Project 2.1.6 From exposure to risk:
novel experimental approaches to
analyse cumulative impacts and
determine thresholds in
the GBRWHA
Project Summary
Understanding cumulative impacts from multiple stressors will be critical for successful
management of the Great Barrier Reef (GBR) under the Reef 2050 Plan. The project will
use experimental analyses of concentration-response relationships for selected species
under controlled envelopes of local stressors (e.g. sediments, nutrients) and global stressors
(temperature, ocean acidification) to understand the mechanisms that determine responses.
By combining this new understanding of response mechanisms and threshold values with field
data, the project will provide the experimental basis for cumulative risk maps. The results will
inform spatial and temporal assessments of ecological risks and management opportunities for
a range of activities in the coastal zones and inshore GBR waters.

Cumulative impacts on coral
reefs result from one or more
stressors and their interactions
which accumulate in time and
space. Inshore environments
in the GBR are particularly at
risk, due to their exposure to
poor water quality and global
pressures (ocean acidification,
temperature increase). While
reef managers recognise that
cumulative impacts are an
added risk dimension, large
knowledge gaps exist in our
understanding of the effects of
individual stressors on key reef
species. There are suggestions
that improvement in water
quality may ‘buy time’ for reefs
to acclimatise to global change.
However, it is still unclear
whether the presently existing
water quality targets and derived
ecologically relevant targets are
set at the right level to achieve
increased reef resilience under
climate change.
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The project will investigate novel ways
to assess combined risks on sensitive
marine organisms and ecological
processes using concentration-response
studies to determine critical thresholds
for exposure to a suite of environmental
variables. The National Sea Simulator
facility allows investigation of such
complex interactions under highly
controlled yet environmentally relevant
settings in an unprecedented way.
Experiments will take into consideration
the ecosystem health indicators used to
score reef condition for the Reef Report
Card. Additionally, there will be a focus
on assessments of key eco-physiological
processes including coral recruitment
that are likely to be vulnerable to change.
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Expected Project Outcomes:
• Improved understanding of the adequacy of the ecologically relevant targets for river loads and
inshore water quality, to achieve the outcome of increased reef resilience under climate change.
• Improved understanding for cumulative risk assessments associated with activities and scenarios
influencing water quality and other pressures in the coastal zone, including development proposals.
• Improved understanding of possible management interventions to reduce or offset cumulative water
quality and warming impacts on key coral species.
Specific management or policy outcomes:
• Identification of additional indicator values for cumulative impacts to enhance management
application (early warning) of integrated monitoring.
• Improved understanding of how the Reef 2050 Plan can be expected to deliver against water-quality
targets for different locations under different environmental scenarios.
• By providing a firmer handle on cumulative risks associated with water quality scenarios, report
cards developed under the Reef Water Quality Protection Plan will have more direct application to
decision-making around targeted land-use management.
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Dr Sven Uthicke – AIMS
T: +61 (0)7 4753 4483 or +61 (0)447 825 604
E: s.uthicke@aims.gov.au
Dr Katharina Fabricius – AIMS
T: +61 (0)7 4753 4412
E: k.fabricius@aims.gov.au

This project is supported through funding from the Australian
Government’s National Environmental Science Programme

