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Abstract  
South Africa, like many developing countries, faces significant challenges in the sustainable 

provision of adequate and safe water services. South Africa’s Water Services Act of 1997 stipulates 
the standard of service provisioning, and specifies the responsibility of the Water Services 
Authority (WSA) (municipality) including operation and maintenance of infrastructure, monitoring 
and management of drinking water quality, etc. In order to ensure an effective and sustainable water 
service, the above mentioned aspects must be addressed by WSAs. Many municipalities, however, 
continued to have inadequate water treatment and associated water quality management practises in 
place; both as effects the provision of safe drinking water and the controlled discharge to 
environment of treated effluent.  As the water services sector leader and national regulator, the 
national Department: Water Affairs and Forestry (DWAF) is proactively deploying a range of 
supportive initiatives in order to support municipalities to remedy the situation.  The Institution of 
Municipal Engineering of Southern Africa (IMESA) is a voluntary professional association, 
assisting the municipal engineering sector through various sector initiatives.  This paper reports on 
the significant progress made in a joint DWAF/IMESA initiative to support municipalities in the 
function of effective Water Quality Management through the national deployment of a web-based 
electronic Water Quality Management System.    
 
1. Background 

South Africa, like many developing countries, faces significant challenges in the sustainable 
provision of adequate and safe water services. South Africa’s Water Services Act of 1997 stipulates 
the standard of service provisioning, and in particular specifies the responsibility of the Water 
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Services Authority (WSA) (municipality). One of the main goals for Water Services Authorities is 
to ensure access to safe and reliable water services to all communities (Hodgson and Manus, 2008) 
including operation and maintenance of infrastructure, monitoring and management of drinking 
water quality, etc. In order to ensure an effective and sustainable water service, the above 
mentioned aspects must be addressed by WSAs.  

As very few WSAs have satisfactory drinking-water quality monitoring programmes and even 
fewer utilise the data as intended, and in order to drive improvement, DWAF and other water sector 
partners have undertaken various initiatives to assist WSAs with operation and management of 
water services, including development of a National Drinking-Water Quality Management 
Framework for South Africa (DWAF, 2005). In particular, it was evident that a need existed for a 
drinking-water quality data capture and information dissemination tool, which will both assist 
WSAs to meet their responsibilities, and meet DWAFs needs to monitor and regulate the operation 
of WSAs in a proactive cooperative governance fashion. Consequently DWAF, together with the 
Institute of Municipal Engineering of Southern Africa (IMESA) have rolled out an internet-based 
Water Quality Management System (eWQMS) to all 166 WSAs in South Africa (Stevens et al, 
2008,). The purpose of the eWQMS initiative was to provide WSAs with a tool which will allow 
effective drinking-water quality management, and serve as an information conduit which would 
provide DWAF with credible information for effective regulation (Manus and Hodgson, 2008). 

This paper will highlight key elements of Municipal Water Quality Management in South Africa, 
the open-source nature of the eWQMS, various features and functions of the eWQMS, with focus 
on how outputs from the system are being used for indicating performance at WSAs and driving 
progressive improvement.  

 
2. Essential Elements Of Municipal Water Quality Management 

Studies have shown that water quality management related weaknesses in South Africa include 
(Mackintosh et al, 2004): 

• Inadequate monitoring (i.e. water treatment plant and within networks) 
• Lack of well structured maintenance (crisis management basis) 
• Lack of management awareness and buy-in 
• Lack of capacity to perform water quality management functions 
• Lack of budget for water quality management at all levels 
• Lack of structured programmes to deal with water quality issues 
In order to address the above limitations, the DWAF/IMESA initiative focused on rolling-out the 

electronic Water Quality Management System (eWQMS) developed an appropriate mode of 
engagement with WSAs (Mackintosh et al, 2007).  
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Figure 1:  Effective Municipal Engagement Arch 

 
The engagement model that has been utilised can be represented as an arch made of five blocks.  

