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Abstract

Nearshore processes along the sandy beaches of Adelaide are driven by the prevailing
wind and waves. While the narrow entrance of Gulf St. Vincent and the shallow waters
attenuate the ocean swell waves, the locally generated southerly to south-westerly waves
are behind the net northward littoral drift transport. An important factor in the generation
of local waves are the sea breezes, which for Gulf St Vincent result from a combination
of a southerly ocean breeze and westerly gulf breezes, and a key question in this time
when the climate is said to be changing is whether there is evidence that these sea

breezes are changing.

This study, therefore, investigates the existence of long-term changes to the gulf breeze;

hereafter referred to as the sea breeze, over the period of August 1955 to June 2008.

In the study of the local climate a set of criteria were developed to define and identify
the sea breeze days on which the locally generated coastal winds are generally dominant
in the afternoon. Considering the limitation of meteorological observations, the criteria
employed the three-hourly near surface data, the 12-hourly upper air levels recorded
data, and the surface temperatures of Gulf St. Vincent, provided by Advanced High
Resolution Radiometer (AVHRR).

Applying the methods, the period of study is divided into sea breeze and non-sea breeze
days, where the characteristic afternoon wind in both categories is analysed. Although
the annual percentage of observed sea breeze cases does not show any significant change
over the period of the study, the results have demonstrated the presence of an increasing
trend in the intensity of afternoon winds, more evidently for the selected sea breeze

days.

Through regression analysis of the results, the rise of the southerly component of the

wind has been found to have a strong correlation with the surface temperature of the



land, whereas the growth of the westerly component was not correlated with any local

climate drivers.

Following this important result, the study then went on to determine what might be
driving this change. As the importance of urbanization on the climate of wind has been
extensively studied by previous researchers, the growth of the Adelaide metropolitan
area was conjectured to affect the wind climate at the planetary boundary layer.

A next-generation mesoscale numerical model, Weather Research and Forecasting
(WRF), was employed to simulate the climate of the area with and without the
metropolitan area of Adelaide, where the city was replaced by the native vegetation of
the land. From the simulations it appears that the westerly components of the winds are
strongly affected by changes to the nature of the land, due to a combination of changes

to the surface roughness length and modification of the surface heat budget components.

The main findings of the statistical and numerical study of the wind climate of Adelaide

are:

1. The wind climate in and around Gulf St. Vincent has shown a statistically

significant change over the last 50 years.

2. While there has been no significant change in the number of sea breeze days, the
current wind climate has significantly higher wind speeds more evidently on sea
breeze days. This is likely to have an important effect on the coast, particularly if

the trend continues.

3. Through the component-wise analysis of wind, the change in the intensity of
south-north component of wind intensity was found to be correlated to the
increasing trend of land surface temperature. This is likely to explain one of the

key drivers of the change in wind climate.
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4. A numerical modelling exercise demonstrated the importance of the growth of
the metropolitan area of Adelaide with the change in surface roughness and the

change to the surface energy budget being two key elements of the change.

In the end, there is still a need for future study to examine the possible effects of
prolonged changes of wind characteristics on the dynamics of the shoreline, particularly

in regard to the littoral sediment transport system.
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