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Methods 

Surface current data from the IMOS Rottnest 
shelf HF radar  system have been correlated 
with winds measured at Rottnest Island. The 
wind field in the region has a seasonal variability: 
southerly winds during the summer months and 
storms during winter. At the vector scale, the 
vector correlations between the wind and surface 
currents during the summer months indicated a 
high correlation (> 0.7) along the shelf during the 
summer months, which decreased during the 
winter. The offshore areas, where the Leeuwin 
current was dominant, indicated low correlations 
with winds. At the event scale (of order 2–3 
days), where the winds were stronger, there was 
relatively high correlation between the surface 
currents and winds. 
 

Surface current maps acquired using the WERA 
phased array along the Rottnest shelf were used 
for the study. A summary of the data is as follows: 

•  Operating at 8.5125 MHz with a wave length λ 
~ 35.2 m 

•  Shore stations are located at Guilderton and 
Leighton Beach (Figure 1) 

•  Provides hourly values of surface currents at 
4-km resolution 

•  4 year time series from 10 March 2010 to 10 
March 2013, subject to quality control, 
including GDOP and spatial and temporal 
interpolation has been developed and 
presented. 

Figure 1: Operational coverage of the HF radar system 
showing ~100% of data availability along the Rottnest 
shelf and Perth Canyon. The cross section used for 
the current time series is also shown. 

Abstract Seasonal wind events Seasonal correlations 
Summer storms  
•  Southerly winds > 10 ms–1; 2–5 days duration 
•  Shear zone between northward flowing Capes 

current and the Leeuwin current progressively 
moves farther offshore with time 

•  Maximum correlations are on the inner 
continental shelf with depths < ~50 m during  
spring and summer due to strong breeze 
events. 

Figure 5: Correlation between wind and surface 
currents. From top left clockwise: annual, winter, 
spring, summer. 

Figure 6: Correlation between wind and surface 
currents during a summer storm. 

•  During a summer storm higher correlations 
extend farther into the deeper areas off of the 
coast, emphasizing the impact of the strong 
southerly winds 

Figure 7: Correlation between wind and surface 
currents during a winter storm. 
•  Regions of high correlation are not restricted to 

the inner shelf due to northerly winds and the 
Leeuwin current 

Figure 2: Time series of cross-shelf surface currents 
during a summer storm. Red arrows represent wind 
vectors. 

Figure 3: Time series of surface currents during a 
winter storm. 

Figure 4: Time series of surface currents during sea 
breeze events. 

Winter storms  
•  Initiated with northerly easterly winds followed 

by anti-clockwise rotation to the north-west 
(strongest winds), to west and then to south-
west during the passage of a frontal system 

HF radar surface current 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. Wind data were obtained from 
the Bureau of Meteorology.  

Sea breeze 

•  Diurnal wind pattern with offshore winds in the 
morning and south/south-westerly winds in the 
afternoon with winds > 10 ms–1 

•  Rotatory currents due to resonance at critical 
latitude 


