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Currents are of prime importance in un-

derstanding the Bay because they are the pri-

mary agents which carry nutrients, sediments

and other substances from place to place in

the Bay.

Tidal currents dominate the circulation in

the southern-most parts of the Bay with

speeds of  2.5 m/s or more dur ing peak f lood

and ebb flows through The Rip and speeds

up to 0.8 m/s in the major channels through

the Great Sands. Currents are weaker in the

main body of the Bay, typically 0.05 to 0.lm/s,

and predominantly driven by the wind. These

wind-driven currents show the following fea-

tures (Hunter 1992):

. Horizontal gyres with the currents di-

rected with the wind in shallow areas and

against the wind in deeper areas.

. An overturning pattern with currents

directed with the wind near the surface

and against the wind near the bottom.

Density-driven currents may also be impor-

tant in the region affected by theYarra plume
(Hunter 1992).

Current measurements described in this

section include those collected using moored

current meters, coastal radar (COSRAD) and

a vessel-mounted acoustic doppler current

profi ler (ADCP). Supplementary current

measurements were collected in conjunction

with sediment tasks (SEDCAM in Section 7)

and nutrient input tasks (N1.3, T1.2).

meters

Moorings were deployed at five sites in the

Bay for two, six-week periods. fivo current

meters were located at each site, at about one

quarter and three quarters of the prevailing

water depth.

The sites were all in the main body of the

Bay because the primary purpose was to

monitor the net (non-tidal) water movements

around the Bay and also to provide data for

model calibration and validation.

The first current meter deployment covered

the period from 2l Apri l  1994 to 2 June
1994, with meters near the northern edge of

the Great Sands, the Bay centre, Martha Point,

Point Cook, and Red Bluff.

Data were recovered from all meters dur-

ing the first deployment period.

The second deployment covered the period
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6 September 1994 to 14 October 1994, with rents of about 0. I m/s directed with the wind
meters at the same sites except that the Great at the Red Bluff site and of about 0.05 m/s
Sands si te was replaced by a s i te near directedagainst thewindinthecentreofthe
Schnapper Point. Data were not recovered Buy.
from the lower meters at the central Bay and Somewhat surprisingly, the mean currents
Red Bluff sites during the second period. at the lower meters are stronger than those

As an example of the data, Figure 2.4 shows nearer the surface over this period.
mean velocity vectors at all meters over a two- Instantaneous speeds are similar at lower
day period (17-18 May 1994) when strong and upper merers, and this effect seems pri-
north-westerly winds were present. marily to be because the near surface currents

The plot clearly suggests a gyre type circu- are more variable in di-ection over this pe-
lation in the eastern half of the Bav. with cur- riod.

Figure 2.4: Mean currents measured lor L7-t8 May 1994. Data from
lower meters are shown as grey arrows, upper meters are shown as
black arrows. Arrow lengith is directly proportional to current speed.

Mean wind velocity (measured at Hovell Pile) is also shown.
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COSRAD

The COSRAD HF radar system developed
by the Physics Department at James Cook
Universitywas used to study the complex flow
patterns in the southern part of the Bay. The
COSRAD system provides continuous meas-
urements of surface currents over large areas
using radar techniques.

Two COSRAD deploymenrs were con-
ducted. The first spanned from 2000 on 29
April 1994 to 0800 on 5 May 1994 and cov-
ered the area just to the north of the Great
Sands. The second deployment spanned from
1800 on 5 May 1994 to 1200 on 12 May 1994
and covered the Great Sands region itself.

The data collected from rhese deployments
provided hourly surface currents over the
coverage areas with a spatial resolution of
about 3 km. They form an excellent data set
withwhich to compare numerical model out-
put. The deployments and data are described
in detail inPrytz and Heron (1995).

Plots of surface currents in the Great Sands
region during flood and ebb flows are shown
in Figures 2.5 and2.6.

A vessel-mounted ADCP was operated in
the Great Sands area from 7 to 12 May 1994.
This was coincident with the period when
COSRAD data was collected over the Great
Sands area.

The ADCP measured the vertical structure
of flows through the major channels in the
Great Sands and hence gave a measure of the
total transport of water through these chan-
nels.

These data were used in conjunction with
high resolution CTD sur-veys carried out in
this area to obtain an estimate of the flushing
time of the Bay (Section 10).


