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How do HF radars measure winds? 
 

 

Introduc0on	

Local winds must be inferred from the short wave 
measurements. !B?#!;$&<!C1/C6!#&#*'8!/367-8!$&73!6?3*7#*!%&<!
6-3;-8! /35$&'! ;%5#6! ;?$+?! 7?#&! 7*%&69#*! 7?$6! #&#*'8! 73;%*<6!
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First-order peaks due to the strongest 
backscatter from Bragg waves. 
 
! !Ocean surface currents  
! !Wind (short wave) direction 

measured from magnitude difference 
between the two blue peaks.  

Second-order sidebands as a double 
integral of the ocean wave spectra are 
used to extract wave information. 
 
! !Full directional wave spectrum can 

be obtained from inversion of 
Doppler spectra.  

! !Wind speed can be derived from short 
wave information, since they are 
driven by local winds. 
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Second-order peak method 
 
! !Top fig : Second order peak 

locations shift closer to the first 
order peaks and increase in 
magnitude during the wave 
growth. 

! !Bottom fig : a closed form 
expression is found to relate the 
second order peak frequency, 
f2p, with the wind speed. 
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Exis0ng	method	:	
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Extended	method	:	
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Discussion	
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2nd-order	sidebands	

1st-order	sidebands	



!DiscussionDDDDDDDDDD!;$&<D6;#--!/$N#<!6#%!!

•! S-1#!+*366!$&!^%_^E_^+_!H!*%<%*!/#%61*#<!AQ!
•! S-%+J!+1*5#!$&!^%_!H!6$/1-%7#<!AQ!93*!91--8!<#5#-3C#<!6#%!!
•! S-%+J!+1*5#!$&!^E_!H!6$/1-%7#<!AQ!93*!9#7+?D-$/$7#<!6#%!
•! S-%+J!+1*5#!$&!^+_!H!6$/1-%7#<!AQ!93*!9#7+?D-$/$7#<!6#%!%&<!6;#--!!



! !I!'#&#*%-!#NC*#66$3&!7?%7!*#-%7#6!7?#!6#+3&<D3*<#*!6C#+7*1/!C#%J!
9*#O1#&+8!73!;$&<!6C##<!$6!<#*$5#<!93*!%*E$7*%*8!;%5#!/3<#-6F!

! !M3*!%!9#7+?D-$/$7#<!;$&<!6#%(!7?#![G:Q"I\!/3<#-!$6!+?36#&!%6!7?#!
;%5#!/3<#-!%&<!%!+3**#6C3&<$&'!;$&<!*#7*$#5%-!#NC*#66$3&!$6!
<#5#-3C#<F!

! !B?#!/#7?3<!?%6!E##&!7#67#<!;$7?!E37?!6$/1-%7#<!A3CC-#*!6C#+7*%!
%&<!A3CC-#*!6C#+7*%!9*3/!L#-<!<%7%F!S37?!*#61-76!6?3;!%&!@2Q!#**3*!
39!-#66!7?%&!WF`!/Z6F!

! !M3*! 6;#--D/$N#<! 6#%6(! %! <31E-#DC#%J! ;%5#! /3<#-! $6! +?36#&(! ;?$+?!
6?3;6! %! '33<! %'*##/#&7! ;$7?! 7?#! L#-<! A3CC-#*! 6C#+7*1/F! =&! 7?$6!
+%6#(! 7?#! 6;#--! C#%J6! +%&! &37! E#! /$67%J#&! %6! 7?#! 6#+3&<D3*<#*!
C#%J6F!

Conclusion	



•! I7-%&>+!=&&35%>3&!M1&<!^I=M_!%;%*<!73!2#/3*$%-!4&$5#*6$78!
39!:#;931&<-%&<!^)F"F!,$--(!C*$&+$C%-!$&5#6>'%73*_!

!
•! :%71*%-!Q+$#&+#6!%&<!)&'$&##*$&'!@#6#%*+?!R31&+$-!A$6+35#*8!

,*%&7!:̂Q)@R!XdeXidDWb_!73!)F"F!,$--!
!

•! 2$7%+6!M1&<!%;%*<#<!73!)F"F!,$--!%&<!"#$!"%&'!

I+J&3;-#<'#/#&7!



I&8!O1#6>3&6Y!
!

! ! ! ! ! !
! !!

"#$!"%&'(!)*$+!"F!,$--(!"#$/$&!01%&'!!
2#/3*$%-!4&$5#*6$78!39!:#;931&<-%&<!

:7%+=(>2"?(


