
open source GI solutions were found entirely sufficient according to materials or online help, web
forums or mailing lists, although they often did not have the same complexity as comparable
proprietary solutions.

To sum up, different perspectives lead to manifold requirements for the use of open source Gl
software for education. All solutions are perceived as having a high potential for education
especially for the combined use of functions. Specific fields will gain advantages by using free
systems instead of using proprietary software solutions exclusively.



Free GI software — functions and features

Within the scope of evaluation of the possible use of free Gl software for education all suitable
software solutions were selected by comparing their different functions and features and evaluated
on the basis of a list of questions. The suitable desktop Gl solutions had to be executable with
Microsoft Windows, as this was the only operating system used in all educational facilities. Besides
that the solutions had to have a minimum number of basic GIS functions such as digitizing, editing,
geoprocessing and layout or map functions respectively.
The functional requirements for the lecturers and their different specializations were defined
afterwards in a survey that also included an evaluation of the software solutions concerning their
suitability for particular problems. The analysis was based on numerous training courses in open
source Gl solutions at universities, colleges and further education facilities.

An extract of the list of criteria e.g. contained:
- robustness with regard to user errors / handling
- easy installation
- good documentation / activity of forums
- development cycles
- availability of basic functions

Furthermore, the additional functionalities were evaluated in their usage with regard to complex
questions. These included raster analysis, 3D modeling and other specific functions such as
hydrological or geomorphological analyses.

By means of these criteria a selection of systems with basic functions and such with additional
functions could be selected rapidly.

Because of their development potential, their wide distribution, very active forums and especially
because of their functional volume the software solutions Quantum GIS, gvSIG, SAGA GIS and
ILWIS were selected and examined concerning their applicability and the already mentioned
requirements for educational use. According to the additional functionalities further solutions were
used.

Especially for complex questions the individual software solutions were not sufficient on their own.
Instead of this, complex questions could be solved by combining different systems. The two last
mentioned solutions could be highlighted because of their comprehensive raster functionalities. The
use of ESRI-Shapefiles for vector data was supported in almost every analyzed system, and most of
the systems supported different raster formats, so that the conversion effort for the combined usage
of different systems could be minimized.

Noteworthy and therefore very positive was the availability of extensive interfaces to databases and
OGC web services, an availability that was contrasted clearly against the restricted possibilities of
proprietary Gl software.



Without going into details it can be pointed out that all of the evaluated solutions could emphasize
their applicability for educational use. This could be affirmed in the final evaluation by all of the
lecturers and students. For further particulars please refer to the already mentioned survey.

Conclusion

The use of free Gl software in education was proven to be sufficient to solve the preliminarily
defined requirements and questions in the ecological field, as pointed out in the presented survey.
Even extensive and complex tasks could be handled, although, in some cases, this could not be done
with a single software solution but through the interaction of different applications. In this regard
the proprietary software that was used in the educational and further training facilities could be
avoided completely.
In terms of its various functions the selection of a particular system should be dependent on the
areas of usage and therefore on the expected complexity of the requirements. The students are
advised to use free and open source Gl software to obtain a general idea about different systems and
the comprehensive methods that are used in research and scientific projects. The students will
obtain much more flexibility for their professional careers by using OS software - as its use can be
also assured beyond the academic institutions.
Free software has been established within the past years and has also become a trendsetting option
in the GI market. Its enormous potential for education and teaching need only be used in training
institutions to a greater extent. In times of decreasing public funds for educational institutions and
universities and the transition to flexible regional and global working conditions, the use of free and
open source software is an excellent way to look ahead for educational institutions and for students.

References

Czegka, W 2007, ‘Open Source und Low cost GISysteme im portablen Einsatz in der
Umweltgeochemie’, Herbert Wichmann Verlag, Heidelberg.

