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Report of the ICES Training Course in Ecosystem Modelling for Fisheries
Management, 8‐12 March, 2010
by
Villy Christensen and Steven Mackinson
1

Summary
Acknowledging the worldwide move toward ecosystem‐based management of ma‐
rine resources, a training course on “Using Ecosystem Modeling for Fisheries Man‐
agement” was conducted at the ICES HQ in Copenhagen during 8‐12 March 2010.
The course was from the early planning phases focused on the use of the Ecopath
with Ecosim (EwE) approach and software, as this is the only ecosystem modeling
software system that is adaptable, flexible, and user‐friendly enough to be used for a
course as contemplated.
Recognizing strongly, however, the need to use a variety of models wherever and
whenever possible, the lecturers started the course with an overview of all available
types of ecosystem models and of their characteristics. They stressed the need to de‐
velop the ecosystem modeling, including the selection of model types, based on clear
objectives for the modeling, notably with respect to what policy questions the models
are to address. As part of this, they emphasized and illustrated throughout the course
how one gains experience from using alternative models, and the risk of uncritically
using any one model without exploration of how uncertainty in model design,
parameterization and tuning, impacts the models capability to address the policy and
research questions. Needless to say, this philosophy for modeling is pertinent for all
kinds of modeling; ecosystem models are by no means unique in this aspect.
It was also emphasized that ecosystem modeling does not represent an alternative to
the standard single species population dynamics modeling currently used widely as
part of the ICES advisory machinery. Rather the ecosystem models supplements the
single species models allowing us to address different research questions, notably
with regard to trade‐offs between fisheries due to trophic or technical interactions.
The course was as mentioned focused on use of the EwE approach and software. The
instructors, however, allocated considerable time and effort to present and demon‐
strate how researchers can modify the modeling approach by programming software
modules that can interact with the underlying data and modeling approach. It is thus
straightforward to develop “plug‐ins” that implement alternative modeling ap‐
proaches or are used to change parameters or obtain results that is not exposed
through the user interface. Also, and importantly, this makes it straightforward to
explore the impact of uncertainty on policy questions through multiple runs of the
models.
The course was planned to give the participants an introduction to some of the more
advanced aspects of using ecosystem modeling for fisheries management rather than
being a basic, introductory modeling course. This was done in recognition of the need
and desire to incorporate such methodologies in the ICES Working Groups’ toolbox,
and it indeed called for a course of a somewhat advanced character. The course de‐

