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For coastal applications it is necessary to use the
High Rate altimetry data (10 or 20 Hz) rather
than the 1Hz Dbecause the dynamics
characteristic scales are much smaller than in
open ocean. The 1Hz average data are not
precise enough to detect and map the
dynamical.features.

HR data has a much higher noise level than 1 Hz
but contain more information about the slope
of the SSH and thus could give better current
speed. But they are noisier and it is important
to test their capacity of HR data to restitute
correctly the current speed.

Choice of Aghullas current because quite
constant, well defined, distanc from the coast
varies with latitude.



Mean surface current speed from SAR data
~1000 images processed: analysis of Doppler
measurements. Mean SST superimposed
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Use of the SAR data to compute the MDT. (to get
sea surface height) Comparison with RIO05 MDT
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* Two passes considered here 020 and 172

*Data Jason1 and Topex GDR 20Hz and 10Hz data
* Processing.

*HR ssh with all the 1Hz correction except wet
tropo.

*HR sigma0 Ku and C for rain flagging using

Tournadre-andMorland (1997)

*Flag for sigmaO bloom (here sigma0 Ku > 8 db)
*Flagged for difference between Ku and C band
SSH >3 rms

*Filtering using Lee filtering (outliers).

* Computation of the mean along track SSH

* Computation of the SSH (SSH=SSH-mean+MDT)
* Computation of the geostrophic cross track speed
*ldem for 1 Hz

* Gaussian fit to the current.



Gaussian approximation
Mean speed profile as a function of the postion of the
Maximum speed

Mean current profile pass 020
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Pass 020 Topex 10 Hz data
SSH filtered and speed

Sea Surface Heigth (Ric 2009 MDT)
=34 T T T T | | | T

-34.5
S350

3550 b T ey

367 18

o0

8.5 i [ i i 2 : ' ¥ i L i
1993/01 1994701 1995/01 1996701 1997701 1998/01 1999/01 2000/01 2001/01 2002/01

Absolute Geostrophic current (mifs)
-34 | T T T T T T

34.5]

_85 =

e
-35.5 ..

36

-3_65Ii-"l|"-il 'l-iiﬂ! i.‘iL |ij_}lu; '

1983/01 1984/01 1985/01 1966/01 19897101 1988/01 1998/01 2000/ 2001/01 200201




1|

Topex pass 020 Speed 10Hz/1Hz

Current speed 10 Hz Topex Pass 172
IR SRR T L i =TT

32
az5 0
-33

33.5

(]
I=

a5=

Current spe d1HTpF‘ 5172

1
it ]
ra

32.5
33
33.5 1
-34

4.5 )
1933/ 1934/01 1995/ 1936/01 1937/ 1933/01 1933/01 2000s01 200140

b 2 - I L 3 TEMEE L B S e ] -
199301 1994/01 1935/ 1996501 199701 19938/01 1999701 2000s01 2001501

200201

5
»10

LTI WI 151 |r -u.ln "TI.JJ | wr 1 il[urmlr.l'n.l'r“u r’l l"u.l',.i'-'l'

200z




10Hz/1Hz Gaussian fit parameters comparison Pass020
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10Hz/1Hz Gaussian fit parameters comparison Pass

X, — width

Width (gaussian
sigma)

Transpart 10Hz | mza‘s)

Current Width 10Hz {km)

Current Width 1Hz (km)

200
% *
* *
150¢ * . I
* **** *
#* * 4
% ¥ #*
1007 ¥ * *,
e ¥
s0% p
* ¥ *:
0 . . .
0 50 100 150 200
Transport 1Hz [mza’sj
100 "
*
* *
saf T«
¥
* . N
L # *
G e . ¥ * *
*::e* + A
40t e A
* e
*
* * ;'* *
201 ** ¥,
0 .
0 50 100

30 . .
#* o
#*:
--325 . 1
T #*
= # **e * *
5 33 y . T
E * ** *y
= s 3 ** ¥
K= * &
= %Hs *
® 335 L
[ ¥ *
* ¥ *
-3 : - -
-34 -33.5 -35 -G8 -32
Fosition max 1Hz (%)
2
" #|
@ *
E 15t A
™~ * % *
T *
= * ok
= * g *Hﬁ
o 1T *
ol * *
o * e
= *
2 o0s5f **
p
L *
0 N s * s
0 0.5 1 1.5 2

Current Speed 1Hz [ms)

Latitude
maximum
speed

| Maximum
| speed



20Hz/1Hz Gaussian fit parameters comparison Pass020
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20Hz/1Hz Gaussian fit parameters comparison Pass172

Jason

X, — width

Width (gaussian
sigma)

¥ *
* * *
(]
* **;**i*
P t*# % g
x ¥ *
* #* ¥
*
¥ *
e

-34 -33.5 -33 -32.5 -32

150 T
** . *
N * -3z
s ** * * #* -
ol . * -
E 100 Lo P oa2s
T * w** A 2
g ** # #* ## "
= **;‘f ¥ 5
. T E a3
g_ % R, * =
Zo50r o+ s " =
o * 3
= 0 335
0 -34
0 50 100 150
Transport 1hz (mzfs)
50 F 2
* iz
#* * kil
=40 ] =
g A E s
[ % PRy * 4 T
= 30 Al Z
= " =
£ ’ SR 3
=
=z 200 . Rt &
+= * * % =
= ¥ * % =
g o g
= AT A S 05
[ ] Q
#*
0 ; ; ]
] 20 40 50

Current Width 1hz (km)

Position max 1hz (%)

0.5 1 1.5 2
Current Speed 1hz (ms)

2.5

Latitude
maximum
speed

Maximum
speed



Current speed Topex and Jason Pass 020
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Current Speed (ms)

Current Speed (ms)

Current speed Topex and Jason Pass 172

Curren t 10/20Hz pass 172
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The HR ssh can be used to estimate current
with a reasonnable noise level if good MDT

HR gives higher speed and sharper features

Discrepancies between Topex and Jason for
the maximum current speed. Why?
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