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[llustration of the slices organized by rows WVC distribution of the row number 300 (different colour
(10 rows interval) indicates different WVCs)
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Slice positions in (a) outer WVC number 2, (b) sweet WVC number 11, (c) nadir WVC number 22, different colour
indicates different view.
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Azimuth angle (antenna direction relative to the
satellite movement direction) distribution as a
function of WVC number across the track.

el

Ty T T 0°
21 26 31 36 41

wvc

e ——— e

48 194 775 3098 12393 49573 198291

HH

T T T
1 6 11 16

;
/
f

i

T
21 22

wvc

11 32 42

45

179 N6 2864

counts

11458 45830 183320

T T T T T
21 26 31 36 41
wvc

e ——— S

3098 12393 49573 19829

w

T T T
1 6 11 16

16 A

15 4
Incidence angle distribution as a function

of WVC number across the track

14 4

134

12 A

114

averaged number of views

10 4

T

0

T

4

8

12

T

16

32

T

36

20 24 28 40
WVC number

a4

Average number of views at the
WVCs across the swath



0o (dB) simulated

0o (dB) simulated

Royal Nashasland
Meteor
eteor Quter WVC
Ministry|
sigma0 (CFOSAT-simulated) HH WVC 2
-5
-10 4 .o 2
~15 1 o 4
o vensaduptY ',
L gt £ >
et .
s
e e
—25 %= s -
- e
“.0 >
) 3 53
—30 4 s b -la_
: . %) (o ‘»,{
.
B - ‘ £ s, 4bY
-35  wgdfes & A XAk
p R AR
- 3 ) Clev e,
—40 = b T
sigma0 (CFOSAT-simulated) VV WVC 2
-5
i
-10 ~l
e g
15 oo SR
2% ‘;:'
-20 g ? ,:_:n'
._*,".j 7 ::
-25 108 o s &
i 5 : =2
;. = I
—30 e A ¢ L B
5V = 5 e y 2 .. ’
-35 H B ‘V
20
—40 -
-40 -35 -30 -25 -20 -15 -10

On (dB) CFOSAT

=5

175

439

110

27

251

628

157

39

10

CSCAT data characteristics

0o (dB) simulated

0o (dB) simulated

-10

—15 4=

-20

-35

Sweet WVC

sigma0 (CFOSAT-simulated) HH WVC 8

-35 -30 -15 -10

sigma0 (CFOSAT-simulated) VV WVC 8

=30 =25 =20 ~1b

O~ (dB) CFOSAT

-10

2127

2326

582

145

Op (dB) simulated

Nadir WVC

sigma0 (CFOSAT-simulated) HH WVC 21

-30

On (dB) CFOSAT

—25 20 -15

1223

306

76

19

HH

1394

348

87

22

VvV




CSCAT data characteristics R&D Satellite Observations

Royal Netherlands
Meteorological Institute
Ministry of I ] ] o . . o
300 Medium inc 42 High inc 50
andwater M| Low inc 30 eaium inc Ign INC
—— Measured 0.040 +- T T —— Measured —— Measured
0.04 —— Simulated —— Simulated 0.05 —— Simulated
0.035
0.030 0.08:4
0.03 1
0.025
£ 0.03 1
g g g
o> = 4
£ 002 g 0.020 g H H
& 2 &
* N * 0.02 1
0.015 -
0.01 4 0.010
0.01 A
0.005
0.00 1 ! P 0.00
=0.008 =0:002 “0.000: 0092 30.004: “0.006 0008 (0.010 ~0.004 —0.002 0.000 0002 0004 0.006 0.008 0.010 -0.004 —0.002 0.000 0002 0004 0006 0.008 0.010
Sigma0 sigma0 Sigma0
0.035 4 | — M.easured 0.030 4 —— Measured 010355 —— Measured
= Simulated — Simulated : —— Simulated
0.030 4 0.025 4 0.030 4
0.025 A 0.025 A
0.020 1
£ 0.020 ]
§ 0.020 E E 0.020 VV
g g 0015 §
T 0.015 2 F 0.015
0.010 4
0.010 A 0.010 A
0.005 A 0.005 1 T 0.005
0.000 A 0.000 0.000
—0.004 —0.002 0.000 0.002 0.004 0.006 0.008 0.010 _0.'004 _0"002 O.OIOO 0.0'02 0.0'04 0.d06 0.0‘08 0.010 —0.004 —0.002 0.000 0.002 0.004 0.006 0.008 0.010
Sigma0 sigma0 Sigmao

(a) (b) ()



Royal Netherlands
Meteorological Institute
Ministry of Infrastructure
and Water Management

Workflow of the NOC

NWP Ocean Calibration (NOC)

) I

azimuth bin (j)
i=12,...,]

)

input ¢°

Calculation scheme of the mean (6°), (i — wind speed bin; |
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NOC as a function of incidence angle (NOCinc)
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NWP Ocean Calibration (NOC)
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NOC as a function of incidence angle and antenna azimuth angle (NOCant)
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NWP Ocean Calibration (NOC)
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In order to avoid the large oscillation, NOCant is extrapolated at the incidence angle 50°, where the antenna
azimuth angles are 90°, 100°, 270°, and 280°. Moreover, the NOCant is not as smooth as the NOCinc due to
the binning and the limitation of the number of samples in each antenna azimuth angle bin and incidence
bin. A 3™ order polynomial fit function is applied on the extrapolated NOCant in order to have smoother
lines.
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Collocated cone distance as a
function of WVC number with
the same MLE normalization
and quality control threshold

cone distance

Wind retrieval performance between NOCinc and NOCant
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Wind retrieval performance between NOCinc and NOCant
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Wind speed PDF per WVC
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Wind retrieval performance between NOCinc and NOCant
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(a) wind speed bias as a function of WVC with NOCinc correction; (b) with NOCant correction; (c) without NOC correction.
(d) standard deviation of the wind speed bias as a function of WVC with NOCinc correction; (e) with NOCant correction;
(f) without NOC correction. 13



Wind retrieval performance between NOCinc and NOCant
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(a) wind direction bias as a function of WVC with NOCinc correction; (b) with NOCant correction; (c) without NOC
correction. (d) standard deviation of the wind direction bias as a function of WVC with NOCinc correction; (e with
NOCant correction; (f) without NOC correction. 14
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Relative wind direction bias
(relative to the satellite
motion direction) per WVC.
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Standard deviation of relative
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Summary

The characteristics of the CFOSAT SCAT level-2A data are analyzed and the

wind retrieval performance strongly depends on the location across the
swath.

NOCant is developed to adapt to the rotation angle of the fan-beam of the
SCAT. NOCant and NOCinc corrections are compared, where NOCant

corrections makes the g°s generally fit better to the GMF than NOCinc,
except for the outer WVCs.

NOCant also largely improves the ECMWF wind direction bias, as
compared to NOCinc, especially at nadir WVCs.

For the future study, it might be possible to combine NOCant and NOCinc
in a way to eliminate the over correction of the NOCant at the outer WVCs
and possibly keep the advantages of NOCant at the other WVCs.
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