Dorge, C 2007, ‘Einsatz von Open-Source-Software zur Vermittlung von IT-
Schluesselqualifikationen®, Open Source Jahrbuch 2007, viewed 10 January 2008
<http://www.opensourcejahrbuch.de/download/jh2007>

Dresen, Elisabeth et al. 2008, ‘Der Einsatz von freier Gl Software in der Lehre’, Vergleichende
Studie, University of Applied Sciences, Eberswalde.

Dresen, Elisabeth et al. 2008, ‘The Use of Free Gl Software in Education - A Comparative Study’,
(in preparation), University of Applied Sciences, Eberswalde.

Dresen, M 2008, ‘Desktop Open Source GIS im Vergleich’, geoSYS, Berlin.

Kinberger, M & Pucher, A 2005, ‘Open Source GIS als Alternative im Desktop Bereich —
Evaluation freier Software im Bereich Geoinformation’, Proceedings CORP 2005, Wien,
viewed 2 January 2008 <http://www.corp.at/corp_relaunch/papers_txt_suche/CORP2005
PUCHER.pdf> (02.01.2008)

Neteler, M & Mitasova, H 2008 ‘Open Source GIS. A GRASS GIS Approach’, Springer, New
York.



Ramsey, P 2007, “The state of Open Source GIS’, Refractions Research Inc., Victoria.
Varadinova, S & Henning, H 2007, *‘Open Source bildet’, Open Source Jahrbuch 2007, viewed 10
January 2008 <http://www.opensourcejahrbuch.de/download/jb2007>



	PLENARY
	CONTENTS: ACADEMIC PRESENTATIONS
	FOSS GIS TOOLS and COMPONENTS 
	Calculating NADCON Grids using GeoTools
	Multi-Environment General Purpose Applications Built with Terralib
	An Extensible, Interface-based, Open Source GIS Paradigm: MapWindow 6.0 Developer Tools for the Microsoft Windows Platform
	PAL - A Cartographic Labelling Library

	LAND CLASSIFICATION and CLIMATE CHANGE
	Using Airborne Laser Scanner Data and Open Source Software for a Glacier Inventory
	Open-source Versus Proprietary GIS on Landscape Metrics Calculation: A Case Study
	Urban Spatial Growth and Land use Change in Riyadh: Comparing Spectral Angle Mapping and Band Ratioing Techniques

	STANDARDS and INTEROPERABILITY 
	The South African Address Standard and Initiatives towards an International Address Standard
	Can the South African Address Standard (SANS 1883) Work for Small Local Municipalities?
	Editing XML Metadata Files with the Aid of the Open-Source Editor MEE
	Multipurpose Metadata Management in gvSIG

	SOFTWARE ENGINEERING and GIS PRODUCTION
	Using Supply Chain Management to Enable GIS Units to Improve their Response to their Customers' Needs
	Factors Leading to Success or Abandonment of Open Source Commons: An Empirical Analysis of Sourceforge.net Projects
	Open Source Software: Risk Management from an Intellectual Property Perspective
	FOSS4G Certification Issues in the Development of a Large Telecommunication Application

	WATER RESOURCE MANAGEMENT 
	Using Keyhole Markup Language to Create a Spatial Interface to South African Water Resource Data through Google Earth
	How Open Source GIS and Related Tools can Help in African Project and Projects can Help to Develop New Tools: The Case of Rwanda and the New GRASS-Epanet Interface
	Efficient Constrained Delaunay Triangulation Implementation in Java for SpatialHydrological Analysis

	DISASTER MANAGEMENT 
	The Andean Information System for Disaster Prevention and Relief: A Case Study of Multi-National Open-Source SDI
	GIS: A Rapid Deployment GIS Framework for Humanitarian Relief Operations
	Natural Hazards and Risk Assessment: The FOSS4G Capabilities
	GIS-based Atmospheric Dispersion Modelling

	SPATIAL DATA
	MonetDB, A Novel Spatial Column-Store DBMS
	A Data Model for Efficient Address Data Representation – Lessons Learnt from the Intiendo Address Matching Tool
	A Comparison of Data File and Storage Configurations for Efficient Temporal Accessof Satellite Image Data
	Providing Access to Terabytes of Earth Observation Data in an International Organization - Infrastructure and Services

