
 

 

COURSE DESCRIPTION 

Introduction to food web modeling with Ecopath with Ecosim (3 days) 

This course will introduce basic concepts and modelling procedures of aquatic 
ecosystems using the Ecopath with Ecosim food web modeling approach. 
Participants will be provided with the principles behind EwE (http://www.ecopath.org), 
and how to design, parameterize and analyze an ecological model with Ecopath. 
Introductory concepts of the temporal module Ecosim and the spatial-temporal 
module Ecospace will be presented. 
 
Advanced Ecosim and Ecospace (2 days):  
 
This advanced two days course explores the deeper workings of Ecosim and 
Ecospace, the temporal and spatial-temporal modules of EwE. The first day will 
focus on Ecosim, where participants will be introduced to the concept of the 
fundamentals of the Ecosim model such as the foraging area. Participants will learn 
how to drive and fit models with time series, how to test model uncertainty with the 
Monte Carlo routines, and how to interpret Ecosim outputs. On the second day, this 
advanced course take participants through the specifics of the theory behind 
Ecospace and the latest additions to the model, and give hands on experience in the 
creation, parameterization, and evaluation of spatial scenarios with Ecospace. 
Participants are introduced to the use of habitats and the manifold of possibilities 
offered by the new habitat capacity model. The course will be concluded with a 
demonstration of the spatial temporal data framework. 
 

OVERVIEW  

Ecopath with Ecosim (EwE) is a free ecosystem modelling software suite with three 
main components: Ecopath – a static, mass-balanced snapshot of the system; 
Ecosim – a time dynamic simulation module for policy exploration; and Ecospace – a 
spatial and temporal dynamic module primarily designed for exploring impact and 
placement of protected areas.  

The Ecopath model defines a static mass-balanced snapshot of the resources in an 
ecosystem and their interactions, represented by trophically linked biomass ‘pools’ 
(functional groups) and fishing fleets. Data requirements are relatively simple and the 
process of constructing an Ecopath model provides a valuable end product in itself 
through explicit synthesis of research work.  
 
Ecosim then uses Ecopath inputs to simulate the dynamics over time of each 
functional group. Time dynamic simulations are driven by temporal forcing data of 
either fishing or environmental variables. Identifying the strengths of the 
predator/prey interactions and the effect of other environmental drivers, Ecosim 

http://www.ecopath.org/


 

parameterization enables to hindcast historical trends, and to predict future 
scenarios. 

Ecospace is the temporal-spatial component of EwE. This module permutes the 
temporal changes of biomass functional groups and fishing dynamics in a spatial 
dimension. Ecospace predicts spatial temporal distribution encompassing predation 
and fishing mortality as well as habitat preferences and spatial environmental 
variables that affect the foraging arenas of functional groups. This EwE component 
has recently seen a large development for spatial policy exploration and 
management unlocking new interdisciplinary and interoperability approaches.  

The introductory course will introduce participants to the in-depth use of the Ecopath 
model, will explore advanced Ecopath features, and will explore the basic principles 
of Ecosim and Ecospace. 

The advanced course will provide in-depth exploration of Ecosim and Ecospace. 

METHODS  
 
The students’ time will be split between lectures and tutorials, with a focus on hands-
on assignments working with the EwE software. Students are encouraged to discuss 
their research questions during the class, and are asked to present a two to three 
slide presentation about their research where possible. 

TARGET AUDIENCE 
The target audience for both courses includes PhD students, post-docs and 
researchers with prior knowledge in marine ecology.  
The introductory EwE course is for novice and starting EwE modellers, while the 
advanced course is intended for experienced Ecopath users interested in temporal 
and spatial-temporal food web modelling.  
 
 
Number of participants for both courses: 
Maximum: 20 
Minimum: 15 
 
 
Pre-inscription: 
From 20 April to 31 May  
 
Acceptance criteria: order of pre-inscription and inscription 
After pre-inscription and selection, the candidates will receive the instructions for 
payment.  
 

