
6 Eawag News 71/November 2011

Focus

Manouchehr Amini, 

 geospatial modeller in  

the Systems Analysis, 

 Integrated Assessment 

and Modelling depart-

ment, is responsible for 

developing Web-based 

GIS applications.

Putting geogenic 
contamination on the map
Arsenic and fluoride occurring as natural (geogenic) contaminants in groundwater 

threaten the health of millions of people. A Web-based GIS application will not  

only raise awareness of this issue but also help policymakers to identify areas at  

risk of contamination.

Providing safe drinking water and improving water quality are 

global challenges requiring huge efforts. According to the World 

Health Organization’s latest estimates, more people die each 

year from the consequences of unsafe or inadequate water sup-

plies than from all forms of violence [1]. Poor water supplies and 

sanitation also have an impact on economic growth in much of 

the developing world, costing countries of the Middle East and 

North Africa between 0.5 and 2.5 per cent of GDP every year [2]. 

Accordingly, one of the UN Millennium Development Goals is to 

halve, by 2015, the proportion of the population without sustain-

able access to safe water and basic sanitation.

Geogenic contaminants: a health risk. In many parts of the 

world, groundwater is an indispensable source of drinking water, 

as it is free of the pathogens which are widely found in surface 

waters. However, groundwater quality may be affected by nat-

ural substances leached from the aquifer’s rocks and sediments. 

These geogenic contaminants pose a risk to human health. It is 

estimated that around 200 million people are affected by arsenic 

and fluoride contamination alone – roughly 5 per cent of all those 

who use groundwater for drinking worldwide.

Chronic exposure to excessive levels of arsenic in drinking 

water can cause a variety of health problems, ranging from skin 

Drinking water from groundwater wells in many parts of Cambodia contains elevated concentrations of arsenic.
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bases and explore geospatial information. Another example of 

open-source GIS libraries is OpenLayers (http://openlayers.org).

In order to share our data on geogenic contaminants in 

groundwater and our modelling expertise, we have used these 

freely available tools to develop a Web-based GIS application 

(Fig. 3). We have established a local open-source server which 

hosts our global geospatial database and probability maps. With 

this application, users can overlay and manipulate the available 

geospatial information, as well as obtaining data from other spatial 

data infrastructure services such as the UN GEO Data Portal 

(http://geodata.grid.unep.ch/webservices).

With our Web-based GIS application, we aim to put geogenic 

contamination on the map in an attractive and informative manner. 

The online tools should also provide information for regions where 

groundwater monitoring is not routinely carried out, thus helping 

policymakers, global organizations, local governments and NGOs 

to identify high-risk areas and locate safe groundwater resources.

Continuous improvements. The GIS application will become 

available at http://webgis.wrq.eawag.ch in 2012. It should be 

noted that the global maps are not yet suitable for detailed 

regional assessments, since their accuracy is limited by two 

factors – the spatial resolution of globally available information and 

the availability of measurement data. However, on the regional 

scale, the quality of such models can be improved – as shown by 

our regional models [5, 6]. Users will be able to upload their own 

data and develop regional probability maps, using the statistical 

library and support provided.

As more information becomes available, we are likely to see 

numerous and rapid developments in the years ahead. Improve-

ments in our understanding of hydrogeochemical processes and 

optimized modelling procedures should enable us to identify 

affected aquifers more precisely in the future. i i i

Fig. 3: The user interface of the Web-based GIS application (pre-release version).
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