	MODELS, SIMULATIONS and RISK ASSESSMENT
	An Open Source Model for the Simulation of Granular Flows: First Results with GRASS GIS and Needs for Further Research
	Optimal Exploration Target Zones
	Quality Management for 3D/4D Meteorological Data with Paraview and GRASS GIS

	COLLABORATIVE GIS
	Development of Real-time Tracking and Log Management System using Free and Open Source Software
	Participatory Free and Open Source GIS in the Web 2.0 - Exploring Trends in GIS in Times of Collaborative Creation

	ENVIRONMENTAL MONITORING and WIRELESS NETWORKING
	GEM-PP: A GIS EMissions Pre-Processor to Ingest European Emission Inventory (EMEP/CORINAIR) into Photochemical Transport Models
	On-line Air Quality Monitoring and Warning Support System for Bucharest Urban Area
	NAMGIS – A Context-Aware Mobile Web GIS
	Assessment of Location Sensitivity of Voronoi-based Sensor Deployment and Reconfiguration using GIS

	HEALTH, NATURE CONSERVATION and BIODIVERSITY
	Free GIS Software meets Zoonotic Diseases: From Raw Data to Ecological Indicators
	Spatial Analysis and Visualization of Genetic Biodiversity
	Application of Open Source and Proprietary Software to Optimise Meadow Bird Management Schemes in the Netherlands

	SDI
	Beyond FOSS 3D GIS Technologies: A Chance for Developing Countries
	urbSAT: from Spatial SQL to Urban Indicators
	Implementation of the Elements of the Polish National Spatial Data Infrastructure based on Open Source Software
	A Review of the Status of Spatial Data Infrastructure Implementation in Africa

	EDUCATION AND TRAINING, FOSS in CORPORATES and GOVERNMENT
	Corporative Applications Built with TeCOM: A TerraLib Microsoft Visual Component
	Student Recruitment for Transformation at the University of Cape Town: A Spatial Analysis of the Alternative Admissions Research Project, 2000 – 2005
	The Challenges of GIS Education and Training: GIS use by Municipal Urban and Regional Planning
	Challenges Affecting the OSS Adoption Rate in the SA Government

	WEB SERVICES
	An Open Service Network for Geospatial Data Processing
	Integration of GRASS Functionality in Web based SDI Service Chains
	World Wide Access to Amazon Forest Inventories of Non-Timber Products
	Semantically Enabled SOS with Topic Maps


	CONTENTS: GENERAL PRESENTATIONS
	IMPROVING FOSS GIS CARTOGRAPHY AND MAP PRODUCTION
	Publishing Web Maps with QGIS Mapserver
	MapFaces: A Rich Client Mapping Framework Build on Top of JSF
	Google Earth Powered by MapGuide Open Source
	From the Chart Table to the Browser: Deploying Historical Maps at Scale

	FOSS IMPLEMENTATION
	Building an Application Framework based on OpenLayers and ExtJS
	Information: A must for Development
	BeeGis: Digital Field Mapping that just Works
	Analysis of Temporal Remote Sensing Data with Opticks

	TRANSITION TO FOSS
	Reasons for the Non-use of FOSS GIS during the Reconstruction and Rehabilitation Process after the Tsunami 2004 in Nanggroe Aceh Darussalam, Indonesia or Call for a Stronger Lobby for FOSS GIS in Developing Countries
	WebGIS Platform – A Commercial Successful OpenSource-based Concept in Scandinavia
	Tapping into OpenSource
	Transitioning to FOSS4G at North West Geomatics
	A Year of Full-Speed FOSS- Winning the Hearts, Minds, and Business Case
	Opticks: Transitioning a Proprietary Remote Sensing Analysis Tool into Open Source
	Easing Transition to Open Source Geo-Spatial Data Manipulation in GML
	CAD-GIS Integration: Achieving Commercial Reality with Open Source Solutions 
	Anisotropic Cost Surfaces for Grass
	Migrating from a Commercial Internet Map Server to a Free and Open Source Solution
	GFOSS.it: The Italian OSGeo Chapter

