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Towards an ecosystem‐based approach to environmental risk 
assessment for freshwater ecosystems

✓ We reviewed approaches currently available supporting ecosystem-based
considerations in ERA.

✓ We presented a conceptual framework towards their integrated
implementation, highlighting their role in operationalizing an ecosystem-
based ERA for freshwater ecosystems.

❑ Conventional approaches to ERA predominantly evaluate the dose-response
relationship of individual stressors using a limited range of taxa as proxies for
predicting potential impacts on the freshwater ecosystem.

❑ The associated uncertainty to account for the inter- and intraspecies extrapolations
is addressed with the application of assessment factors, whose magnitude depends
only on the availability and number of data points and test species.

As a result, it does not directly consider all potential impacts 
of chemicals and their mixtures on the complex processes and 

interactions occurring in ecosystems. 
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Ecology focuses on 

interactions between 

organisms, their distributions
and abundances, the 

functioning of communities, 

and the processes that affect 

all these parameters b.
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Context

Conclusions References

❑ Varying responses of different species to
chemical exposure, and cascading
ecological effects make outcomes difficult to
predict at the community and ecosystem
levels.

❑ Ecosystem-based management requires
consideration of the whole suite of
anthropogenic pressures affecting the entire
freshwater ecosystem(s), rather than focusing
on individual chemical and biological
components a.

The challenge

Recent advancements 
include understanding 

indirect effects, 
measuring functional 

compensation, assessing 
trade-offs, and 

evaluating ecosystem
functions and services 

delivery, which are yet to 
be fully explored under an 

ERA context c,d.

Operationalizing an ecosystem-based approach to ERA

Conceptual approach moving from the assessment of susceptibility to the valuation of the vulnerability 
of freshwater ecosystems e

How can 

ecology 

further inform 

ERA?
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