Each part of the arch is an aspect that can help or hinder the achievement of sustainable municipal 
WQM, as follows: 

• National leadership (clear and effective leadership, guidance and support from DWAF)    
• Municipal appropriate solutions (“bottom-up” inputs via WSAs and not “top-down”) 
• Support existing good practice (positively engage good practice and develop towards 

full legislative compliance) 
• IT supports business (tool introduced must provide positive value to municipal users) 
• Prioritisation of municipal Water Quality Management (what is needed and where is it 

needed) 
In order for municipalities to improve water quality related performance, it is essential that 

municipalities have the ability to learn and understand, and are able to utilise information to 
formulate strategies and implement actions to address issues of concern. Experience has shown that 
if a municipality is to achieve optimum water quality performance, it will need to advance via a 
stepwise process. A five step Business Capability Model is presented as follows (adapted from 
Ingham, 2007): 

• Step 1: Unconscious incompetence (unaware) – the municipality is unaware of what they 
don’t know (i.e. they do not know the requirements for effective water quality management) 

• Step 2: Conscious Incompetence (aware) – the municipality is aware of what they don’t 
know (i.e. the municipality is ignorant and they are aware of their ignorance). The 
municipality now knows the basics of water quality management but is unsure of how to 
practically implement a water quality management programme or respond to issues of 
concern.  

• Step 3: Conscious Competence (practice) – the municipality is aware of how to do things 
properly (i.e. the municipality has the ability to do something but they have to concentrate 
on doing it properly). The municipality implements a basic water quality management 
programme and starts to practice identifying and resolving issues of concern.   

• Step 4: Unconscious Competence (habit) – the municipality is unaware of how they do the 
things they know how to do (i.e. the municipality does things without even thinking about 
it). At this stage the municipality (and especially the staff comprising the water quality 
team) automatically responds to and resolves issues of concern. The municipality is also 
striving to continuously improve and would like to benchmark its performance vs. other 



municipalities.  
• Step 5: Mastery – this would apply to a municipality that has taken a step further than 

unconscious competence and has optimized the total water management cycle within its area 
of jurisdiction. Municipalities at this stage are very proactive, identify issues, formulate 
strategies to close any gaps and timeously resolve issues.     

 
Figure 2: Five step Business Capability Model for achieving optimum water quality performance 

(adapted from Ingham, 2007) 
 
Although experience has shown that each municipality in South Africa can be considered 

unique, it is hypothesized that all municipalities will need to follow the above steps to master water 
quality management. Bearing the above in mind, the paper will focus on how the eWQMS has 
assisted municipalities (at each of the various stages) to achieve improve water quality performance.  

 
3. Electronic Water Quality Management System (eWQMS) 

Considering the Municipal Engagement Model (Figure 1) and the Business Capability Model 
(Figure 2), it is clear that any information management system implemented to improve the current 
situation in South Africa should therefore:  

• Ensure raised awareness (this should lead to increased budget allocation and improved water 
quality) 

• Build on existing Good Practice (i.e. not be counter-productive, instead add value) (e.g. link 
to existing systems/Laboratory Information Management Systems) 

• Bottom-up approach – i.e. the system must be useful to municipalities (e.g. provision of 
monthly reports, notification of issues of concern) 

• The system must be easy to use, robust, reliable and low cost (preferably Free Open Source 
Software based to prevent payment of high software licenses by municipalities) 

• Enable intervention in areas facing public health threats 
• Provide strategic data to municipalities, DWAF, other role players, etc 
• Satisfy municipal Governance Requirements 
• Support DWAFs regulatory function and other role player requirements  
• Undergo iterative enhancements via municipal and sector feedback 



The above key aspects have been incorporated into the development of the eWQMS. The 
eWQMS is a novel Open Source Software based system which is able to guide (i) regulatory 
compliance by WSAs, (ii) the timeous supportive intervention in water quality failures, (iii) 
infrastructure improvement, and (iv) capacity development of municipal staff. The eWQMS is 
accessible via the internet (www.wqms.co.za), and is a very useful means for allowing a range of 
participating parties (including Water Service Authorities, Provincial and National Government, 
etc) to guide the tracking, reviewing and improving of water quality.  Importantly, the eWQMS has 
been developed in a “bottom up” approach with WSAs, IMESA, DWAF and the Water Research 
Commission. Features of the eWQMS include (a) Management Dashboard (highlights sample sites 
satisfying and/or failing drinking-water quality requirements), (b) Compliance Overview (summary 
of legislative compliance), (c) Data Analysis (dynamically generate tables and graphs), (d) Reports 
(archive of water quality management reports), (e) Monthly Summary Reports (automatically 
generated reports), (f) Information (drinking-water related information and references), (g) 
Infrastructure (capture details of water system infrastructure),  (h) Administration (configure and 
manage system set-up) and (i) Risk Toolbox (WSAs can perform a self-assessment of the status of 
DWQM Programmes, water supply system infrastructure, etc).  