Registration fees: From 1st to 29th June After 30 June 2018 

Introductory course € 350 € 400 

Advanced course € 300 € 350 

Both courses € 550 € 600 



 

 

CANCELLATION POLICIES 

Cancellations by attendants 

To cancel a place that you have booked for the ATT: Ecopath with Ecosim, a 
notice of cancellation must be sent via email to infoccmar@ualg.pt. 

The following policies apply: 

• If you cancel between 5 months and 3 month prior to the start of the course you 
will receive a full refund minus a 10% administration fee. 

• If you cancel between 3 month and 1 month prior to the start of the course you will 
receive a 50% refund. 

• If you cancel less than1 month before the event you will not be entitled to a refund. 

There will be no refund for non-attendance to the course. 

 

 
 
ORGANIZATION 
CCMAR  
 
Local Committee: 
Sofia Gamito 
Rita Abecassis  
Andreia Pinto 
 
 

PRE-REQUISITES  
For the introductory EwE course a background and working experience in (marine) 
ecology is highly recommended. Exclusive participation in the advanced course 
implies that participants already have working experience with the Ecopath model. 
 

Special requirements:  
Students should bring notebooks with the Ecopath with Ecosim software installed 
and running. Two months prior to the course, a dedicated course website will be 
opened with instructions, download links for required software components, and 
recommended readings. 

 



 

 

DETAILED PROGRAM  
 

Introduction to food web modeling with Ecopath with Ecosim (3 days) 

Day 1 – Morning 

Introduction to teachers and participants 

Introduction to Ecopath with Ecosim and the EwE consortium 

Lecture Ecopath - general principles and data needed 

 

Day 1 – Afternoon 

Participant presentations of case studies and research questions 

Practice session 1: parameterization of Ecopath models 

 Day 2 – Morning 

Balancing Ecopath models 

Practice session 2: balancing Ecopath models 

 

Day 2 – Afternoon 

Analyzing and interpreting Ecopath outputs 

Advanced features of Ecopath model: ecobase, pedigree, pre-bal 

 Day 3 - Morning 

Introduction to Ecosim 

Practice session 3: Exploring Ecosim 

 

Day 3 – Afternoon 

Introduction to Ecospace 

Practice session 4: Exploring Ecospace 

 
Recommend readings (introductory course) 
 
Ainsworth, C.H., and Walters, C.J. (2015). Ten common mistakes made in Ecopath 

with Ecosim modelling. Ecological Modelling 308, 14–17. 
Ahrens RNM, Walters CJ, Christensen V (2012) Foraging arena theory. Fish and 

Fisheries 13:41-59. 
Christensen V, Walters C (2004) Ecopath with Ecosim: methods, capabilities and 

limitations. Ecological Modelling 72:109-139 
Coll, M., and Steenbeek, J. (2017). Standardized ecological indicators to assess 

aquatic food webs: The ECOIND software plug-in for Ecopath with Ecosim 
models. Environmental Modelling & Software 89, 120–130. 

Colléter, M., Valls, A., Guitton, J., Gascuel, D., Pauly, P., Christensen, V. (2015) 
Global overview of the applications of the Ecopath with Ecosim modelling 



 

approach using the EcoBase models repository. Ecological Modelling 302, 42–
53. 

Heymans, J.J., Coll, M., Link, J.S., Mackinson, S., Steenbeek, J., and Christensen, 
V. (2016). Best practice in developing, balancing, fitting and using Ecopath with 
Ecosim food-web models for ecosystem-based management. Ecological 
Modelling 331, 173–184.  

Link, J.S. (2010). Adding rigor to ecological network models by evaluating a set of 
pre-balance diagnostics: A plea for PREBAL. Ecological Modelling 221, 1580–
1591. 

Pauly D, Christensen V, Walters C (2000) Ecopath, Ecosim, and Ecospace as tools 
for evaluating ecosystem impact of fisheries. ICES Journal of Marine Science 
57:697-706.  