2 |

ICES TCEMFM REPORT 2010

scription thus stated that it was “intended for scientists with some prior experience
with ecosystem modeling”.
The course attracted 27 participants representing 14 countries, and was filled to ca‐
pacity (see listing in Annex 1). Approximately half of the participants had some prior
experience with ecosystem modeling, while it was totally new to the other half. Rec‐
ognizing this prior to the course, the programme was modified to include more in‐
troductory material than originally anticipated, but it was decided not to omit an
introduction to the more advanced aspects of ecosystem modelling (see Annex 3).
This was done because it is the more advanced aspects that are of interest and indeed
direct use for ICES working groups and advisory bodies.
The diverse background of the trainees thus presented a problem for how to set the
level for the course, but based on the course evaluations the instructors managed to
strike a suitable balance enabling the participants to follow without the more ad‐
vanced losing patience. The atmosphere throughout the course was one of excitement
and intensity, and the trainees worked long hours without oversaturation or loss of
interest being apparent. Clearly, the tutorials were especially successful in engaging
the participants in key aspects of and questions related to ecosystem‐based manage‐
ment.
In addition to the numerous lectures by the instructors, Maciej Tomczak, DTU Aqua,
Charlottenlund, presented work on time series fitting in the Baltic, and Mark Platts,
CEFAS, Lowestoft, presented a plug‐in he has constructed to extracting results from
Ecosim runs in a flexible way, e.g., for use in connection with key‐runs of models.
The course made good use of the ICES SharePoint for distribution of files such as
presentations, reading materials, and model databases. This work quite flawlessly,
and was a great resource for the conduction. In order to keep the participants abreast
with a continuously developing program – a necessity if participant feedback is de‐
sired and encouraged – the course relied on a website that was updated several times
each day, see http://sites.google.com/site/icesecopath/.
A total of 24 course evaluations were received through the ICES SharePoint. The total
number of participants was 27, but some left before the evaluation. The participants
were strongly encouraged to respond to the online questionnaire and time was set
aside for responding during the last afternoon’s evaluation session of the course.
Ms. Emilie Hugenholtz, WWF, Netherlands, prepared a report of the training course
for distribution to WWF marine colleagues all over the world (and to Dutch NGOs,
such as Greenpeace and the North Sea Foundation) in order to inform them about the
lessons learned during the ICES training course. We include the report in Annex 2
(with permission) as we find that it neatly illustrates what a colleague with no prior
experience with ecosystem modeling learned from and concluded about the course.
Most of the participants heard about the course through websites and recommenda‐
tions from colleagues or advisors, indicating that direct information through emails
had little impact or need to be improved. The overall response to the course was,
however, that the course was full several months before the course, indicating both
that there is a clear need or interest in this course and that a more efficient recruit‐
ment campaign could help to ensure a continued strong participation in coming
years.
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The course content was rated as being average to difficult, indicating that an accept‐
able balance was struck between the high ambition level for the course, and the real‐
ity that most course participants came with little prior experience with ecosystem
modeling.
The course organization was rated good to very good by the majority of participants,
again indicating that a good balance had between obtained between giving an intro‐
ductory ecosystem modeling course, which would not be able to cover how ecosys‐
tem modeling can be used as part of the fisheries management process, and a more
advanced course (as this course was announced to be) with focus on use for fisheries
management.
The teaching and learning support was rated very favourably by the participants,
with the majority finding the helpfulness of the teachers high and the usefulness of
course materials likewise high. The clarity of presentations was rated good to high by
80% of the respondents.
Overall evaluation of course content was very good (50%) and good (38%), course
organization had 79% in these categories and the remaining indicating it to be aver‐
age. Overall quality of the teaching and of the course drew similar high ratings.
The more detailed comments for the course indicate a clear interest in a mixture of
presentations, hand‐on exercises, and discussions, as was prepared for the courses.
More effort could be used to prepare the course material, notably the exercises before
hand. The responses also make clear the dilemma of selecting participants with a
similar level. The course was announced as an advanced course where the partici‐
pants were expected to have a “some prior experience with ecosystem modeling”.
Half of the participants were what some described as “virgins” with regard to this
form for modeling, while a few had several years of experience. It was difficult to
strike a balance so as to challenge the more experienced while at the same time not
losing the newcomers. The instructors in this respect did an outstanding job accord‐
ing to the bulk of the evaluations, but it should indeed be considered if a more ad‐
vanced type of course should be conducted focused on how to integrate ecosystem
modeling in the ICES management advice, or if advanced work should and can be
left to the ICES Working Group on Multispecies Assessment Methods. Clearly the
interest in the course and the outcome from it indicates that there is a strong need
and request for the introductory to intermediate type of training course conducted
here.

2

Recommendations
•

•
•

The course was overbooked prior to the application deadline, and there clearly is
interest and a need for courses in ecosystem modeling among institutions work‐
ing with ICES. The course was very successful and useful as judged from the
evaluations by the participants. We therefore recommend that another introduc‐
tory‐intermediate level course on “Using Ecosystem Modeling for Fisheries Man‐
agement” be conducted in 2011;
The instructors are encouraged to further develop notably the tutorials to be used
for future training courses;
There should be more time for tutorials and discussions built into the pro‐
gramme;
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•
•

•

3

Training materials and reading lists should be made available to future course
participants several months ahead of the course;
The course description should clearly outline the expected experience level for
participants. Participants should be selected with this in mind to ensure that
some of the very basic aspects of the modeling can be omitted from the already
intense training programme;
The course description should be re‐written to emphasize how ecosystem model‐
ing is being and can be used as part of the ICES advisory work. While this was
the focus for the course, an improved course description will make this more
clear to scientists considering whether to participate;

Course description
The course was planned as a five‐day intensive activity, and was intended for scien‐
tists with some prior experience with ecosystem modeling. Participants were ex‐
pected to have at least a cursory familiarity with the Ecopath with Ecosim (EwE)
software, which can be downloaded freely from www.ecopath.org. We used the new
version 6 of the software, which has been reprogrammed and redesigned in the .NET
environment.
The course provided an introduction to the use of ecosystem modeling as a part of
the fisheries management process. This included an overview of how food web mod‐
eling can be integrated with economic value chain modeling. The focus was on time‐
and spatial‐dynamic modeling, and including an overview and demonstration of
spatial optimization. We introduced the application of ecosystem‐level Management
Strategy Evaluation as implemented in the EwE approach and software.
Course material:
•
•
•

