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1   Background 

Mechanistic effect models have been applied to eco-
toxicological questions for over 25 years (e.g. O’Neill et 
al. 1982; Kooijman and Metz 1984; Pastorok et al. 2003), 
but their use in regulatory risk assessment has been very 

limited so far. Recently, the value of models in support 
of regulatory ecological risk assessments is being recog-
nized. Thus, such models were mentioned as valuable 
higher tier tools in several recent expert workshops on 
risk assessment of pesticides under the European Direc-
tive 91/414, i.e. the SETAC workshops AMPERE on me-
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socosm tests (Alix et al. 2007) and AMRAP on macro-
phyte testing (Maltby et al. 2009). The ELINK workshop 
focused on how to extrapolate from the usually simple 
exposure patterns in ecotoxicological test systems to the 
complex exposure scenarios predicted by the exposure 
models that are used in risk assessments, and different 
types of effect models were discussed for the potential 
use to solve this problem (Hommen et al. 2009). Finally, 
the LEMTOX workshop (Forbes et al. 2009; Thorbek et 
al. 2009) was organized especially to bring together in-
ternational experts from Europe, Japan, and North 
America to discuss the pros and cons of using ecological 
models (mainly population models) for pesticide risk 
assessments. 

Generally, the uses of such models are not restricted 
to pesticides. Within a project sponsored by the CEFIC 
Long Research Initiative, the protection goals of the dif-
ferent European Directives for chemicals, including 
plant protection products, biocidal products, pharma-
ceutical products for human or veterinary use and in-
dustrial chemicals, have been reviewed to identify the 
relevant main areas of application for mechanistic ef-
fect models in chemical risk assessment (Galic et al. 
2008): clarifying ecological relevance of observed effects 
(usually on the level of individual organisms) in stan-
dard laboratory tests for risk at the population level (e.g. 
the relevance of the effects on reproduction or growth 
of fish for the sustainability of populations); extrapolat-
ing effects from an experimentally tested exposure to 
other untested exposure patterns (e.g. from the tested 
one-peak exposure in a mesocosm to the multiple peak 
exposure profile predicted for field conditions caused 
by multiple drift, run-off and drainage events); extrap-
olating recovery processes (e.g. from intrinsic recovery 
tested in a mesocosm study to recovery, including recol-
onization in an agricultural landscape or from observed 
effects and recovery of species experimentally tested to 
effects and recovery of untested species with different 
life cycle types); analysis and prediction of possible indi-
rect effects in communities (by the use of dynamic com-
munity or ecosystem models); and prediction of bioac-
cumulation within food chains and food webs. 

2   Aim and scope of the new advisory group 

Recent reviews of the state-of-the-art of ecologi-
cal modeling for risk assessments have highlighted the 
need for standardization of modeling approaches (Pas-
torok et al. 2003; Grimm et al. 2009). Such standardiza-
tion requires concerted actions with all stakeholders in-
volved in the regulatory process. 

Therefore, a new SETAC-Europe Advisory Group 
on “Mechanistic effect models for ecological risk assess-
ment of chemicals” (MEMoRisk) was established in au-
tumn 2008. During the SETAC-Europe Annual Meeting 

in Warsaw in May 2008, 21 people joined the founding 
meeting where the necessity, scope and aim of such a 
group were discussed. A founding steering committee 
(the authors of this paper) was selected to prepare a pro-
posal and to bring the advisory group into life. 

The overall aim of the advisory group is to explore 
and evaluate the benefit of mechanistic effect modeling 
for the risk assessment of chemicals in Europe and else-
where as appropriate. This will be done by establishing 
a forum for better communication and cooperation of 
scientists in academia, industry and government work-
ing on or with mechanistic modeling to analyze and 
predict effects of chemicals on organisms, populations 
and communities. 

Within the scope of MEMoRisk are models to ana-
lyze and predict effects of chemicals on organisms, pop-
ulations, communities and ecosystems in aquatic, soil 
and terrestrial environments. The term ecological mod-
eling is avoided here because it is often used for pop-
ulation, community, food web and ecosystem models, 
but MEMoRisk will also consider models that describe 
and predict effects on the level of the single organism, 
e.g. toxicokinetic and toxicodynamic models, dynamic 
energy budget models, biotic ligand models. Empirical 
statistical models (e.g. dose-response functions, species 
sensitivity distributions, multivariate models of com-
munity structure) and QSARs, however, are outside the 
scope of MEMoRisk. 

MEMoRisk will establish a web-based forum for dis-
cussion as well as for providing access to relevant infor-
mation (e.g. links to workshop reports, guidance doc-
uments, reviews, and books). Later on, the group will 
organize session(s) and/or short courses. Valery Forbes, 
Roman Ashauer and Pernille Thorbek will chair a ses-
sion on “Mechanistic effect models for ecological risk as-
sessment” at the SETAC-Europe Meeting in Goteborg, 
June 2009. MEMoRisk Advisory Group will be actively 
involved in organizing expert workshops, e.g. on the 
development of guidance documents on the use of mod-
eling in ecological risk assessment in support of Euro-
pean legislation. The MEMoRisk Advisory Group will 
also actively be involved in the upcoming EU funded 
project CREAM (“Mechanistic Effect Models for Eco-
logical Risk Assessment of Chemicals”), a Marie Curie 
Initial Training Network including more than 20 part-
ners from academia, industry and regulatory author-
ities from eight European countries. CREAM will start 
in summer 2009 (coordinator: V. Grimm; work packages 
leaders: P. Thorbek, V. Forbes, U. Hommen, P. van den 
Brink). 

3   Contact 

The Advisory Group is open to all interested scientists 
and students. The next meeting of the Group will be 
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held during the 19th SETAC-Europe Annual Meeting 
in Göteborg. More information can be found on the SE-
TAC Website at http://www.setac.org/node/11 .
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