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Purpose  

Challenges  in the implementation of the WFD:  

- Identification of the pressures that cause the deterioration of 
ecological status of water bodies  

-Prediction of the ecosystem evolution upon mitigating these 
pressures  

 

MAIN GOAL:  

Å Implementation  and  test  of  the  EPA AQUATOX model  in  two  case  
studies  catchments  in  Luxembourg  which  are  subject  to  strong  
agricultural  and  urban  pressure  

 

a) Assess  nutrients,  pesticides  and  PAHs exposure  and  bioaccumulation  
in  river  food  webs  

b) Extrapolate  acute  and  chronic  toxicities  

c) Differentiate  between  eutrophication  and  ecotoxicological  effects  

d) Evaluate  uncertainty  
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Model hypothesis  

Å Our hypothesis is that we can relate nutrients and toxicants loads to specific 
community structures reflecting the ecological state.  
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AQUATOX model (Park et al., 2008; US EPA)  

Å Integrates chemicals fate & ecological effects  

Å Predicts combined effects of multiple stressors (nutrients, organic 
toxicants, temperature, suspended sediment, flow)  

Å Simulates indirect and chronic effects  

Å Peer reviewed by independent panels  
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Model design (1)  
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Model design (2)  
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Variables and parameters   Data source  

Flow data and site characteristics  2011  M3 monitoring  campaigns, AGE  

GPP, ER, Oxygen  and nutrients dynamics  2011 M 3 monitoring  campaigns  

Detritus  (water column  and sediment )  2011 M 3 monitoring campaigns  

Autotroph biomass (Benthic algae)  2011 M 3 monitoring campaigns  

Invertebrate biomass  AGE counts (1999 to 2010)  and literature  

Fish biomass  AGE counts (2009  to  2011) and literature  

Species traits (growth, reproduction, 
feeding preferences, etc.)  

Literature  

Toxic chemicals input (in water, TSS)  2011 M 3 monitoring  campaigns  

Ecotoxicological  data,  chemical properties  
(LC50, EC50, etc.)  

Literature  
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Case studies  

Mamer  

Wark  

Pesticide impact case study  
Å 81,5 Km 2  

Å Mean  discharge :  
     1,28 m  3 s -1 

Å Soil  with  low  infiltration 
capacity  

 

Urban  impact case study  
Å 82 Km 2  

Å Mean  discharge : 0,91 m  3 s -1 

Å High WWTP discharge  
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Model Validation ( 1) River metabolism  
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MODEL SIMULATION  MEASURED DATA  

Model Validation (2) Alignment of 

macroinvertebrate  index in AQUATOX 
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Model Validation ( 3) PAHs bioaccumulation  
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Model Results   
Pesticides and PAHs predicted toxic effects  
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