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1 Background

Mechanistic effect models have been applied to ecotoxico-
logical 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 recognised. Thus, such
models were mentioned as valuable higher tier tools in
several recent expert workshops on risk assessment of

Environ Sci Pollut Res (2009) 16:250–252
DOI 10.1007/s11356-009-0124-6

Thomas G. Preuss and Udo Hommen contributed equally to this article.

Responsible editor: Henner Hollert

T. G. Preuss (*)
Institute for Environmental Research, RWTH Aachen University,
Worringerweg 1,
52056 Aachen, Germany
e-mail: thomas.preuss@bio5.rwth-aachen.de

U. Hommen
Fraunhofer IME,
Auf dem Aberg 1,
57392 Schmallenberg, Germany

A. Alix
AFFSA, Direction du Végétal et de l’Environnement
(Plant and Environment Directorate),
10 rue Pierre Curie, 94704 Maisons Alfort, France

R. Ashauer
Eawag,
Überlandstrasse 133, Postfach 611,
8600 Dübendorf, Switzerland

P. van den Brink
Alterra, Wageningen University and Research Centre,
P. O. Box 47, 6700 AA Wageningen, The Netherlands

P. Chapman
Unilever—Safety & Environmental Assurance Centre,
Unilever House,
Blackfriars,
London, UK

V. Ducrot
INRA, Agrocampus Ouest, UMR985 Ecologie et Santé des
Ecosystèmes, Équipe Écotoxicologie et Qualité des Milieux
Aquatiques,
65 rue de Saint Brieuc,
35000 Rennes, France

V. Forbes
Center for Integrated Population Ecology, Roskilde University,
4000 Roskilde, Denmark

V. Grimm
Department of Ecological Modelling, UFZ,
Helmholtz Centre for Environmental Research—UFZ,
Permoserstr. 15,
04318 Leipzig, Germany

D. Schäfer
Bayer CropScience, Environmental Safety,
Alfred-Nobel-Str. 50, Geb. 6650,
40789 Monheim, Germany

F. Streissl
EFSA (European Food Safety Authority),
Pesticide Risk Assessment Peer Review (PRAPeR),
Largo N. Palli 5/A,
43100 Parma, Italy

P. Thorbek
Syngenta, Environmental Safety, Jealott’s Hill,
International Research Centre,
Bracknell, Berkshire RG42 6EY, UK



pesticides under the European Directive 91/414, i.e. the
SETAC workshops AMPERE on mesocosm tests (Alix et
al. 2007) and AMRAP on macrophyte testing (Maltby et al.
2009). The ELINK workshop focussed on how to extrap-
olate from the usually simple exposure patterns in ecotox-
icological 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 organised
especially to bring together international 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 different
European Directives for chemicals, including plant protection
products, biocidal products, pharmaceutical products for
human or veterinary use and industrial chemicals, have been
reviewed to identify the relevant main areas of application for
mechanistic effect models in chemical risk assessment (Galic
et al. 2008): clarifying ecological relevance of observed
effects (usually on the level of individual organisms) in
standard 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); extrapolating 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); extrapolating recovery processes (e.g. from
intrinsic recovery tested in a mesocosm study to recovery,
including recolonisation 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
indirect effects in communities (by the use of dynamic
community or ecosystem models); and prediction of bio-
accumulation within food chains and food webs.

2 Aim and scope of the new advisory group

Recent reviews of the state-of-the-art of ecological model-
ling for risk assessments have highlighted the need for
standardisation of modelling approaches (Pastorok et al.
2003; Grimm et al. 2009). Such standardisation requires
concerted actions with all stakeholders involved in the
regulatory process.

Therefore, a new SETAC-Europe Advisory Group on
“Mechanistic effect models for ecological risk assessment

of chemicals” (MEMoRisk) was established in autumn
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 proposal 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 modelling for the
risk assessment of chemicals in Europe and elsewhere as
appropriate. This will be done by establishing a forum for
better communication and cooperation of scientists in
academia, industry and government working on or with
mechanistic modelling to analyse and predict effects of
chemicals on organisms, populations and communities.

Within the scope of MEMoRisk are models to analyse
and predict effects of chemicals on organisms, populations,
communities and ecosystems in aquatic, soil and terrestrial
environments. The term ecological modelling is avoided
here because it is often used for population, 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 community structure) and QSARs,
however, are outside the scope of MEMoRisk.

MEMoRisk will establish a web-based forum for discussion
as well as for providing access to relevant information (e.g.
links to workshop reports, guidance documents, reviews, and
books). Later on, the group will organise session(s) and/or
short courses. Valery Forbes, Roman Ashauer and Pernille
Thorbek will chair a session on “Mechanistic effect models for
ecological risk assessment” at the SETAC-Europe Meeting in
Goteborg, June 2009. MEMoRisk Advisory Group will be
actively involved in organising expert workshops, e.g. on the
development of guidance documents on the use of modelling in
ecological risk assessment in support of European legislation.
TheMEMoRisk Advisory Groupwill also actively be involved
in the upcoming EU funded project CREAM (“Mechanistic
Effect Models for Ecological Risk Assessment of Chemicals”),
a Marie Curie Initial Training Network including more than 20
partners from academia, industry and regulatory authorities
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 held during
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the 19th SETAC-Europe Annual Meeting in Göteborg.
More information can be found on the SETAC Website
(http://www.setac.org/node/11).
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