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Description:
Species extinctions are compromising ecosystem functioning and services around the globe. The effects of
species loss propagate over food webs (trophic networks). Food webs are graphs that represent feeding
relationships, encoding matter flows as links between groups of species in an ecosystem. Previous research has
been limited by reliance on purely theoretical models, few food webs, and only binary networks. In binary
networks links have weights 0 or 1, while in weighted networks they quantify the actual flow of matter.
A newly compiled database of 243 geographically diverse weighted empirical food webs allows a much better
understanding of their real structure. Dr. Mateusz Iskrzyński and Dr. Karol Opara from the Systems Research
Institute of the Polish Academy of Sciences collaborated with scientists from the International Institute for
Applied Systems Analysis (IIASA) and an ecologist, Prof. Ursula Scharler (UKZN Durban, South Africa). They
analysed the food web vulnerability to species extinctions comparing whole ecosystems.
The goal of the research is a detailed description of the food web structure based on the database of 243 food
webs. It would require:
1. statistical analysis of the values of network structure indicators at both node and ecosystem level,
2. analysis of network motifs (statistics of subgraphs consisting of 3 nodes),
3. construction of a theoretical model generating weighted, directed networks with properties consistent with
empirical food webs.
It would be worthwhile to study how the vulnerability of an individual node to the effects of removal of another
node depends on node-level structural properties. Also, the dependence of structural indicators on aggregation
(joining) of nodes is worth pursuing.
We expect skills in programming (familiarity with Python is welcome), mathematical modeling and statistical
data analysis.
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