	NEW FOSS DEVELOPMENTS
	SpatiaLite: An Extension Enabling Spatial Processing on SQLite
	A New GRASS Module for Computing Visibility on Grids
	Using SLD Definitions to Display Charts in a Deegree WMS
	Implementation of Distributed Service Oriented Framework for 3D Visualization in Web-GIS Clients
	gvSIG Mobile: How to Code for Desktop and Mobile GIS/SDI
	SUAS MapServer:- An Open Source Framework for Extended Web Map Services
	Shortest Path Search for Real Road Networks and Dynamic Costs with pgRouting
	Comparing the Performance of Open Source Web Map Servers
	Web Processing and Spatial Analysis with the ILWIS Open Source GIS Software and GEOSS Data
	The use of OpenLayers for the Demonstration and Visualisation of Environmental Research Applications
	Bringing Data and Metadata Closer Together
	GeoServer: Past, Present and Future
	GeoServer and the GeoWeb
	GDAL/OGR Project Status Report
	gvSIG Status Report. Towards an Open Organization
	A Free Graphical Modelling Tool for Geospatial Analysis

	INTEROPERABILITY
	WFS Simple: The Welterweight Data Access Standard
	A Few Mouse Clicks Away: Configuration of Deegree WCS, WFS and WMS with OpenJUMP
	Proj4js - Coordinate System Transformations in the Browser
	Coordinate Systems: PROJ.4, EPSG and OGC WKT
	The Definition of Open in OGC, OSGeo and OSM
	ESRI’s Open Standards and IT Interoperability
	Improve Metadata Creation Process using OpenSource
	Constellation: An Infrastructure for Geospatial Data Services for Scientific and Environmental use

	FOSS GIS BUSINESS
	FOSS Business Models in the Spatial Realm
	POTIMART - An Open Source GIS Platform for Transportation
	A Deeper Understanding of Trade Areas and Target Markets for Growth and Expansion Opportunities

	WEB SERVICES
	Application of Open Source OGC Sensor Web Implementations for Disaster Management and Environmental Monitoring
	Integration of Geo-Spatial Web Services using Adobe Flex
	WebServices Application with Django and OpenLayers
	WebGIS in Times of the Web at Version 2.0 or: Buzzwords, Anyone?
	Web Processing Services in the context of the 52°North Geoprocessing Community
	Sensor Observation Service from UMN MapServer meets OpenLayer
	MDweb 2.0: A Java/JEE Metadata Catalog
	Apache vs LightHttpd Benchmark and Optimization for Serving Huge Tilesets

	CASE STUDY
	Promoting Open Access to Environmental Data using Open Source Software
	Modus Operandi of a FOSS GIS project in India
	Promotion of Access to Spatial Information using Web-based Open Source GIS to Cape Town Communities Living at Informal Settlement
	Open-Source based Market Information Systems - One Option for Developing Nations
	MapFish: A Web-Mapping Development Framework
	Mapping the Sanitary Sewers of a South African City - First Experiences with FOSS GIS
	Mining Spatial Data from GPS Traces for Automated Map Generation
	Open Source Web-GIS of the UN High Commissioner for the Refugees (UNHCR): A Model for the UN
	Improving Open Source GIS-SDI Integration: The Web Service Publishing Extension for gvSIG
	Developing Open Source Tools for Regional Land use Planning
	Risk Model for OSS: Valuing Hidden Costs

	OPEN DATA
	Welcome to OSGeo - Your FOSS Community
	OpenLayers Vector Style
	Web 2.0 brings GIS to the World Wide Web
	A Spatial DBMS Buyer's Guide