4

Available from download through the ICES SharePoint.
Notebook with EwE installed (can be freely downloaded
www.ecopath.org along with the User’s Guide and other materials)
See the course website for details and links:
http://sites.google.com/site/icesecopath/

from

Course programme and instructors
The programme was circulated to all participants prior to the course, and is available
for download from the ICES SharePoint. The instructors considered the program a
“smorgasbord” from which the final menu could be selected based on the level and
interests of the participants. To accommodate such there were minor changes to the
programme as the course progressed, and these were discussed daily with the par‐
ticipants, with an overview presented at the start of each day, and a summing up at
the end. The programme was updated daily on the course website, and the modified
(as actually conducted) programme is included in Annex 3.
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The programme was designed with an about even split between lectures/discussions
and tutorials. In summary form the programme was:

Monday

Tuesday

Lectures

Tutorials

Welcomes
Ecosystem models, types
and characteristics
Introduction to EwE
Mass‐balance modeling

Simple food web, implications
Mass‐balancing

Mass‐balancing (continued)
Time‐dynamic modeling
Time series fitting, Baltic

Fitting models to time series data
Mediation, (Alternate stable states)

Wednesday Mediation, value chain,
policy optimization
Management Strategy Evaluation

Fishing policy search

Thursday

Value chain demo
Introduction to Ecospace

Friday

MSE follow‐up,
Intro to spatial modeling, spatial
optimization,
Ecospace applications in fisheries
and conservation
Coupling to hydrographic and
other models
Using plug‐ins with EwE
End‐to‐End modeling
Using EwE for decision‐support
The future of ecosystem modeling

Instructors:

Dr Villy Christensen
Associate Professor & Associate Director
Fisheries Centre
University of British Columbia
2202 Main Mall
Vancouver BC
Canada V6T 2K9
v.christensen@fisheries.ubc.ca
Dr Steven Mackinson
Ecosystem Applications Team Leader
CEFAS
Pakefield Road
Lowestoft, Suffolk NR33 0HT
UK
steve.mackinson@cefas.co.uk

MSE

Exploring the spatial North
Sea model, optimization

Q/A, evaluations
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Annex 1: List of participants
N AME

I NSTITUTE

C OUNTRY

E- MAIL

Andrea Niemi

Fisheries and Oceans Canada
Freshwater Institute
Arctic Aquatic Research
Division
501 University Crescent
Winnipeg, Manitoba,
Canada R3T 2N6

Canada

andrea.niemi@dfo‐
mpo.gc.ca

Maciej Tomczak

Technical University of
Denmark, DTU‐Aqua National
Institute of Aquatic Resources,
Section of Fisheries Managment
Systems, Jægersborg Allé 1
Charlottenlund Castle, 2920
Charlottenlund, Denmark

Denmark

mtt@aqua.dtu.dk

Rasmus
Hedeholm

Aarhus University
Department of Marine Ecology
Department of Biological
Sciences, Building 1135, Ole
Worms allé 1,
8000 Århus C, Denmark

Denmark

rasmus.hedeholm@b
iology.au.dk

Jens Brøgger
Pedersen

Aarhus University/Biological
Institute
Department of Marine Ecology
Bygning 1135, Ole Worms Allé,
8000 Århus C, Denmark

Denmark

jens.b.pedersen@biol
ogy.au.dk

Ayoe Hoff

University of Copenhagen,
Faculty of Life Sciences, Institute
of Food and Resource
Economics, Divison of Fisheries
Economics and Management
Rolighedsvej 25, 1958
Frederiksberg C
Denmark

Denmark

ah@foi.dk

Alexander
Kempf

von Thünen Institute, Institute
of Sea Fisheries, Palmaille 9
22767 Hamburg
Germany

Germany

alexander.kempf@vti
.bund.de

Eva
Papaioannou

ʹSea Level Rise and Coasts at
Riskʹ Research Group, The
Future Ocean Excellence Cluster
Christian‐Albrechts University
of Kiel, Department of
Geography, ʹSea Level Rise and
Coasts at Riskʹ Research Group
Ludewig‐Meyn Str. 14, Kiel, 24
098, Germany

Germany

papaioannou@geogr
aphie.uni‐kiel.de

Maren Odefey

Federal Research Institute for
Rural Areas, Forestry and
Fisheries
Institute of Sea Fisheries
Palmaille 9, 22767 Hamburg
Germany

Germany

maren.odefey@vti.b
und.de
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I NSTITUTE

