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Course Structure:

1. General Background (1.5h)

2. Introduction to statistical techniques used for IEAs (1.5h)

3. Exercises: Performing IEAs of Baltic Sea ecosystems (3-4h)

Content:

General Background:

In this lecture we will give a broad overview about

(1) the general understanding of “Integrated Ecosystem Assessments” and their perspective to be used for ecosystem-based management approaches,
(2) the theoretical concept behind the terms “resilience”, “hysteresis” and “sustainability”,
(3) the identification of “trophic cascades” and how they influence ecosystem stability,
(4) “regime shifts” in aquatic ecosystems, the potential effects of global change on such systems and the implications of regime shifts to management options.

These topics will be illustrated with typical examples from the Baltic Sea. It is thus part of the introduction to the following exercises, where the students should interpret the outcome of various IEA approaches.

Statistical techniques used for IEAs:

Here a general overview about statistical techniques that can be used for IEAs is given. Following the approach used in the ICES/HELCOM working group for Integrated Assessments of the Baltic Sea (WGIAB), the students will get an introduction to multivariate techniques, specifically Principal Component Analysis, and time-series analyses that can be used for the identification of sudden changes. Here, two methods will be explained: (1) Sequential Regime Shift Analysis (STARS), to identify shifts in the mean, and (2) Chronological Clustering to identify shifts in the system.
Integrated Ecosystem Assessments of Baltic Sea ecosystems:

Based on the previous lectures, students will analyse time series from Baltic Sea ecosystems. Depending on their experience with statistical programs the students can do part or all of the analyses themselves. They will analyse the data in three different steps, starting with the graphical presentation of single time series and with calculating cross-correlations between them. In a second step variable subsets will be defined that will be analysed with a PCA, and PCA plots (scores and loadings) will be ecologically interpreted. Third, time-series analysis will be performed and the outcome will be evaluated with the help of the previous results. Due to the limited amount of time the students can only get a broad overview about how and under which assumptions the methods can be used. However, they will learn to interpret the results and finally will gain a general ecological understanding of the investigated ecosystem and learn more about the potential influence of climate and anthropogenic drivers.
