From Ocean to Coast: Past and future
marine climate changes off southeast Australia
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ANTARCTIC STUDIES

Introduction 5, Sea surface temperature extremes

« The ocean models do not provide accurate predictions of extremes but do provide good
estimates of large-scale circulation and climate statistics (mean, variance, etc)

Concept: we model the observed extremes as a function of the ocean model 1990s climate,
and then use the fitted model and the 2060s climate to predict future extremes

« The surface waters of the western Tasman Sea are warming at
almost four times the global average rate.

Observational and modelling studies suggest that the increased sea
surface temperature (SST) may be largely due to a spin-up of the
South Pacific Gyre over recent decades.

Model the observed SST extremes y using an extreme value distribution (Gumbel)

However, given the complex nature of the western boundary current a = X0G3,+ €,
in the South Pacific the consequences of the spin-up of the South y|a, ¢ ~ Gumbel(a, ¢) b = X0B,+e
Pacific Gyre in this region are not obvious. - ¢ ¢
. . « Model the parameters of Gumbel distribution as a linear regression onto X, the marine climate
I ticular, th h t of the EA t t L. . ; . ’ . .
N particdiar = enhhancemert o © C extension does no statistics . Then, given X from the 2060s simulation, use the fitted regression

represent a simple change in the mean flow, but rather complex
pulse and eddy changes, and is likely to affect higher order statistics
such as the frequency of warming or cooling events. Extreme _CTRL 50-yr extreme SSTs__ __ A1B 50-yr extreme SSTs
temperature events in particular can have catastrophic impacts on

coefficients to predict future extremes.
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