C OUNTRY

E- MAIL

AnnDorte
Burmeister

Greenland Institute of Natural
Resources, Department of fish
and shellfish, Box 570, DK‐3900
Nuuk Greenland

Greenland

anbu@natur.gl

Gema
Hernandez‐
Milian

University College Cork
Department of Zoology, Ecology
and Plant Sciences, University
College Cork Distillery Fields,
North Mall Cork
Ireland

Ireland

g.hernandezmilian@
abdn.ac.uk

Gideon Gal

Israel Oceanographic and
Limnological Research, Kinneret
Limnological Laboratory, PO
Box 447, Migdal
Israel 14950

Israel

gal@ocean.org.il

Jose Ignacio
Fernandez
Mendez

GEF/Unido Integrated
Assessment and Management of
the Gulf of Mexico Large Marine
Ecosystem
Pilot Project on Enhancing
Shrimp Production through
Ecosystem Based Management
Blvd. Adolfo Ruiz Cortines 4209,
3er Piso Ala ʺAʺ. Jardines de la
Montaña, Del. Tlalpan 14210
Mexico City, Mexico

Mexico

WECSG20@yahoo.co
m.mx

Emilie
Hugenholtz

World Wide Fund for Nature
Netherlands, Oceans and Coast
department, Driebergseweg 10
3708JB Zeist, Netherlands

Netherlands

Ehugenholtz@wwf.n
l

Boonchai
Stensholt

Institute of Marine Research
Demersal fish, PO box 1870
5817 Nordnes Bergen Norway

Norway

boonchai@imr.no

Iwona Psuty

Sea Fisheries Institute in Gdynia
Departement of Fishery
Resources
Kollataja 1, 81‐332 Gdynia,
Poland

Poland

iwcia@mir.gdynia.pl

Eva Giacomello

University of the Azores
Department of Oceanography
and Fisheries, Cais Santa Cruz
PT‐9901‐862 Horta, Azores,
Portugal

Portugal

evagiacomello@uac.
pt

Eider Andonegi

AZTI‐Tecnalia, Marine Research
Division, Txatxarramendi
ugartea z/g 48395 Sukarrieta
(Bizkaia)
Spain

Spain

eandonegi@azti.es

Alfonso Pérez‐
Rodríguez

Institute of Marine Research‐
CSIC
Department of Ecology and
marine biodiversity. Fisheries
Research
Eduardo Cabello 6 C.P. 36208
Vigo Pontevedra
Spain

Spain

fonsilei@iim.csic.es
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I NSTITUTE

C OUNTRY

E- MAIL

Sebastian
Villasante

University Santiago de
Compostela. Fisheries
Economics and Natural
Research Resources Unit.
Economics
Av Burgo das Nacions s/n.
Postal Code 15782. Santiago de
Compostela. A Coruña. Spain

Spain

sebastian.villasante@
usc.es

Samuele Tecchio

Institut de Ciències del Mar
(CMIMA‐CSIC), Barcelona,
Spain
Dpt. of Renewable Marine
Resources
Passeig Marítim de la
Barceloneta, 37‐49. E‐08003
Barcelona, Spain

Spain

tecchio@icm.csic.es

Pablo Martín‐
Sosa Rodríguez

Spanish Institute of
Oceanography, Canaries
Oceanographic Centre
CECAF Fisheries, MPAs
Instituto Español de
Oceanografía Centro
Oceanográfico de Canarias
Avenida 3 de Mayo, 73 ‐ Edf.
Sanahuja 38005 Santa Cruz de
Tenerife
Spain

Spain

pablo.msosa@ca.ieo.
es

Andreas
Emanuelsson

SIK, The Swedish Institute of
Food and Biotechnology/
University of Gothenburg,
Department of Marine Biology,
Pontus Wiknersgatan 7
412 57 Gothenburg
Sweden

Sweden

ae@sik.se

Emma Guirey

Marine Scotland Science
Marine Laboratory
375 Victoria Road, Aberdeen,
AB11 9DB, UK

UK

e.j.guirey@marlab.ac.
uk

Neil Campbell

Marine Scotland ‐ Science
Fisheries Data Group, Marine
Laboratory, 375 Victoria Road
Aberdeen AB11 9DB, UK

UK

N.Campbell@marlab
.ac.uk

Mark Platts

Centre for Environment,
Fisheries and Aquaculture
Science
Ecological Applications / Marine
System Dynamics / Fisheries
Cefas Lowestoft Laboratory
Pakefield Road, Lowestoft
Suffolk NR33 0HT, UK

