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Motivations

Resolution in the order of tens
kilometers
Designed for wind retrieval in

moderate wind conditions

However, they can be exploited to
study tropical cyclone
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Finer spatial resolution

Wind retrieval through the use of

the same Geophysical Model
Function (GMF)
SAR data to monitor tropical
cyclone
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Azimuth cut-off
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Azimuth cut-off
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Azimuth cut-off N
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Resolution: 8.25 m

| Slide 7

— 0l b i= ™ - W = T Il D e BT S B2 m v European Space Agency



Y
Y
?
)
>
&)
e
]
=
‘N
<

Resolution 66

Resolution 17

5 x" /.»:éM

SN P
4 nrw H M
................... i«w-w,.....

28x1

| Slide 8

European Space Agency

I+l

— == B =

am BN 4 ] =

Il b



...... T — ~ ) :
6 4 & y xm 0y v(f |||||||||||| m.lll -a M
PM © < w H M AN \l“ n ..._._n._
i) S m
E W §
: S
() ﬂAu S
04 N
® =
%
IZ —
2 3
=
£ [
||||||||||| M “
S
)
|
......... a; =
QA
ool
~ I
3 S Jom
X
e ©
LO
= T
5 I
E |
= H -
0 -
8 g m
i
I

I
}
1
H

Il b

Y
Y
?
)
>
&)
e
]
=
‘N
<




Acf fits at different resolutions and fixed Acf fits at different resolutions and
median filter window variable median filter window

Azimuth cut-off
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Azimuth cut-off

—— actEd 15491 66
——ach 128 1C=404 58
=—acl 256 IC=450. 22
act 512 IC=441 23
——act 1024 KGed14.15]
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act 4096 IG=410.43]
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The width of the Gaussian fit does not change significantly

Long tails for all the ACF except 64 x 64

Ac ESTIMATED USING FIXED MEDIAN FILTER WINDOW AND

VARYING THE BOX’S SIZE.

Box size (pixels) ;. (m)

64 %64 491.66
128x128 404.58
256x256 458.22
512x512 441.23

10241024 414.15
2048 %2048 407.9
4096 x 4096 410.49

A.~F(Pixel spacing, Box size, Homogeneity)

Choice of the smallest box size
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Azimuth cut-off

Sentinel-1A Dataset 1 Sentinel-1A Dataset 2
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A preliminary analysis of cvar can be useful to apply IC approach
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Azimuth cut-off

Chi2=chisquare(acf-acffit)
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Azimuth cut-off
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Azimuth cut-off
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Courtesy of A. Mouche, Laboratoire d’Oceanographie Spatiale, Ifremer
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Lambda cutoff
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Tropical cyclone application
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Tropical cyclone application
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Tropical cyclone application

Inverse wave age = 2 = UiocosB/Cp

Uio wind speed
0 angle between wind direction and peak wave direction
Cp peak phase speed

*0.15<Q<0.83 mixed wind sea state (both wind sea and swell waves)
«(2>0.83 wind driven sea state (dominated by wind sea)

*0<(2<0.15 wave driven sea state (swell dominated)

*QQ<0 counter-swell conditions (wind direction opposite to wave direction)
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Tropical cyclone application @ . o g@

‘:.“

Inverse wave age

Chi2 map

1.2

M% M% 0.18

. K e 1 — S e 0.16

2 w f"/j \ 0.14

0.8 0.12

20°N 29°N -

= 0.08

28°N - 28°N R0

0.04

= 0.02

27N 87°W  B6°W  B5°W  B4°W | 27N 87°W  86°W  B85°W  84°W s
Slide 23

— 0l b iz - W= "Il D = &5 = Il = S B2 ZE = v European Space Agency



Chi2 map
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Conclusions

SAR data have been exploited to retrieve wind speed under extreme wind
conditions using a re-tuned azimuth cut off method.

We found an objective way to estimate lambda cut-off parameters.

Misfit analysis to exclude non reliable azimuth cutoff values.

Lambda cut-off vs developing sea condition

Lambda cut-off vs Tropical cyclone case
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