Figure 3: eWQMS users examine the Management Dashboard screen, both highlighting 
compliance and drawing attention to health threats 

 
A key yardstick as to successful implementation is the extent to which water quality data flows 

onto eWQMS. The figure overleaf shows the progress achieved and the current participation rate as 
regards monthly data submission by WSAs (municipalities). In particular, for July 2008, 152 out of 
166 WSAs in South Africa (i.e. 92%) submitted data to the eWQMS before the cut-off date for 
reporting purposes.  
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Figure 4: WSAs in South Africa loading drinking-water quality data onto the eWQMS  
 

4. Demonstration Of Derived Benefits From Using The Internet Accessible 
eWQMS  

Considering Figure 2 in Section 2, the following section will demonstrate the various steps of 
water quality management competence in municipalities, and include examples of how the eWQMS 
has assisted municipalities.  

  

Are You Providing A Good Quality 
Drinking-Water In Major Towns?

Yes
100%

No
0%

 Step 1: Unaware 
In order to improve water quality management, municipalities must be aware of the requirements 

for effective water quality management (“they don’t know that they don’t know”). This lack of 
awareness/knowledge was clearly evidenced during initial piloting and roll-out of the eWQMS, 
where by way of example, in 2004 in the Western Cape (a province in South Africa), a study of 
drinking-water quality management yielded the following key outputs (see figure below).   

 
 
 
 
 
 
 
 

Figure 5: Results obtained from drinking water quality monitoring and management study and 
associated audit of drinking-water quality 

 
The above figures clearly highlight that although the municipalities stated that they were 

providing a drinking-water of good quality to consumers, the statement was in strong contrast to the 
actual results, which showed only 58% compliance with regards to total coliforms (a bacteriological 
indicator of treatment efficiency) and only 81% compliance with regards to faecal coliforms (a 



bacteriological indicator of health risk). South African drinking-water quality standards at the time 
of the study required 96% compliance with regards to both parameters for a drinking-water to 
qualify as “good”. In addition, and of great concern was that a large proportion of municipalities 
(31%) were unaware of the drinking-water quality standards that needed to be maintained.   

Similar findings were prevalent in other provinces of South Africa. To improve awareness, 
DWAF has implemented many water quality monitoring and management related initiatives 
(workshops, training material and sessions, conferences, etc). In conjunction, the eWQMS has 
supported improved awareness through discussions at forums, training at workshops, use of easy to 
understand colour coding highlighting issues of concern, indicating progress regarding data 
submission, the provision of water related information (e.g. guidelines for managing water system 
infrastructure, water quality parameters, their effects and how to rectify issues) and references (e.g. 
National Water Act, Water Services Act, National DWQM Framework, etc) (see figure below). 

The approaches utilised (the eWQMS and other DWAF based initiatives) has lead to significant 
improvement in water quality monitoring and management awareness throughout South Africa.   

 
Figure 6: Information page explaining the significance of E.coli and its effects, the applicable 

standards and possible reasons for failure 
 

 Step 2: Aware 
Even though WSAs become aware, they probably do not know what exactly is required from 

them, and thus the eWQMS has been configured to assist with this. Not only does the eWQMS 
make WSAs aware of the minimum water quality monitoring requirements (e.g. What parameters 
should be monitored? How many samples should I collect?) (see Figure 7 overleaf), it also 
immediately tracks the status of data loaded onto the eWQMS vs. applicable water quality 
standards, with the eWQMS making use of summarised views (graphs and tables) of data which are 
colour coded to assist with interpretation and identifying issues of concern (for example, GREEN = 
Acceptable, RED = Poor) (see Figure 8 overleaf). The eWQMS has therefore assisted the water 
sector to speak a common language (“I see you had two “REDs” last month – what did you do to 
rectify the issue?”).  

 
 
 



Figure 7: Comparison of samples collected in two WSAs highlighting good practice (left) versus 
poor practice (right) (e.g. consistent monthly collection of sufficient samples for minimum required 

parameters versus the need for more consistent monitoring and improved bacteriological 
monitoring – i.e. “straight line” versus “waved” bar graph) 

 

 
Figure 8: Management Dashboard for Northern Cape highlighting colour coding (e.g. RED = 

health related issue) 
 
In addition, as municipalities are often poorly capacitated, and to assist municipalities with 

communication, a monthly summary report is automatically generated by the eWQMS. This report 
is also communicated to other sector stakeholders so that they are aware of issues of concern.  

Although these outputs make the WSA aware of the main water quality challenges they face, it 
does not, however, guarantee that they utilise the information effectively. In order to address the 
above, the WSA needs to become more comfortable with water quality management and identify 
the underlying causes of issues. For this to occur, the WSA needs to practice (Step 3). 