UK

mark.platts@cefas.co
.uk

Michael
Schirripa

National Marine Fisheries
Service Southeast Fisheries
Science Center
Sustainable Fisheries Division
75 Virgina Beach Drive Miami,
Florida
USA 33149

USA

Michael.Schirripa@n
oaa.gov
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I NSTITUTE

Louisiana State University, USA
Department of Oceanography
and Coastal Sciences, 2603
Rittiner Dr. Baton Rouge, LA,
USA 70806

C OUNTRY

USA

E- MAIL

klewi41@tigers.lsu.e
du
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Annex 2: Course report, Emilie Hugenholtz, WWF

Memo
To:

WWF Marine Team

From:

Emilie Hugenholtz, Marine Advisor WWF Netherlands

Date:

Subject:

Lessons learned in course on Ecosystem Modelling of
Fisheries Management, by the International Council for
the Exploration of the Sea (8‐12 March, 2010 Copen‐
hagen)

19 March
2010

1. Various ecosystem models
There are several levels of looking at fisheries within an ecosystem:

Ö Single species approach
Ö Dynamic system models, models that attempt to represent both bottom‐up (physical) &
top‐down (biological forces), such as OSMOSE

Ö Minimum realistic models, which include the dynamics of key species and target species.
An example is the Multi‐species Virtual Population Analysis (MSVPA), which is an exten‐
sion of traditional fisheries stock assessment models designed to quantify predator‐prey
interactions, estimate predation and fishery mortality rates, and more effectively model
the dynamics of exploited fish stocks, e.g. applied to the North Sea, the Georges
Bank/Gulf of Maine, the Baltic Sea.
Ö Whole ecosystem models, which attempt to describe all trophic levels in an ecosystem,
including e.g. abiotic features. Examples include Atlantis and EwE. Atlantis and EwE are
in fact the only ones that include full‐spectrum trophic interactions.
If you decide to use a model, your choice depends on the specific questions you wish to an‐
swer and what is the simplest way to get there? You never have all the needed information
and often integrating a lot of information is difficult. Ecosystem models can tackle this best.
There are various models; these do not compete, but rather should be seen as complemen‐
tary to each other. In order to increase the robustness of your analysis, you should always
seek to crosscheck with other models. Plaganyi gives a good overview of various models.
When you have chosen a model, you always need to be critical about the data‐input: assess
the origin of each parameter and its pedigree; how well can we trust data, is it reliable, how
well rooted is it and what is the time‐span? What data goes in, influences what comes out.
Ecosystem models are especially important to ask policy/research questions that we cannot
address with the traditional single species assessment models, and they should be seen as
complimentary to such models. Ecosystem models are thus not constructed to replace single
species assessment models, we will still need such to address tactical management ques‐
tions.
2. Ecopath with Ecosim (EwE)
EwE is a free ecological/ecosystem modeling software and is the world’s most widely used
tool for ecosystem modelling, with more than 6000 registered users in 155 countries. It is
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designed to enable construction of data‐rich ecosystem models, with a focus on their use for
implementation of ecosystem‐based fishery management.
The EwE software package can be used for a number of things, such as addressing ecological
questions, evaluating ecosystem effects of fishing, exploring management policy options,
analyzing the impact and placement of marine protected areas; predicting movement and
accumulation of contaminants and tracers; modeling the effect of environmental changes.
Compared to for example the Atlantis ecosystem model, EwE is more user‐friendly and runs
faster. You can set up a model for an ecosystem with EwE in anywhere from days to months,
where Atlantis typically will take two years for that same ecosystem.
EwE has three main components:
Ecopath ‐ a static, mass‐balanced snapshot of the system;
Ecosim ‐ a time dynamic simulation module for policy exploration;
Ecospace ‐ a spatial and temporal dynamic module primarily designed for exploring impact
and placement of protected areas.
Ecopath provides you with a snapshot of the ecosystem at a given point in time. It describes
ecosystems by balancing flows between trophic groups. The principal assumption underlying
Ecopath is that there has to be balance in trophic flows, so that demand by predators must
be met by production by prey. When the model is balanced, this means that total input
equals total output for each of the ecosystem components. Ecopath parameterizes models
based on two master equations:
1. Production, which includes biomass accumulation fishing mortality, predation, net migra‐
tion rate, other mortality
2. Consumption, which equals production+respiration+unassimilated food. There can be
many different balances, and consequently you need to check your balance with data and
reality.
This data is then imported into Ecosim, which enables you to do dynamic modelling, produce
various simulations and explore policy models. There are many features, parameters and
functions within Ecosim; too many to put in this memo, so here are some examples of dy‐
namic modelling features:

