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1. Introduction

Recent researches have proved the possibility of retrieving wave periods from altimeter
normalized radar cross section (0p) and significant wave height (Hy), but all of the

algorithms lost its precision in low wind speed condition.

We noted that buoy observations, always treated as “sea truth”, ignorded the high
frequency portion of waves which significantly affects o, of altimeters. These
discrepancy of observations would affect wave period retrieval.

2. Data

Altimeter data: Jason2 GDR, 2008 ~ 2014
Buoy data: National Data Buoy Center (NDBC)
Collocation criteria: 50km & 30min

Number of collocated data: 4196
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3. Rationale of wave period retrieval from altimeters
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Alt Ta vs Buoy Tz

not good linear relationship compared to Fig3

(Buoy Tz vs Buoy Ta)

Alt SWH and Buoy SWH: good agreement (Fig 4)

Discrepancy of altimeter and buoy measurements

Buoy: NDBC buoys have upper cutoff frequency 0.485Hz (L ~ 6.6m) due
to buoy size et al.

Altimeter: dominated by waves whose lengths is longer than 3 times of
incident wavelength (L ~ 6cm)
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4. Estimation of missing high frequency spectrum for buoys
Alt Ta vs Buoy Ta (corrected
Estimation of missing MSS for high frequency spectrum of Fig 6 {00 dB] Y ( )
buoys with wind wave equilibrium spectrum and saturation compared to Fig 2, good agreement even
o0 [ Alt MSS vs B MSS . . on
spectrum (Hvang, 2001) ., VBRI in low wind conditions
@ oos " due to cut off frequency, buoy mss
= ) 3
kq —051,-05 Ky 1 = o L always less than altimeter mss Fig9 [0 dB ]
— ! . ]
MSS fk‘ TR TR fk‘ Bk dk y " BuoyMSS =2 m,, m, = [ fS()df 14
o g T T €C:097
B e 4th moment of wave frequency spectrum 12 st 0198 20
u: wind speed, Cy: drag fent Fig7 % (00 dB]
7 o = 18
k; = max[0.95, k,rad - m™* g sum ofblue and red 008 2o E‘ 10
. g
[ for 6.6m limit ] g e Crrationrange D o e Alt MSS vs Buoy MSS (corrected) ] o 18
ky = 100rad - m™* ‘s’ o = '* missing MSS is well corrected
- Z . Z o s S aa 5
[ for 6em limit ] 3 < P ., though high wind is underestimated 6 14
. 2 - % - ‘.
ky = & peak wavenumber 3 e o F.,‘s AMSS (Alt- Buoy) VS Buoy wind s peed 4 - o 12
221 . \ T | Buoy MSS (correctod E Lowwind : good agreement with '_ﬂ
o = (;) 2z i o et uoy (@ ) i sataton spem showed in Fig § , Px s 10
b=52%10% B=4.6x10° 2 High wind : both equilibrium spectrum
el = and saturation spectrum can not cxplain 2 4 6 g 10 12 14
g gravational accelerration @ oy T 6 h A A he rapid th wind d
T {he rapily erease wilwind pec Buoy Ta [s] (corrected)

5. Discussion
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Alt MSS (modified) vs Buoy MSS

low wind : modified MSS sometimes
becomes negative, i.e.,
overcorrected (not used in futher
analysis)

high wind: modified Alt MSS >

Buoy MSS, i.e., undercorrected
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For high wind conditions ( black points ), slightly better agreement w.r.t. Fig 2. For low wind conditions

( colored points), Ta differences are large. Probably, because MSS (m4) is so small that T, =

sensitive to SWH (m0)
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6. Conclution

Due to cutoff frequency, buoy measurements miss high frequency
information of waves, which is necessary in MSS estimation. Through
estimation of missing MSS for high-frequency portion of the wave
spectrum using buoy wind speed, we found that :

1) corrected buoy Ta shows good agreement with altimeter Ta even
under low wind conditions (Fig 9).

2) modification of altimetry MSS to fit buoy observations seems
difficult, especially in low wind conditions.
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