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Wave measurements from the Australian Coastal Ocean Radar Network. 
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The Australian Coastal Ocean Radar Network (ACORN) is a Facility of the Australian Integrated 
Marine Observing System (IMOS) and comprises 12 HF radar stations operated in pairs at 6 sites 
located around the west, south and east Australian coast. Four of these sites are WERA1 phased-
array radar systems and two are Seasonde2 direction finding systems. The primary application for 
these radars is to study the dynamics of the major current systems, the Leeuwin along the west 
coast, the South Australia Current along the south coast and the East Australian Current (EAC) along 
the east coast. In the latter case also of interest is the interaction of the EAC with the southern Great 
Barrier Reef and its lagoons. This paper focusses on the wave measurements that can also be 
obtained from the WERA systems. Wave measurements can also be made with the SeaSonde radars 
but these are not currently available. The measurements are obtained through an inversion 
algorithm3 which takes as input the power (Doppler) spectrum of the radar backscatter signals from 
both radars in the pair and provides as output the directional wavenumber (or frequency) spectrum 
together with parameters derived from the spectrum such as significant waveheight, mean and peak 
period and direction. These measurements are provided at all locations in the radar system field of 
view that meet specified signal-to-noise criteria. The potential use of these radar systems for wave 
measurement is of interest to organisations responsible for monitoring coastal processes such as 
beach erosion and sediment transport, obtaining design statistics and operational support for 
coastal engineering and construction projects, monitoring severe weather conditions which could 
lead to storm surge and coastal flooding and for research leading to wave model development and 
validation.  

There have been a number of previous studies of wave measurements from WERA4,5, and other 
radar systems6,7, using the same methodology which have produced good results. However the 
application to the Australian data is proving to be more problematic due to often high radio 
interference, 50Hz mains signals, antenna array issues leading to high sidelobes and the radar 
configurations themselves in term of both siting, data transmission limitations and operating 
frequency. Nonetheless wave measurements have been obtained from the ACORN systems and 
these will be discussed. Where comparisons with in situ data have been possible the accuracy of the 
radar wave data will be assessed. 
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