Ö Fit: You can make your model work when you add a specific feature, e.g. when juveniles
Ö
Ö
Ö

Ö

come in and out, but you don’t know how many, the model allows you to make an esti‐
mation of a feature, so that it is consistent with all patterns.
Forcing functions: Ecosim and Ecopath describe only feeding interactions. However,
forcing functions were introduced to present e.g. a physical structure or environmental
parameter to influence the trophic interactions over a given period of time.
Fisheries: you can include e.g. description of fleet, landings, discards, discard fate, tech‐
nological creep, cost of fishing, market price by group, value chain including processors,
etc.
Mediation. This helps to impact a specific trophic interaction between groups, such as
mangroves can be available to prey to hideout. You can enter e.g. temperature, salinity
or other environmental parameters and model the relation between a species and these
environmental factors. In this way, you can model e.g. the impact of trawling and its
consequent nutrient resuspension having an effect on primary production.
Vulnerability. An assumption in many models is that all prey is available to predators.
However, this is not always the case; fish are smart and they can hide. This means prey
behaviour limits predations. This also implies that a sample by scientist for an amount of
available food for a population or stock, may in fact not be entirely available for their
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predator. This idea by Carl Walters is called the ‘foraging arena’ and can be integrated
into the EwE model through the Vulnerability parameter; meaning a limitation of the
availability of a species to prey or fishery
Ö Ecosim can help identify ecosystem changes, e.g. regime shifts (the Baltic EwE model
shows a regime shift around 1989 from a cod dominated to a sprat dominated system
and its fisheries shifted effort to lower trophic levels) and trophic cascades.
Policy models:

Ö Ecosim includes economic parameters, e.g. cost of fishing or payment for ecological
services. You can include vessel price, value of landings, a complete value chain (from
sea to plate) etc and couple this with the underlying ecopath model. In this way, it mod‐
els economic flows as continuations of the food web. Through ‘Management Strategy
Evaluation’ (MSE) in Ecosim, you can consider not only ecological drivers and conse‐
quences, but also social and economic ones and work towards policy optimization. This
way you can calculate trade‐offs for a specific management option.
Ö Ecosim enables the user to apply specific weighting for optimization; for example you
can tell ecosystem structure recovery is the most important objective or tell it which
species to save‐the outcome will tell you the implications this has for the other species,
for economic yield of the fishery, impacts on jobs etc. In reverse order, you can also set
boundaries for economic and social impacts and accomplish ecosystem recovery within
those boundaries (e.g. exclude a fleet, because it supports a high rate of employment).
Ö Other features include flexible implementation for evaluating a management scenario,
e.g. a phasing out of a fleet over several years.

