a dynamic climate to ocean downscaling
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We are developing a future climate to ocean dynamic downscaling of the Great Barrier
Reef (GBR) using the eReefs framework (Fig. 1, Fig. 2) to model the impacts of climate
change at ecologically and managerially relevant temporal and spatial scales.
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Fig. 2: Alignment of CMIP6 downscaled (C,D,E) monsoonal (Dec to Mar) sea surface
temperature and surface circulation, with observed (A) and hindcast (B) monsoon
climatologies. SSTAARS = Sea Surface Temperature Atlas of the Australian Regional
T Seas>. OSCAR = Earth & Space Research’s Ocean Surface Current Analyses Real-time®.
Fig. 1. eReefs dynamic downscaling framework. The nominal resolutions of the models FGOALS = The Chinese Academy of Science’s FGOALS-f3-H GCM’. CMCC = The Centro

e.g., BRAN2020%

are indicated. Euro-Mediterraneo sui Cambiamenti Climatici’'s CMCC-CM2-VHR4 GCMS.
Methods & Results Applications

The eReefs projection could be used to answer a range of

The outputs of two CMIP6 general circulation models (GCM’s) have . _
management relevant questions. Examples include:

neen dynamically downscaled to the GBR, representing two

nossible futures under a high forcing Shared Socio-economic * When is severe bleaching likely to occur annually for different
Pathway (SSP5 8.5). Specifically, eReefs 4 km hydrodynamic model reef groups? With a dynamic downscaling we can reassess this
(GBRA4, Fig. 1) has been forced with the CMIP6 GCM’s and river flow question, taking into account local hydrodynamic features, along
climatologies. To validate the downscalings, hindcast runs have with regional heating patterns.

been compared to climatologies derived from observations and an
updated eReefs hindcast (e.g., Fig. 2). The downscalings have
reproduced observed and modelled trends in temperature, salinity

* Where could the larvae of thermally tolerant coral species be
advected to in the future?

and currents. We will now compare historical and future * How might major flow features and plankton distributions
simulations to assess how climate change will impact the GBR at change? And could this have flow-on effects for the delivery of
relevant scales. pelagic subsidies to coral reefs?
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