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Wind directions in South Australia 

Lucy Wyatt, ACORN 

Wind direction is a parameter that has been measured with HF radars over many years. It is obtained by taking 
the ratio of the amplitude two first order Bragg peaks (the same signal that is used for current measurement 
except there we use the frequency of the peaks) and applying a directional wave model. It is the short wave 
direction that is actually being estimated but, in most circumstances, these waves are expected to be aligned 
with the wind and hence the direction can be interpreted as wind direction [1,2,3].  The amplitude of the two 
peaks is included in the single radar NETCDF files on the IMOS data archive and the ratio of these can be used 
to provide qualitative information about the changing wind directions or to develop new algorithms. 

 For the WERA data the wind (or short wave) direction measurement can be made from the Doppler spectra 
(the .spec files) with the Seaview package [1,2] which has been purchased by ACORN but which is not yet 
implemented in an operational way. Wave measurement really needs more averaging than currents [4] at the 
radar Doppler spectra level than is currently available from the ACORN operational system. Nearly one month 
(Nov 2012) of South Australia WERA data has been averaged (over one hour) and processed with the Seaview 
package and the results are presented here. The quality control has also been tightened up since the previous 
report.  

The data cover the period from 6 Nov 2012 to 30 Nov 2012. Figure 1 shows the time series (UTC) of radar wind 
directions at all positions in the coverage area where the measurement has been made.  The mean direction is 
shown in red. Wind directions have also been obtained from five nearby sites from the BoM website and these 
are shown with black symbols. They are from Coles Point (135.37E 34.37S) which is normally west of the 
coverage area, Port Lincoln (135.88E 34.6S) and Stenhouse Bay  (136.94E 35.28S) which are north of the 
coverage area and at Neptune Island (136.12E 35.34S)  and Cape Borda (135.37E 35.28S) which are sometimes 
in the coverage area.  It is not completely clear on the website that the times given (9am and 3pm) are in local 
time but this has been assumed and a summer time adjustment of -10.5 hours has been made to bring these 
to UTC. There is reasonably good agreement in the sense that most of the BoM measurements lie within the 
spread of the radar measurements. There are also some differences. 

Figure 2 show maps of wind direction at the time of the BoM measurements for the periods shown. The radar 
measurements are available hourly but only two per day are shown here. The directions at the BoM stations 
are shown with the larger red arrows. As with surface currents, the coverage for wind directions is variable 
depending on radio interference and environmental conditions. Most of the time the BoM directions are 
roughly aligned with the radar directions but there are differences e.g. 05:00 14th, 05:00 17th, 23:00 21st, 
23:00 23rd, 23:00 27th, both on 28th and 23:00 on 29th. These need to be looked at carefully but they are 
likely to be at times when there has been either a wind direction or speed change or both and the short waves 
at the Bragg frequency (0.1679Hz in this case) have not yet adjusted and the measurements are influenced by 
swell. With some changes in direction there may be fetch limitations at the Bragg frequency. The 29th may be 
an example of this; wind speeds measured at the BoM stations were also low at this time. It would be useful 
to know whether the Cape Borda site is exposed or sheltered. 



Next steps:  

• Finalise quality control – in particular pin down response times 
• Recover SA spec files (available on disks) 
• Implement operational processing 
• Process archive of SA data 
• Provide temporary access to data through Seaview data viewer (see 

http://seaview.jcu.edu.au/svdv/sag/html/SpatialPlot.html but you are advised to ignore the wind 
speed information on there) 

• Agree netcdf formats with eMII 
• Data appears on eMII portal 

 
Real time Operation: 
 
Data is uploaded from the radar sites via broadband modems since there are no hardwired telephone cables 
to the Cape Spencer or Cape Wiles sites. We require static IP addresses at our sites for monitoring, 
troubleshooting activities. We are therefore required to abide with JCU agreements and use Telstra for our 
broadband service.  We currently have a quota of 7GB per month for each site at a cost of $39 per month.  To 
enable upload of all spec file data from the CSP/CWI sites (1 file every 10 minutes) we would need to increase 
our quota to at least 75/50GB per month respectively (different because the files sizes are different) at a cost 
of $480/360 per month i.e. ~$10K pa. Our current quota does not allow for even 1 upload per hour. These 
issues need to be considered for any real time operation.  
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Figure 1.  Wind directions measured by the radar, at all locations in the radar coverage area, and the BoM 
stations during November 2012 

 
 



 



 



 



 



 



 



 



 



 



 



 



 

Figure 2 Maps of wind direction (arrows point in the direction the wind is blowing) for 6-29th Nov 2012  

 