Ecospace is the part of the model that is used for addressing spatial questions, e.g., related
to protected areas. It builds on Ecopath and Ecosim. It is a grid model in which you enter
data for e.g. various populations, abiotic factors (e.g. artificial reef), habitat features (e.g.
rocky area) etc. You can enter location, distribution and associate it with a certain biomass,
fishery etc. It enables modelling of the influence of currents, mapping of toxins, distribution
of nutrients, influence of local abundance of specific feature or species. Ecospace as such can
predict effects of an MPA and effectiveness over a specific time period; it can analyze alter‐
native network designs and take ecosystem features into account. Ecospace, Ecopath and
Ecosim all interact and feed back into each other, so a spatial assumption in Ecosim will be‐
come apparent in Ecospace and vice‐versa.
3. Application and future developments of the model
The EwE model is widely used and applied to ecosystems to derive conclusions about the
status of the ecosystem, and mainly its fish stocks. At the Ecopath website, you can by enter‐
ing name, area, EEZ, FAO area or Large Marine Ecosystem search to find out about modelling
and application to specific marine ecosystems. Scientists involved in development of EwE
currently use the model to give advice to MSC about criteria for forage fisheries.
The model continues to be developed and improved, now for 20 years. Since it is a model, it
is not perfect and EwE can produce misleading predictions about the direction of impacts of
policy proposals. Erroneous predictions usually result from bad estimates or errors of omis‐
sion for a few key parameters, rather than ‘diffuse’ effects of uncertainties in all the input
information. Read about how to use EwE and its methods, capabilities and limitations.
Scientists are now working out how to integrate GIS and spatio‐temporal data of other mod‐
els into Ecospace, as well as geochemical, physical, economic and other models into EwE.
Ecospace outputs have not yet been directly implemented in management, because it has
been relatively recent that scientist have started with such analysis. Scientist keep working to
improve Ecospace, to include for example assessment of climate change impacts beyond
single species and ecosystem effects of invasive species. Management Strategy Evaluation
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(MSE) has recently been incorporated in EwE, and it has also not been used yet used in pol‐
icy. MSE is expected to be used in policy‐making in the next years to help decision makers
evaluate alternative management scenarios, and look for the win‐win situations. In the fu‐
ture, this may be used for management decision visualization in Regional Advisory Councils
in the EU for example.
Practical communication tools are in development to support decision‐making by visualizing
scenarios and outcomes. They are working on 3‐D animation outputs of the model to visual‐
ize the ecosystem, different parameters, impacts of management decisions etc. Take a look
at an example of Chesapeake Bay. They are also working on an interactive 3‐D game, in
which players can exert influence on ecosystems by controlling impacts.
4. Information about EMFM Course
The weeklong training at ICES was designed to help broaden the ICES approach to fish stock
and ecosystem analysis and make relevant modelling methods available. This course was the
first one on EMFM and was designed to provide an introduction to the use of ecosystem
modelling as a part of the fishery management process. With about 27 participants, all scien‐
tists and one NGO (me), we explored the design, application and potential of EwE. Trainers of
the course were Dr. Villy Christensen of the University of British Columbia –one of the key
drivers of application and development of the model and its tools‐ and Dr. Steve Mackinson
of CEFAS in the UK‐ who is currently applying the EwE model to the North Sea.
During the course, I have learned about ecosystem modelling in general and EwE in specific;
what EwE includes and what it does not include in the model; what are the key features and
how to use these; how to build a simple model; how to read and value outputs by the model;
getting a sense of robustness of the model; learning about practical application of the model
(in the Baltic); using MSE to explore policy options; learning that it is a valuable tool to come
to support decision‐making processes. I would highly recommend if you want to gain a gen‐
eral understanding of the model, and if you have some previous knowledge, the course will
improve your skills. Needless to say, the weeklong course is too short to become an expert.
Dr. Villy Christensen is contemplating giving courses to NGOs. I think it is highly recommend‐
able for NGOs to learn about the strengths and weaknesses of EwE to be able to assess the
potential for application in marine areas, in which we are actively working towards ecosys‐
tem based fisheries management. For those interested but unable to attend a course, I am
more than willing to share the presentations, tutorials, exercises, publications etc handed
out during the course. Contact me at Ehugenholtz@wwf.nl
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Annex 3: Detailed course programme
The detailed course programme is presented below. This is the version showing the
actual course progress, and it is modified from the official (pre‐course) programme as
the course progressed. Participants were kept up to date about the program through
the course website, which was updated several times per day.

Monday, 8 March 2010
9.00 –
10.00

Welcome (ICES Representatives):




ICES Training Programme (Søren Anker Pedersen)
ICES Advisory Services – What is ICES? (Barbara Shout)
Practical issues having meetings in ICES (Claire Welling)

About this course (Villy Christensen and Steve Mackin‐
son)
Introduction of participants and lecturers; expectations
– 1‐2 minutes from each participant please
10.00 –
10.30

Tea/Coffee

10.30 –
11:30

Ecosystem models: types and characteristics (file: 0 EM
overview.pdf)
Using ecosystem modeling for fisheries management
(file: 1 Using Ecosystem Modeling.pdf);
Introduction to Ecopath with Ecosim (vers. 6); the ap‐
proach and software (file: 2_EwE6_Introduction.pdf)
Read: Christensen and Pauly. Ecopath II. Ecol. Modelling;
Christensen and Walters. 2004. EwE. Ecol. Model; EwE6
Sequel.
EwE6 manual: download
From ICES SharePoint: ChristensenWaltersUseO‐
fEM.pdf.