Walters, C., Christensen, V., Pauly, D., 1997. Structuring dynamic models of 
exploited ecosystems from trophic mass-balance assessments. Reviews in 
Fish Biology and Fisheries 7, 139-172. 

Walters, C., Pauly, D., Christensen, V., 1999. Ecospace: prediction of mesoscale 
spatial patterns in trophic relationships of exploited ecosystems, with emphasis 
on the impacts of marine protected areas. Ecosystems 2, 539-554. 

 
 

Ecosim and Ecospace (2 days) 

Day 1 - Morning 

Introduction to teachers and participants 

Introduction to Ecosim 

Fitting models to time series 

Practice session 1: fitting a model to time series 

 
Day 1 - Afternoon 

Good versus plausible model fits – using the stepwise fitting routine 

Uncertainty in EwE: Pedigree, Monte Carlo, and Ecosampler 

Practice session 2: uncertainty in EwE 

 

Day 2 - Morning 

Introduction to Ecospace 

Starting a new scenario – considerations 

Practice session 1: exploring Ecospace 

Introduction to Ecospace niche modeling 

 

Day 2 – Afternoon 

Practice session 2: environmental responses and habitat affinity 

Validating Ecospace 

Demonstration: using the spatial temporal data framework 

 
Recommend readings (advanced course) 
 
Ahrens, R. N. M., C. J. Walters, and V. Christensen. 2012. Foraging arena theory. 

Fish and Fisheries 13:41-59 



 

Bentley, J.W., Serpetti, N., Heymans, J.J., 2017. Investigating the potential impacts 
of ocean warming on the Norwegian and Barents Seas ecosystem using a 
time-dynamic food-web model. Ecological Modelling, 360, 94–107.  

Christensen, V., Walters, C.J., 2004. Ecopath with Ecosim: methods, capabilities and 
limitations. Ecological Modelling 172, 109–139 

Christensen V, Walters CJ, Pauly D, Forrest R 2008. Ecopath with Ecosim version 6. 
User Guide. Vancouver, Canada: Fisheries Centre, University of British 
Columbia. 235 p. (can be downloaded from www.ecopath.org) 

Christensen, V., Coll, M., Steenbeek, J., Buszowski, J., Chagaris, D., Walters, C.J., 
2014. Representing Variable Habitat Quality in a Spatial Food Web Model. 
Ecosystems 1–16. doi:10.1007/s10021-014-9803-3 

Scott, E, Serpetti N., Steenbeek, J., Heymans, J.J., 2016. A Stepwise Fitting 
Procedure for automated fitting of Ecopath with Ecosim models. SoftwareX, 5, 
25-30. 

Serpetti, N., Baudron, A.R., Burrows, M.T., Payne, B.L., Helaouët, P., Fernandes, 
P.G., Heymans, J.J., 2017. Impact of ocean warming on sustainable fisheries 
management informs the Ecosystem Approach to Fisheries. Scientific Reports-
, 7(1), 13438 

Steenbeek, J., Coll, M., Gurney, L., Mélin, F., Hoepffner, N., Buszowski, J., 
Christensen, V., 2013. Bridging the gap between ecosystem modelling tools 
using geographic information systems: driving a food-web model with spatial-
temporal primary production data. Ecological Modelling 263, 139–151 

Walters C, Christensen V. 2007. Adding realism to foraging arena predictions of 
trophic flow rates in Ecosim ecosystem models: Shared foraging arenas and 
bout feeding. Ecological Modelling 209:342-350 

Walters, C.J., Pauly, D., Christensen, V., 1999. Ecospace: Prediction of Mesoscale 
Spatial Patterns in Trophic Relationships of Exploited Ecosystems, with 
Emphasis on the Impacts of Marine Protected Areas. Ecosystems 2, 539–554. 

Walters C, Pauly D, Christensen V, Kitchell JF. 2000. Representing Density 
Dependent Consequences of Life History Strategies in Aquatic Ecosystems: 
EcoSim II. Ecosystems 3:70-83 
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