 
 Step 3: Practice 
Practice includes both effective monitoring and associated management, and utilising the various 
graphical and tabular outputs from the eWQMS to further investigate and address key issues of 
concern. At present, many municipalities do not do day-to-day operational monitoring (e.g. daily 



checks of pH, turbidity, electrical conductivity, free chlorine residual and adjustment to ensure 
effective operation), and most municipalities do not use all the eWQMS features, with use largely 
limited to the automatically generated outputs (e.g. Management Dashboard, Compliance 
Overview, Reports). The use or lack of use of the more advanced features of the eWQMS (e.g. 
Analysis) provides an indication of the water quality management status of the municipality, with 
water quality management champion municipalities utilising a greater range of the available 
features. Importantly, technical staff utilise these outputs to track issue resolution and to convey to 
top management where an issue has been successfully addressed and resolved (i.e. they form good 
habits – Step 4) (see Figure 9 below).  

 
 
 
 
 
 
 

 
 
 
 
 

Figure 9: High residual aluminium values identified through monitoring were resolved (through 
improved pH control) and have continued to be non-problematic 

 
 Step 4: Habit 

Through use of the eWQMS good habits can be grown. By way of example, the monthly 
summary report is automatically generated on the 15th of every month (e.g. July 2008 report was 
generated on the 15th August 2008). In order for the municipality to obtain an automatic report 
(which saves them time and effort), they need to load data onto the eWQMS before the end of the 
14th. This incentive has been very effective, with some 92% of municipalities loading data before 
the cut-off date for the July 2008 report. In addition, once municipalities are more familiar with 
water quality management aspects, they increasingly want to meet stipulated minimum 
requirements and improve performance (i.e. they begin to become champions). In order to assist, an 
“audit” of the current municipal water quality management programme is automatically displayed 
on the eWQMS (see Figure 10). In addition, municipalities develop a need to benchmark their 
performance versus other municipalities, and therefore the eWQMS has been configured to contain 
benchmarking elements (see Figure 11 below). This information is used to indicate to Municipal 
Council the status of the municipality (above/below national average), indicate how funding has 
been used to improve performance, etc.   



 
 
 
 
 
 
 
 
 
Figure 10: Water quality monitoring programme assessment, highlighting key issues as drinking-

water quality and frequency of monitoring (RED/YELLOW on the diagram) 

 
Figure 11: Overview screen indicating (i) performance of municipality vs. provincial and 

national performance and (ii) recommended minimum number of samples that should be collected  
 
A key concern related to Step 4 (Habit) is municipal complacency, where for example, a single 

individual is responsible for water quality management functions within the municipality. Where 
this person is ill or leaves the organisation, a gap immediately exists. This can literally turn a 
champion municipality into a struggling municipality overnight. Through storage of other water 
services related information on the eWQMS (e.g. not only water quality data but sample point 
locations, infrastructure types, laboratory information, etc), a municipality can maintain knowledge 
within the organisation, thus minimising disruptions as a result of staff migration. This information 
also assists with mentoring of junior staff.  

     
 Step 5: Mastery 

Although the metropolitan municipalities and some of the better resourced local municipalities 
may argue that they have already “mastered” water quality management, investigations have 
revealed that this might not be the case. It is therefore argued that within the South African context, 
the vast majority of WSA are at best at Step 4 (Habit). With increased competence in water quality 
management is the desire to perform strategic assessments to identify key gaps that need to be 
addressed to optimize water services. The eWQMS has started to address this need, and currently 



contains a number of risk based assessment tools, which can be used by WSAs to conduct self-
assessments of infrastructure (e.g. Water Research Commission Supply System Assessment Tool, 
Water Research Commission Wastewater Ponds Assessment Tool), water quality management 
programmes, etc. The outputs from these tools should be used to draft Action Plans, so that the 
WSA can master water quality management within its area. By way of example, a Strategic 
Assessment of Water Quality Management (Gap Analysis) has been conducted for all WSAs in 
South Africa in both 2006 and 2007. The Strategic Assessment identifies the requirements for 
sustainable water quality management and considers the following six aspects: (1) Water 
Legislation, Policies and Regulations; (2) Water Resources and Water System Infrastructure; (3) 
Water Quality Monitoring, Laboratories and Logistics; (4) Human Resources; (5) Management; and 
(6) Finances. In the Northern Cape, no improvement between 2006 and 2007 was noted in four of 
the above six categories. However, significant improvement was noted in both Category 1 (the 
understanding of water quality requirements) and Category 3 (performing the water quality 
monitoring function) (see Table 2 below). By way of example, the improved performance in 
drinking-water quality monitoring at a particular WSA in the Northern Cape, namely Kamiesberg 
Municipality is also highlighted (see Figure 12).  

