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Introduction

* Maintaining microbiological quality of water sources used to supply
drinking water is criticall. This is a key issue in rural areas where
drinking water is often sourced from poorly-treated private
supplies, yet risk of faecal contamination of water courses is
elevated (e.g. due to high grazing densities, open farm yards and
rudimentary sewage treatment systems?).

* Policy development and effective mitigation can be aided by
increasing understanding of spatio-temporal dynamics of faecal
contamination, and models which can make continuous predictions
along river networks?!3.

Aims (Work Package 1):

For a mixed land-use stream network, 1) Investigate spatio-
temporal dynamics of faecal contamination using a long-term
dataset; 2) Assess whether stream network spatial linear models
(SLMs)*> accounting for autocorrelation between flow-connected
sites can improve prediction of long-term faecal contamination
compared to simple multiple linear regression (MLR) models.

Results
FC — Flow Dynamics (Fig 2): No clear relationship between flow and
concentrations of FC. However, low and high flow samples composed
Results: Table and Figures only 7.5% and 10% of all samples, respectively. Spatially, sites 1 and 3
have highest median concentrations during all and high flows, whilst
sites 2, 3 and 7 have the highest during low flows.
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FC Seasonal Dynamics (Fig 3): Lack of strong relationship between
concentrations of FC and season, however concentrations tend to be
elevated in summer. Spatially, sites 1 and 3 have highest
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Soei distribution of L,,, with step-changes occurring with large increases

in L, (Fig 4a). SLM predictions of log,, 50" and log,, 95%

| concentrations (Fig 4b and 4c) change more smoothly, and spatial

S patterns are governed by distributions of L,, and residuals from fixed-

e effects part of the models. SLM predictions give greater accuracy and
therefore confidence in identifying hot spot areas of contamination.
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Fig 3: The 5t", 50t and 95th percentile most probable number (MPN) concentrations of
faecal coliforms for each sample site for summer and winter. 50t percentile is shown by
square markers, 5th and 95th percentiles are given by line caps
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Table 1: Summary of predictive statistics for models predicting 5t, 50t" and 95th concentrations of faecal coliforms. Filled circles are prediction sites, with circle size d 1 f f | 1 1 1 h
percentile concentrations of faecal coliforms (log,, MPN CFU / 100 ml) representing the standard error of prediction. Large open circles are observed sites. y n a m I CS O a e Ca CO n ta m I n a t I O n I n a m O n ta n e Ca tc m e n t g
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