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Figure 5. The salinity and velocity fields near the river mouth at midnight on the (a) 20%, (b) 21%, (c) 22™ May 2009
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Figure 6. The temperature and velocity fields near the river mouth at midnight on the (a) 20", (b) 21%, (c) 22™ May 2009

south-west coast, from 34 to 31 psu. Similarly, the temperature
decreased from 19.6 to 17.6 °C. On the whole, during this storm,
the values of the salinity declined 4.6% along the north-west coast,
4.1% offshore and 2.9% along the south-west coast, with the
affected distance of 9.5 km, 5.5 km and 3.2 km respectively.
Similarly, the temperature in the coastal region also experienced a
decrease, 4.2% along the north-west coast, 3.5% offshore and
3.1% along the south-west coast. The plume extension along the
north-west coast was dominated in this storm event due to higher
river discharge and the Coriolis force and therefore, the greatest
variations in salinity (4.6%) and temperature (4.2%) both occurred
in this direction.

CONCLUSIONS

The simulated results, verified by field measurements and
satellite observations, revealed that, expectedly, the magnitude of
the river discharge plays a crucial role in fate of the plume. This
study showed that the Brisbane River plume usually expands
along the south-west coast due to a strong ambient ocean current;
however, it turns to spread offshore and along the north-west coast
under higher river discharge. The correlation coefficient of 0.87
between the plume size and the river discharge indicates river
discharge is the dominant factor influencing plume dynamics. As a
consequence of the plume extension, values of the salinity and
temperature decreased 4.6% and 4.2% along the north-west coast
(9.5 km north of the river mouth), 4.1% and 3.5% offshore (5.5
km east of the river mouth) and 2.9% and 2.6% along the south-

west coast (3.2 km south of the river mouth), respectively. It has
been demonstrated that the nutrients, sediment and the variations
of the temperature and salinity within the Brisbane River plume
have the potential to affect the fertilization in Moreton bay and
even the navigation conditions (Eyre et al., 1998). Thus, a good
understanding of the complex plume trajectories and natural
variability is required to investigate the evolution, duration and
frequency of plume impacts on the coastal water of the bay.
Overall, the impact of the plume appears highly significant to the
region. Its behaviour is complex, as it is modified by the varying
offshore currents and volumetric flow rate as well as the receiving
water bathymetry. The effects of the winds, ambient currents,
periodic tide and bathymetry require further study.
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