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Acquisit ion of surface and subsurface 
oceanographic data under extreme weather 
conditions present many challenges, but the use 
of ocean gliders provide a platform from which 
water column impacts may be documented.  
Tropical Cyclone Rusty, a severe category 4 
cyclone, made landfall on Western Australia's 
Pilbara coast on 27 February 2013 and its 
impact on the inner continental shelf (depth ~ 40 
m) water column was recorded by two Slocum 
gliders.  The path of TC Rusty bisected the paths 
of the two gliders. One of the gliders was located 
in a region where the mean onshore winds were 
over 90 km/hr, which resulted in a rapid increase 
in the depth mean currents to > 0.8 m/s, a 
doubling of the background tidal currents. The 
water column was well mixed in density 
throughout the period of observation. High 
sediment resuspension was observed during and 
after the passage of the cyclone, extending 
throughout the water column. The measured 
concentrations (backscatter at 700 nm) 
exceeded the range of the WETlabs eco-puck 
sensor for a period of 6 days and returned to 
pre-cyclone conditions after 8 days. The re-
suspension event had a strong influence on the 
light climate by reducing the depth of light 
penetration from > 40 m before the cyclone to < 
10 m during the cyclone. The glider data also 
indicated that TC Rusty stirring resulted in an 
increase in the chlorophyll concentrations, which 
formed a massive offshore plume which 
extended over a region in excess of 600 km2. 

Abstract Glider tracks/data Glider tracks/data 
Two glider missions: Pilbara and Kimberley were 
in progress during TC Rusty. 

Data used in this paper were collected as part of IMOS, 
which is funded by the National Collaborative Research 
Infrastructure Strategy and the Super Science Initiative.  

Conclusions 

Figure 2: The track of TC Rusty in relation to the Slocum 
glider missions at Pilbara and Kimberley. 

Figure 5: Temperature, fluorescence and backscatter 
along the Kimberley transect. 

Category 4 

Figure 1: Tropical Cyclone Rusty (category 4), 24–28 
February 2013. 
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Figure 3: The Kimberley glider encountered strong winds 
opposite to its track. 

Figure 4: Depth mean currents measured by the glider. 
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During the passage of TC Rusty, the glider 
recorded a cooling of the water column, higher 
near-bed chlorophyll concentrations and very high 
resuspension as recorded by the backscatter. 

Figure 6: Time series of attenuation coefficient calculated 
using the subsurface light field measured by the glider. 

The subsurface light climate was significantly 
affected by the resuspension event triggered by 
TC Rusty. 

Subsequent to the passage of  TC Rusty, a large 
bloom was present in the region (7–10 days later). 

•  Ocean gliders provide a unique platform to 
observe the ocean during extreme events. 

•  TC Rusty stirring of the shelf resulted in high 
sediment resuspension, reducing the light 
penetration. 

•  TC Rusty also generated a large bloom, which 
lasted over 10 days after the cyclone ceased. 

Figure 7: Temperature, fluorescence and backscatter 
along the Pilbara transect. 

The Pilbara glider crossed the bloom, recording 
high fluorescence and backscatter values. 


