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Introduction Occurrence of DSWC around Australia

¢ Dense Shelf Water Cascades (DSWC) are
gravity currents that form In coastal waters _ «
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due to cross shelf density gradients.
“* Density gradients are generated by a
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decrease In temperature through cooling
and/or an Increase In salinity from
evaporation (Fig. 1).
“* DSWC have been documented in SIx
different locations around Australia where

Figure 6: Tidal currents over sea bed or wind stress on
surface create turbulent mixing and inhibit DSWC
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Daterange: 27-Sep-2013 13:21:48 to 06-Oct-2013 19:04:38
Figure 3: Observations of DSWC around Australia

Driving force: Cross shelf density gradients
“* In winter, positive density gradients (colder, denser water near the § 2 o~z MMW\/W\/\MNWO

coast) drive DSWC (Fig 4) (b)
“* In summer, gradients can be negative with warmer, less dense water density
near the coast (no DSWC) at some locations
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Figure 4. Seasonal viability of horizontal density gradients calculated from glider
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How do we measure DSWC? : [ Figure 7. Wind and Tide effects on DSWC; (a)

Ocean Glider Control of DSWC presence of DSWC due to neap tide on Kimberley

o . . - Coast during September 2013; (b) no DSWC
’ SmaII " S|ze,_eﬁ|C|ent, high temporal and g s, \yjing mixing and tidal mixing control the formation of DSWC and the § formation due to spring tide on Kimberley Coast during
spatial resolution, extended deployments,

. . relative importance of these factors varies around Australia (Fig. 5) September 2012.
economical (Fig. 2)

. . . * Under low wind and tidal mixing conditions, the water column stratifies -
“ Ejreizgggllﬂggo?mml and wings to provide and dense water flows offshore along the sea bed; whereas high Conclusions

. . | vertical mixing inhibits stratification and the offshore transport of water § «* The formation of DSWC depends on the
“* Measure temperature, salinity, density and (Fig. 6) halance between the cross shelf density

other parameters (e.g. fluorescence) w . gradient (dp/dx) and vertical mixing
ST T Mean Wind-> “* Mixing > dp/dx === No DSWC
4 m/s(summer) | & A d Australia duri int th
e 35mistine) e * Around Australia during winter the Cross
Vamr S | - Mean Wind-> shelf density gradient dominates over mixing
3.5 m/s(summer) BER ;Imggvmg:;r) much of the time
4 mis(winter) : \PRICOR < As a result DSWC can occur in all Australian
| coastal waters, even where the tidal range
Tide=> 0.5~0.8m exceeds 10 m
Mean Wind-> . .
L «* DSWC generally occur during neap tides and
2 mis(winter) . weak winds (Fig. 7)

Figure 2: Slocum glider floating at the water surface
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This study uses data from the Integrated Marine
Observing System (IMOS) and Defence Science
and Technology Organisation (DSTO)

Preliminary  analysis from 90 ocean glider
mission from six contrasting regions has allowed
Us to confirm the existence of DSWC around
Australia (Fig. 3).

Figure 5: Tidal range and mean wind speed (in summer and winter) around Australia
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