	PARTICIPATORY GIS
	OpenStreetMap in India, Free Data in the Developing World
	Phoenix: A Web-Based Collaboration Tool
	Integrating FOSS Web-GIS Tools with Web2.0 Capabilities to Produce Scalable City Information Toolkit, Supporting Participatory GIS

	GOVERNMENT
	Expanding the Role of Open Source GIS in Government
	Senegalese Land Register Modernisation through Open Source Softwares
	Critical Success Factors (CSF’s) for Sustainability of Geographical Information Systems (GIS) in Government Institutions of Developing Countries
	A Case Study of GIS Analysis for the Determination of Service Delivery
	The use of FOSS in Urban Modelling and Simulation
	The use of FOSS GIS in Integrated Geographical Systems in Local Government in South Africa
	Evaluation of Sustainability Indicators for Coastal Municipalities of the State of Rio de Janeiro (Brazil) using Free Software
	Integrating Commercial and OpenSource Software for an Environmental Health Information System for the City of Tshwane Metropolitan Municipality

	GOVERNMENT AND PARTICIPATORY GIS
	OpenGeocoding.org – A Free, Participatory, Community Oriented Worldwide Geocoding Service
	Location based Service for Urban Management in the City of Johannesburg
	GeoLiberum: A Collaborative Approach to Capacity Building, FOSS GIS Implementation and Deployment in Municipal Administration in Developing Countries
	SNIT-Chile, Experience and Innovation for the Society of Knowledge. Good Government, Interoperability and Social Web: A Methodology in Process

	EDUCATION
	The use of Open Source GI Software in Teachings
	GIS in the School Curriculum - Perceptions and Challenges facing Educators in theWestern Cape, South Africa
	Introducing GIS into the South African Educational Market
	A Comparison of South African Unit Standard based Qualifications in Geo-Spatial Information Science against National and International Benchmarks

	WATER
	J-Hydro: An Implementation of the Digital Watershed Concept
	Web Enabled Inter-operable Spatial Data System for Water Resources Applications in India using Open Source Geoserver
	A Geostatistical Analysis of Water Losses in an Urban Utility using the R and Tinn-R Open-Source Statistical Computing Environments
	The use of Open Source (An Option for Developing) Technology in Determining the Beginning of the Defined Watercourse for Determining Floodlines in the Apies River Basin

	WATER AND EDUCATION
	JGrass: The Horton Machine
	Development and Implementation of an Open-Source Based Internet Accessible Water Quality Management System for Improving the Quality of Water Services in South Africa
	A Free GIS Book
	GIS in the Geography Curriculum: Teacher Training

	HEALTH
	TerraLib as an Open Source Platform for Public Health Applications
	Analyzing Walkable Communities, and Publishing Interactive Results on the Web
	Development of a Malaria Decision Support System based on Open Source Technologies

	DISASTER MANAGEMENT
	An Open Source Model for the Simulation of Granular Flows: First Results with GRASS GIS and needs for Further Investigations
	Knowledge Management and Humanitarian Response to Complex Humanitarian Emergencies
	Integrating GIS into FOSS Disaster Management System
	Rebuilding a City through Community Participation, Neogeography and GIS

	ENVIRONMENT
	Caribbean PestWatch: An Agricultural Pest Monitoring System for the Caribbean Utilizing Open Source Software
	Dapple Global Data Explorer
	Implementing Web Services for NASA's Terrestrial Observation and Prediction System
	Using FOSS and Proprietary GIS in Assessing Water use by Alien Vegetation

	WEB - ENVIRONMENT
	Harvest Choice - An Open Source System to Deliver Agricultural Data
	OMA - Lightning Application
	Location-based Activity Reporting of Forest Operations using Components of Open Source GIS
	Into the Wild: Tapping the Potential of FOSS GIS for Geoparks and Nature Interpretation

	IMAGES
	Forest Crown Closure Assessment and Tree Species Classification using Multispectral and Hyperspectral Imageries
	Publishing Imagery using WMS - How do the Open Source Products Fare?
	About the ImageWiki Project
	Introduction to ASPRS LAS Data Processing with libLAS