 
Table 2: Improved understanding of water quality requirements in the Northern Cape 

 
Water Legislation, Policies and Regulations 

Drinking Water Quality Monitoring, 
Laboratories and Logistics 

 Acceptable Marginal Poor No Data Acceptable Marginal Poor No Data 

2006 25% 22% 47% 6% 6% 25% 63% 6% 

2007 53% 25% 22% 0% 28% 66% 6% 0% 

 
 Performance – 2006

 
 
 
 
 Performance – 2007

 
 
 
 
 
 
 

Figure 12: Improved water quality management performance at Kamiesberg Municipality  



5. Conclusions 
The implementation of the web-based Water Quality based Performance Management System 

for Local Government in South Africa has:  
• Created improved awareness of the requirements for effective water quality monitoring and 

management  
• Driven progressive improvement in water quality  
• Provided real-time reporting of water quality by municipalities  
• Enabled early intervention in areas facing immediate public health threats 
• Provided strategic data and information related to the quality of water services   

Of importance to note, however, is that the use of eWQMS alone cannot solve issues, and a 
number of key factors are also required, including awareness and prioritisation (from Mayor to 
Technician), on-going communications between role players, operational test equipment and 
proficiency therewith, water quality data collection and assessment, and ongoing support and 
interaction.  

Through use of the eWQMS, however, municipalities are made more aware of issues of concern 
which therefore assists with directing limited resources to areas of need. Thus by using the system 
significant improvements in water quality can be achieved despite little or no additional capacity. 
By simply having a structured water quality sampling programme and working “smarter” with 
better information, municipalities become more effective and thus make better use of the capacity it 
already has. Therefore, by using the eWQMS to its full potential, municipalities in South Africa will 
be empowered to master water quality management.   
 
References 

De Souza PF, Ramba MH, Wensley A and Delport E (2006) Implementation Of An Internet Accessible 
Water Quality Management System For Ensuring The Quality Of Water Services In South Africa. Paper 
Presented at WISA Conference, Durban, South Africa, 2006.  

De Souza PF, Wensley A, Mackintosh GS and Ramba MH (2008) A Web-based Application for Water 
Quality Performance Management of Local Government in South Africa. Paper presented at PI08 
Conference, Valencia, Spain, 2008 

Department: Water Affairs and Forestry (2005) A Drinking Water Quality Framework for South Africa, 
December 2005. 

Department: Water Affairs and Forestry (1997) Water Services Act (Act 108 of 1997).   
Hodgson K and Manus L (2008) An Incident Management Protocol for Drinking Water Quality Failures 

in South Africa. Paper presented at WISA Biannual Conference, Sun City, South Africa, 2008.   
Ingham G (2007) Motivate People. Dorling Kindersley Limited. ISBN-978-1-40531-751-1 pp 38 – 39.  
Mackintosh GS, Ramba M, Wensley A, Manus L, Stevens F and Delport E (2007) Towards Effective 

Municipal Water Quality Management – Feedback on Key Success Factors and Future Challenges Identified 
during the DWAF / IMESA Initiative. Paper presented at IMESA Conference, Durban, South Africa, 2007.   



Mackintosh GS, De Souza PF, Wensley A, and Delport E (2005) Multidisciplinary Considerations For 
Satisfying Water Quality Related Services Delivery Requirements - A Practical Tool For Municipal 
Engineers. Paper presented at IMESA Conference, Port Elizabeth, South Africa, 2005.   

Mackintosh GS, de Souza PF, Wensley A, and Delport E (2004) Operationalising South Africa’s 
Compulsory National Standards for Potable Water – Practical Considerations for Water Service Authorities. 
Paper presented at IMESA Conference, Mossel Bay, South Africa, 2004. 

Manus LAV and Hodgson K (2008) Drinking Water Quality in South Africa. Paper presented at WISA 
Biannual Conference, Sun City, South Africa, 2008.   

Stevens F, Wensley A, Mackintosh GS and Delport E (2008) Development And Implementation Of A 
Water Quality Performance Assessment And Management System For Local Government In South Africa. 
Paper presented at PI08 Conference, Valencia, Spain, 2008 

Wensley A, Mackintosh GS, Hattingh L and Manxodidi T (2008) A Risk-based Strategic Assessment of 
Local Government’s Capacity to Implement Sustainable Water Quality Management. Paper presented at 
PI08 Conference, Valencia, Spain, 2008 


	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

