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ABSTRACT: A recently published study on the potential extent of arsenic contamination in groundwater in
Pakistan led to a large media response that spurred widespread interest by the public, health agencies and the
government. An effect was the commitment of the WHO and the Pakistani government to enact immediate
mitigation measures. This highlights the significant effect that contaminant prediction mapping can have on
raising awareness and initiating mitigation action.
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INTRODUCTION

The heterogeneous nature of aquifers and arsenic contamination ultimately mean that it is necessary to test
all wells in an area in order to determine if unsafe levels
of arsenic are present. Contamination prediction maps
help to efficiently use limited testing resources in a targeted manner by identifying areas that are more likely
to exhibit high arsenic levels. A recent study on the
previously unmapped extent of arsenic contamination
in groundwater throughout Pakistan (Podgorski et al.,
2017) used a statistically based approach to map areas
of high probability of arsenic concentration exceeding the 1.5 µg L−1 World Health Organization (WHO)
guideline of arsenic in drinking water. This resulted
in a prediction that 50–60 million people are at risk
to exposure to unacceptably high levels of arsenic in
their drinking water. The ensuing media response has
incited a nationwide debate about the seriousness of
the problem and how to best address it. In this paper,
we look at how this debate has unfolded and what concrete effect the originally published study is having on
the mitigation of the arsenic problem in Pakistan.

distribution of sampled groundwater wells. The probability of the model selected as the cutoff to distinguish
between areas of high and low risk was determined
by the best tradeoff between the prediction accuracy
of low and high values (below or above 1.5 µg L−1 ).
The high-hazard area so determined was then compared with a population map to establish the number
of people at risk in this area, also taking into account
the proportion of people consuming groundwater.
2.2

The findings of this study were disseminated via three
channels: the publication itself in the journal (Science
Advances), a press release issued by the lead author’s
home institution (Eawag, Switzerland) and a press
package released by the publisher to EurekAlert and
other media dissemination outlets that then made the
information about the study visible to media outlets
worldwide.
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METHODS
Statistical modeling

The arsenic study of Podgorski et al. (2017) made
nearly 1200 arsenic measurements around Pakistan,
which were then modelled to create a prediction map of
arsenic concentrations in groundwater exceeding the
WHO guideline of 1.5 µg L−1 . Logistic regression was
used, which finds correlations between known concentrations and predictor variables that act as proxies for
the processes of arsenic accumulation in groundwater. As opposed to interpolation, logistic regression
enables model prediction based on actual physical
relationships, rather than merely the geographical
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RESULTS AND DISCUSSION
Statistical modeling

The main finding of the Podgorski et al. (2017) study
was a prediction model showing a high probability of elevated arsenic concentrations in groundwater throughout the Indus Valley and its tributaries
(Fig. 1A). After trying about 10 different predictor variables, the best model was found using five
variables: fluvisols, Holocene fluvial sediments, soil
organic carbon, soil pH and slope. The cutoff used for
the probability at which the model is accurate at predicting low and high values was 0.60. The high-hazard
area thus delineated encompasses the plains adjacent
to the Indus River and its tributaries in the states of
Punjab and Sindh. Taking into account that approximately 60–70% of the Pakistani population relies on
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the quality and quantity of online attention received
by the study, it ranks in the top 0.07% of all published research ever evaluated by Altmetric (Altmetric
score 608).
3.3 Reaction in Pakistan
In Pakistan, the release of the study was a big story
that resulted in a very high level of interest over the
following weeks. Debates were carried out in the internet, newspapers, television and the government about
the ramifications of the arsenic risk assessment and
how best to go about addressing the problem. As a
direct consequence of the finding’s study, the WHO
sent a special envoy to Pakistan to conduct a week-long
mission to visit arsenic hotspots and investigate the
initiation of mitigation measures. Despite the senate
initially rejecting the study, the Pakistani government
then committed to joining the WHO in launching a
nationwide survey of groundwater quality, which is the
first action that needs to be conducted in addressing
the problem.
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Figure 1. (A) Probability map of arsenic in groundwater in
Pakistan exceeding the WHO guideline of 1.5 µg L−1 . Points
indicate measured concentrations meeting or exceeding this
guideline. (B) Population consuming groundwater at risk to
arsenic concentrations in excess of 1.5 µg L−1 .

CONCLUSIONS

The widespread media response received by the
Podgorski et al. (2017) Pakistan arsenic study and the
ensuing public outcry led to the WHO and the Pakistani
government enacting an immediate mitigation plan.
Aside from the original intent of predicting areas likely
containing high contaminant concentrations, this case
shows that statistically produced prediction maps,
given an adequate level of dissemination, can have an
immediate direct effect in promoting awareness and
prompting mitigation measures.
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Media response
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