Evaluation of Ku and Ka-band sea state
“& bias correction variability using Jason-3 and AltiKa data
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Motivations Methods Main Findings

* SSB correction is smaller at Ka-band than at Ku-band

o There is a n haracterize Ka-ban Hz 1. While there is no dual frequency Ku/Ka altimeter, the X X X
S S% ?nsagv::éietg fcthi ;C\t; OTe mizs?cz)lnd (36 GHz) approach taken here is to use the same empirical excepting small (1 cm) differences at lf)w wind speeds
o How critical is wind speed for Ka-band SSB direct-method SSB model approach (Vandemark et . Ka—bfmd SSB decreases megsgrably with respect to Ku-band
correction? al., 2002; Tran et al., 2010) to derive Ku- and Ka- ?; \:;E;is exceed 6-7 m/s, this is seen for any sea state
o Will ancillary wave model data be useful? band SSB training data and SSB models (2D and 3D) Lo . )
o Isthe corregt)ion larger/smaller than at Ku-band? over the same two year time frame of 2017-2018. ) Kz;—banci.SS]? correcuo(rll 1m11\)/[r otves ]:,V hen agg:ﬁ wg:/ e period
* New near-final high quality AltiKa GDR-T data are 2. We use global SARAL ALtiKa data after post- intormation from a mlo ¢ l(l ¢ e(;; rzncz ), the
now available to allow a global view of sea state correction to limit the pointing angle to very near };I}llprc.)vemenF gan Is less than at Bu-ban .
. B . is is explained by weaker sensitivity to wave period
impacts on range measurements by a Ka-band radar nadir and to post-correct for known antenna pattern o il . .
altimeter issues. This provides wind speed, SWH, and range at . éarlatlbqns a’;K.a-barflS, espec(;a yat k.ngher Wl{ld speeds
* Arobust on-orbit comparison of Ku vs. Ka SSB has near GDR-T quality. . Pl? —oir lltlani ¢ amrera tglwf r i]tianzrei;n l:genera hagnre‘f;m‘f/:nt
not yet been made, nor compared to field data 3. We use global Ku-band Jason-3 GDR data for the ysically, 1t appears that as $ Increase, short-wave

increases at Ka-band act to mask/attenuate long-wave EM

ti iod (C-band 11, not sh . L S :
same time period (C-band as well, not shown) bias impacts (Nonlinearity usually modeled using SWH, T,)

SSB data and models derived using global two year When winds increase, the Ka-band range bias Wave period (T,,) impacts on SLA also weaken at
(2017-2018) J-3 and AltiKa datasets decreases compared to Ku-band Ka-band compared with Ku-band
Shown })elow - differences between J3 onimorcross Define SSB sensitivity to T02 change ’ (o Ui
and Aang 2D SSB m'ode'ls at Ku and ShownAbel(?w - ALtiKa range Ku and Ka-b.and SLA data ::;ae"nds :::B as = f(SWH, U,); calculated for _ = /‘\#—
Ka.—band in %SWH (significant wave | correction improvement beyond (pts) and derived SSB models wind increases various levels of SWH.U 7o swH=am §
height) GDR versus latitude when using  (solid curves) showing wind- - ’ g /‘ﬁ/”gt’f::nim
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Results compared to previous aircraft/tower observations

‘ References and Acknowledgments

! Melville, W. K., F. C. Felizardo, and P. Matusov (2004), Wave slope and wave age effects in measurements of
Bottom right: Red is Ka- electromagnetic bias, J. Geophys. Res., 109, C07018, doi:10.1029/2002JC001708.

band derived tilt EM bias Tran, N., D. Vandemark, S. Labroue, H. Feng, B. Chapron, H. Tolman, J. Lambin, N. Picot, Sea state bias in altimeter
(symbols) inferred using _ sea level esti determined by bining wave model and satellite data, J. Geophys. Res., 115, C03020,
10.1029/2009JC2009005534, 2010.

S— Tilt bias at Ka
°- A

Upper right: V et al. (2005)
long-wave ‘tilt” EM bias at
Ka-band from aircraft radar

Tilt bias ( % H; ) & Delta

0 4 8 12 16 20

P Das'hed =KuEMB or SSB AltiKa (see Vetal. (2005)) i o Vand k, D., B. Chapron, T. Elfouhaily, J. W. Campbell, Impact of high frequency waves on the ocean altimeter
. Solid = Ka-band o o 5 range bias, J. Geophys. Res.-Oceans, doi:10.1029/2005JC002929, 2005.
A Very similar 1% tilt bias is 5 08 Vandemark, D., N. Tran, B. D. Beckley, B. Chapron, P. Gaspar, Direct estimation of sea state impacts on radar
o seen for Ka from space and i Iti sea level Geophys. Res. Lett.,10.1029/2002GL015776, 2002.

¢ Low wind speed ALtiKA SSB is quite high; from aircraft gas
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