	POSTER PRESENTATIONS
	Investigating the Validity of a Open Source 3-D GIS Urban Simulation Modelling Software (Sim City) in the Urban Planning Environment
	PostgreSQL/PostGIS, Geoserver and OpenLayers at Electricité de France
	An Open-Source Integrated GIS Solution (IGS) for Syrian Municipal Administration Modernisation Project
	Use of Open Source GIS Tools to Build the RISKMED Early Warning System Web Portal for Severe Weather Events
	Development of an Agricultural Information Management System (AIMS) for the SADC region
	Developing the Historical Agro-Environment Browsing System using FOSS4G
	The use of Open Source GI Software in Teachings
	The use of OpenLayers for the Demonstration and Visualisation of Environmental Research Applications
	Massachusetts Institute of Technology (MIT) GeoWeb Expands Access to GIS Data for the MIT Community through Open Source Tools
	Open Source GIS in Anthropology
	GRASS Development with Eclipse/CDT
	Using PostGIS, Geoserver and Google Earth to Visualise Sensor Measurements
	Open Source GIS for Health Data Visualisation
	slaxGIS: A GIS-Oriented Live USB Linux system
	Promotion of Access to Spatial Information using Web-based Open Source GIS to Cape Town Communities Living at Informal Settlement
	Building an Open Source Mobile GIS Client
	Mapping Kit for Drupal
	Students in Action: Broetlikrones Project

	LABS
	Practical Introduction to Spatial Data Integrator Powered by Talend
	Working with GeoServer
	Practical Introduction to the MapFish Web-Mapping Framework
	Introduction to the 52°North Web Processing Service
	MapWindow GIS Lab - Introduction to Custom GIS Application Development for Windows
	Practical Introduction into 52°North's Sensor Observation Service
	PMGenerating End-to-End Web Mapping Applications with geGIS
	Creating MapGuide Maps with Style
	Practical Introduction to OrbisGIS
	Raster Processing and Preparation with GDAL
	Configuration of Deegree Web Services with an OpenJUMP based ConfigurationTool
	Extending the Functionality of QGIS with Python Plugins
	Practical Introduction to Fusion
	A Practical Introduction to BirdEye: A GeoVisualization ToolKit
	Integration of Access Controlled OGC Web Services in Identity Federation Systems based on 52°North Security Solutions and OpenSSO
	Using and Extending ILWIS Open Source GIS Software together with GEONETCast Services for Web-based Satellite Image Analysis
	Mapping of Information: A must for Development
	There and Back Again. Using uDig to Perform Real-World Tasks.
	Supporting Sustainable Development: The GRASS Opportunity

	WORKSHOPS
	Getting Started with MapServer
	Setting up a Geospatial Catalog using GeoNetwork
	Collaborative Mapmaking with GeoDjango
	FOSS4G Routing with pgRouting tools and OpenStreetMap Road Data
	Standardized Geoprocessing with 52°North Open Source Software
	Introduction to Geoportal Management using Mapbender
	OpenLayers Building Web Mapping Applications with a Solid Foundation
	Practical Introduction to MapGuide Open Source
	Mapserver OGC Web Services Workshop
	MapWindow GIS Workshop Introduction to Custom GIS Application Development for Windows
	Practical Introduction to GRASS and Related Software for Beginners
	The Open-Geo Stack: Open-Layers, GeoServer, PostGIS
	Hydrological and Geomorphological Terrain Analysis with JGrass
	Introduction to gvSIG/SEXTANTE as Desktop GIS with Advanced Spatial Analysis and SDI Publishing Tools
	Web based GIS and Domain Model Integration

	SEARCH
	Welcome Addresses
	Review Process and Referees
	Organising Team
	Sponsors and Exhibitors
	Programme
	Assistance / Help
	Disclaimer
	Exit

