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Tiered approach in effect assessment 
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ERA  and modelling approaches 

         Ecological relevance - extrapolation 
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What is a model? 

 

“Essentially, all models are wrong, but 

                  some are useful.”  G.E.P. Box 

 

 A simplification of reality  

 Description in words, physical 
representations or mathematical 
models 

 Leaving out as many details as 
possible to allow better focus on 
essential aspects 

 

"Convenient approximations often bring 
you closer to comprehending the true  

 nature  of things."  

                            H. Murakami 

 

 Purposeful representation 

 2 main goals in using mathematical 
models: understanding and 
prediction 



Effect models in risk assessment for PPPs 

Empirical Modelling 

Advantages  Design easier to understand 

& communicate 

 Represents a ’real’ system 

 Guidance available 

 Completely controlled 

by the modeller 

 Can be applied to all 

populations 

 No spatial/temporal 

limitations 

 Easier to extrapolate 

Disadvantages  Not entirely under control 

 Not all populations are 

amenable 

 Spatial/temporal scale 

limited 

 Not easy to extrapolate 

 Black box problem 

 Validation issues 

 Guidance not yet 

available 

The PPR Panel of EFSA recently published a scientific 

opinion on good modelling practice (EFSA Journal 

2014;12(3):3589,92 pp) 



Prediction of bioaccumulation and biomagnification 

within food chains or food webs  

Extrapolation issue – Food web transfer models 

Currently (simple) food web transfer models are used in regulatory risk 

assessment (important for lipophylic chemicals that are persistent  in the 

environment) 



Extrapolation of effects between exposure patterns 

e.g. from measured one peak exposure in the lab/mesocosm 

to multiple peaks in the field due to run-off, drift and drainage 

effects 

Extrapolation issue – TK/TD models 

Toxicokinetics 

Toxicodynamics 
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TK/TD models have high potential for use in the registration 

procedure for pesticides (e.g. extrapolation of effects of time-

variable exposures)  



Extrapolation issue - Population models 

Extrapolation from effects observed on the level of  

individuals to the population level consequences 

e.g. relevance of hampered individual growth for the 

population level 

Lab tests 

Individual-level Field 

Population-level 



(Meta)population models  

 Metapopulation = a population of populations, 

linked by immigration and emigration 

 Spatially explicit  

 Sink – source dynamics are  

    modelled (action at a distance) 

 For use in ERA habitat quality                                    

   and stressors should be  

   included  

 Enhanced ecological realism 

 Population models may not address possible 

indirect effects (shifts in interactions between 

species); requires link to e.g. food web models 



Analysis and prediction of possible indirect effects 

e.g. between different trophic levels – food web models 

Extrapolation issue – Food web models 

Trophic cascades 

Many food web models have been developed but they are 

hardly used in the registration procedure for pesticides 

(research activity to date). In the future they may play a role 

when developing ecological scenarios. 



Spatial-temporal extrapolation 

e.g. from individual level, to population level, to community 

level may require linking of different types of effect models 

Extrapolation issue – Linking effect models 

(meta)population 

models 
TK-TD models Food web and ecological 

interaction models 



Recovery in ERA 
 ERA for pesticides – some effects may be allowed if 

recovery of the population is completed within a certain 
period 

 The EFSA Aquatic Guidance Document defines two 
Specific Protection Goal options 
 Ecological threshold option 

 Ecological recovery option 

 
    

Spatially-explicit mechanistic effect models may be 

appropriate tools to predict recovery of locally impacted 

populations, communities and ecological functions 



Factors affecting ecological recovery  

EFSA SC, 2015 



EFSA SC, 

2015 



Ecological scenarios for aquatic ERA 

 Most protection goals for pesticide ERA are set at the population level 

 Recovery option (EFSA 2013): Under certain conditions effects are 

allowed if population recovery is achieved within a given time frame (8 

weeks) 

 Ecological modelling approaches 

have been proposed to assess 

effects and recovery  

 Ecological models require 

scenarios that describe the 

environmental context in which 

they are applied 

 

EFSA 2013; Forbes et al. 2009 IEAM; Hommen et al. 2010 IEAM; Galic et al. 2010  IEAM 
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EFSA definition of environmental scenarios 
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 EFSA 2014: Scientific Opinion on good modelling practice in 

the context of mechanistic effect models for PPP ERA 

 Environmental scenarios: abiotic, biotic and agronomic 

parameters that represent a realistic worst-case situation for 

the environmental context in which the model is to be run 

 

 

 

 

 

 

 



Environmental scenarios for ERA 

 Environmental scenario is an integration of both the 

exposure and the ecological scenario... 

 Environmental scenarios: combination of biotic and abiotic 

parameters that are required to provide a realistic worst-

case representation of the exposure, effects and recovery 

for the ecological entities that are evaluated 

  In Europe FOCUS 
exposure scenarios are 
available, but ecological 
scenarios are urgently 
needed 

 

Rico et al. 2015 

 



 Ecological scenarios should be 

developed in a standardized way: 

increase the acceptability of 

modelling outcomes 

 Ecological scenarios: main 

landscape units and climatic 

regions 

Concluding remarks & recommendations 

 The biological composition of aquatic ecosystems should 
be studied and methods for the selection of 
sensitive/vulnerable taxa will be further demanded 

Experiments assessing non-standard species/endpoints 
may be needed to provide basic data 

Evaluation of landscape parameters will be important – e.g. 
GIS tools and ecological model sensitivity analyses 

 

 

 

 



Future perspectives... 

Current pesticide ERA Future pesticide ERA? 

Biology 

Hydrology 

Modelling 

Agronomy 

Pesticide management 

Chemistry 

Toxicology 



TOXICITY TOXICITY EXPOSURE 

   Thank you for your attention 

Questions ? 


