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Data used

642 Reference sites (IBI-score � 46)
1061 Affected sites (IBI-score < 46)

92 Fish taxa census data

5 Geographical predictors
33 Stressor predictors

EPC-method
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Introduction

Water quality is subject to a variety of pressures and stress factors 
that may contribute to ecological impacts. The significance of each 
individual pressure will vary between locations. In support of water 
management planning, eco-epidemiological analysis of monitoring 
data should show the local magnitude of ecological impact and the 
identity and importance of a variety of stress factors causing this 
impact.

A GIS based method that results in Effect and Probable Cause 
(EPC) pie diagrams has previously been used to diagnose the 
responses of fish assemblages in Ohio (USA) rivers. A large 
proportion of effects could not yet be attributed to any of the 
selected stress factors. For a more conclusive analysis, the variety 
of stress factors was extended, as well as the number of 
independent sampling sites.

The number of potential stress factors was extended to include 
land use factors, human population characteristics, industrial 
activities, habitat alterations, classical water chemistry variables, 
organic loading, nutrient availability and the exposure to a large 
variety of potentially toxic chemicals, consisting of pesticides
(156), pharmaceuticals (50), household product ingredients (7) 
and chemicals of industrial origin (13). 
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• Exceptional climatic conditions (Katrina and drought) forced us to 
base selection of reference sites on high IBI index values instead of 
expert judgement (poster WEPC4-2).

• Still an average of 46% of unknown causation, natural variation and 
model error, despite a larger set of stress factors quantified.

• New RIVPACS model generates the Bray–Curtis distance (BC), to 
measure the compositional dissimilarity between an observed and 
expected assemblage directly. This may be used to reduce 
uncertainty in attribution of causality.

Clean/Dirty Code Group Description
Clean LAT Geography Latitude
Clean LONG Geography Longitude
Clean LOGDA Geography Log Drainage Area
Clean LOGFLOW Geography Log Annual Average Flow
Clean LOGSLOPE Geography Log Slope
Dirty ChannelC Habitat Channel in catchment
Dirty CoverC Habitat Cover in catchment
Dirty PoolC Habitat Pool in catchment
Dirty RiffleC Habitat Riffle in catchment
Dirty RiparianC Habitat Riparian in catchment
Dirty SubstrateC Habitat Substrate in catchment
Dirty #Dams Habitat # of Dams in watershed upstream
Dirty PopDensW Human population Human population density in watershed opstream
Dirty AvgIncW Human population Average $ Income in watershed upstream
Dirty AgrW Land use Relative area of agriculture in watershed upstream
Dirty ForW Land use Relative area of forest in watershed
Dirty UrbW Land use Relative urbanized area in watershed upstream
Dirty #LivestockW Land use # of livestock in watershed upstream
Dirty Ptot Nutrients Total Phospohorous measured
Dirty NO3N Nutrients NO3N measured
Dirty TKN Nutrients Total Kjeldahl Nitrogen measured
Dirty BOD Organic load BOD measured
Dirty msPAFraIN Toxicity msPAF Industrial chemicals measured
Dirty msPAFraHH Toxicity msPAF Household products modelled
Dirty msPAFraEE Toxicity msPAF estrogens modelled
Dirty msPAFraPH Toxicity msPAF pharmaceuticals modelled
Dirty PsMsPAFraPP Toxicity pseudo msPAF pesticides modelled
Dirty PctEffAnnW Waste water Annual percentage of effluents in watershed upstream
Dirty #WWTP Waste water # WWTP in watershed upstream
Dirty #WWTPViol Waste water # of WWTP discharge violations in watershed upstream
Dirty #MHP Waste water # of mobile home parks (MHP) in watershed upstream
Dirty #MHPViol Waste water # of MHP discharge violations in watershed upstream
Dirty #Industries Waste water # of Industries in watershed upstream
Dirty #CSO Waste water # of combined Sewer Overflows in watershed upstream
Dirty PH Water chemistry pH measured
Dirty HARD Water chemistry Hardness measured
Dirty TSS Water chemistry Total suspended solids measured
Dirty COND Water chemistry Conductivity measured