11:30‐
13:00

Tutorial #1. Exploring EwE; creating a simple model;
straight food chain dynamics: impact of targeting pisci
vores vs. forage species. Food web dynamics with more
detailed food webs.
Model: Make it from scratch, also available from ICES
SharePoint as: Lab1.zip, (but do try to make it yourself)

13:00‐
14:00
14.00 –
15.30

Lunch
Mass‐balance modeling; introduction; parameters
Presentation: included in (2)
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15.30 –
16.00
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Tea/Coffee

16.00 –
18.00

Tutorial #2. Massbalancing of simple ecosystem models.
ICES SharePoint: Lab2.zip

18.00 –
20.00

Icebreaker (optional) in ICES lunch room

Tuesday, 9 March 2010
9. 00 –
10.15
10.15 –
10.45
10.45 –
13.00

Mass‐balancing in Ecopath (continued)
Tea/Coffee
Modeling predatorprey interactions; timedynamic
modeling; Ecosim; the foraging arena: density
dependence and carrying capacity. Mediation: non
trophic impacts.
Modeling environmental impact. Primary production
anomalies; Using climate drivers
Presentation: 3 Ecosim.pdf

13.00 –
14.00

Lunch

14.00 –
15.30

Tutorial #3: Fitting ecosystem models to timeseries data

15.30 –
16.00

Tea/Coffee

16.00 –
18.00

Time series fitting in the Baltic (Maciej Tomczak). File:
Baltic food‐web changes.pdf
Optional: Tutorial #5: Alternate stable states
Optional: Tutorial #6: Mediation

Wednesday, 10 March 2010
9.00 –
10.15

EwE5 is still alive and doing well. Status.
Use new version of EwE6, download from Sharepoint
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(EwE.0309.setup), unzip, install.




Mediation: introduction
From sea to consumer: from food web through the eco‐
nomic value chain. Presentation: 4 EwEconom‐
ics.pdf Read: Value chain.pdf; MEY=MSY.pdf
Fishing policy exploration; objective function;

10.15–
10.45
10.45 –
13.00

Tea/Coffee
Tutorial: Fishing policy search (North Sea)

13.00 –
14.15
14.15 –
15.00

Lunch

Tutorial: Fishing policy search (North Sea), continued

15.00 –
15.30
15.30 –
18.00

Tea/Coffee





Management Strategy Evaluation. Modeling multispecies
fisheries regulations (weakest stock, strongest stock with
discarding, selective fishing quota); fleet quotas; target fish
ing mortality policy. Fleet size dynamics
Presentation: 5 MSE Peru.pdf
Read: No EwE papers about this yet, but find general de
scriptions about MSE on the web.

Tutorial #4: MSE. Download database from ICES Share
Point: Peru.zip
Postponed:



Using ecosystems models for fisheries management:
North Sea models; use in regional management councils;
policy questions and objectives; (Steve)
Presentation: 2_North Sea_Mixed fisheries issues.pdf

Thursday, 11 March 2010
9.00 – 10.15

MSE follow‐up.
Value chain demo.
Presentation : Introduction to Ecospace: Spatial modeling in EwE.
Including: Spatial optimization: objectivity function; optimizations
approaches; linkages to/from Marxan; comparative studies.
file: Ecospace basics.pdf

10.15 –
10.45
10.45 –
13.00

Tea/Coffee
Presentation: Ecospace: Application in fisheries and conservation
(),
files: 1_Ecospace_Application to MPAs.pdf; 1_North Sea ‐ Spatial
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analysis.pdf
Tutorial. Introduction to Ecospace interface and running spatial
models
13.00 –
14.00
14.00 –
15.00

Lunch & Group photo
Spatial analyses in the North Sea (focus on MPA issue). File:
Lab_Spatial Analysis_North sea.pdf

15.00 –
15.30

Tea/Coffee

15.30 –
18.00

Demonstration: Exploring the North Sea models, optimization. ()

18.15 –
22.00

Course dinner (optional, expenses to be covered by participants)

Friday, 12 March 2010
9.00 – 10.15

Coupling to hydrographic, climate, ERSEM, MSE models, and incor‐
poration of alternative modeling approaches within the EwE6
modeling framework and software. (presentation: 7 EwE Coupl‐
ing.pdf)
Using plug‐ins in EwE6. Presentation (with demo): Mark Platts.
(file: ResultsPlugin.pdf)

10.15 –
10.45
10.45 –
13.00

Tea/Coffee
End‐to‐end modeling: On coupling models. File: 3_North Sea‐
Coupling and Plugins.pdf
Using EwE as a decision‐support system (presentation: 8 Ecopath
in progress.pdf)

13.00 –
14.00
14.00 –
15.00

Lunch
The future of ecosystem modeling. Demo’s and discussion
 Ocean Summits
 Ecopath online
 Monkey business
Question and answer session; discussion; evaluation (written).
Consider for this: what training should ICES be doing?

15.00 –
15.30
15.30 –
16.00

Tea/Coffee
Closing

