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How do HF radars measure winds?

70207 (1 726d) o<

Local winds must be inferred from the short wave
measurements. IB?#!:$&<!IC1/CoI#&#*'8!/367-81$&731673*7#*1%&
6-3;-8! /353&'! :%05#6! ;:?2$+7?! T?#H&! 7T*%&6BI#*! 7?7$6! #&#*'8! 73;:%*
-3&'#*1;%5#6(!1 7?16!%--3;$&' 7?36#! 73!'*3;DE8! /[#%&6! 39! &3&-$&
PE&T7#*%+>B&6




1Q),"-./0"

First-order peakdue to the strongest

backscatter from Bragg waves.
80

Aw' —>'<'——Aw

I 10cean surface currents T :W |

) . . 70 | aves moving aves moving

I IWind (short wave) direction AU MR
measured from magnitude differenc |

between the two blue peaks.

v

1
First order echo
Swell |

Swell

Power (dB [a.u.])

|
Second-order sidebands a double :
|

. 40 F Wind sea ? . i
integral of the ocean wave spectra are oo Wi s
used to extract wave information. 2l ' ]
AA Noise!ﬂoor Mﬂ A
: : I ; Y
I I'Full directional wave spectrum can % T ) o =
be obtained from inversion of Doppler Frequency (Hz)

Doppler spectra.

I ITWind speed can be derived from short
wave information, since they are
driven by local winds.
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Second-order peak method

I I'Top fig : Second order peak
locations shift closer to the first

Second order radar cross section (dB)

—U=5mis
TUsrasmis order peaks and increase in
— U= mis . .
—U=275mis _ magnitude during the wave
}7U =35 mls
'm-[ﬁ,s -EI.IB -UAI"r -IJ.I2 EII UAI2 I U,I4 EI.IB 0.8 g rOWth -
Doppler freuency (Hz)
- I IBottom fig : a closed form
\ . .
" A expression is found to relate th
P

second order peak frequency,
fop, With the wind speed.

r o ~ o
a - o X3
T T

Second order radar cross section (dB)

.,.\‘

1 1 L ! L N 1!
0438 05 0.51 0.52 0.53 0.54 0.55 0.56 0.57 0.58

Doppler Frequency (Hz)
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—— Given fy,, find U from Fpy,(fy,)

Given f2p, find U from F(fgp)
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Wind speed (m/s)

Wind speed (m/s)
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Second order peak Doppler frequency f2 5 (Hz) Second order peak Doppler frequency f 2 (Hz)

(a) PM wind-sea, f,, =7 MHz, 11 m/s (b) PM wind-sea, f, = 13.4 MHz, 7 m/s

—L=‘50km ' ' ' ' pd nof | ——L =50km
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m— L /
L =300km / a0k L = 300km /
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Second order peak Doppler frequency f 2 (Hz) Second order peak Doppler frequency f2p (Hz)

(a) JONSWAP, f,. =7 MHz (b) JONSAWP, f, = 15 MHz
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