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ASCAT, Resclution==50km,; Begin orbit 20080628, 2weeks07, Perfad =08; COMBINED_AsDes; ASCT WindRetrieval, DIRTH; 5 ;5 blus0.3 2weeks
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Merging the wind
estimates from ASCAT
and QuikSCAT will allow
extending the climate
data record.

Before merging them,
we have to evaluate their
consistency.

Seatt; Resolution=25km; Begin orbit 00048996, 2weeks07; Period =0%; COMBINED_AsDes; SCATmpBASE naRFenly; DIRTH; ; ; bus0,0_ASCAApI‘ngD_ZweekS
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Climatologies based on
3 month average:

JAS 2008

Wind calculated from
L2 wind products

The overall pattern is
similar, but differences
exist




ASCAT, Resclution==50km,; Begin orbit 20081129; 2weeks07, Perfad =20; COMBINED_AsDes; ASCT WindRetrieval, DIRTH; 5 ;5 blus0.3 2weeks
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Climatologies based on
3 month average:

Dec. 2008-Feb. 2009

Wind calculated from
L2 wind products

The overall pattern is
similar, but differences
exist.
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Dynamical Significance of the differences

upling between SST gradients and near-surface wind response -
estigating the correlation between the high-frequency wind curl and
rgence fields, and the cross-wind and down-wind SST gradients.

CHELTON, AND ESBENSEN, 2003

* ASCAT/QuUikSCAT comparison revisited
— High-resolution daily SST product (OSTIA)

V=10

. s — Using ASCAT bias-corrected data (+0.3m/s)
Vet<o Vo150 — Computing WIND curl/divergence
[~ — — from orbital instead of gridded (averaged)

wind components (Chelton et al, 2007) to
preserve the signals of each meteorological
event and to avoid introducing artifacts from
computing gradients of averaged quantities
over a number of different events.

esized interaction
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What do we look at

e Use wind and not wind stress to decrease the
impact of GMF differences

 Look at
— Impact of sampling and resolution
— Impact of retrieved speed

e (limit the sample to wind in the range 5-15 m/s)

—Seasonal variability
— Diurnal variability
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aar natural coordinates
andMartin, 1957)

—> related to the radius of curvature

of surface streamlines.

- related to the spreading or contracting

of surface streamlines
in the crosswind direction.
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15 January 2010 O’NEILL ET AL. «

NORTHERN HEMISPHERE

COOL CooL

WARM WARM

SOUTHERN HEMISPHERE

COOL COOL

F1G. 7. Summary schematic of the vector wind response to meanders along an extratropical S5T front, re presented
here by the solid curves, as deduced from the wind speed and direction dependencies on S5T. Whereas the wind
speed responsc to SST (as represented by the rclative length of the vectors) is the same for both hemispheres, the
wind dircction responsc to SST (as represented by the relative turning of the vectors) differs in sign between the
Northern and Southern Hemispheres.
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QUIKSCAT vs QuikSCAT with ASCAT sampling/res. - Wind Curl
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ASCAT vs QuikSCAT with ASCAT sampling/res.
Wind Curl; speed 5-15 m/s
lyear — 2week av
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he vorticity perturbation as a function of the crosswind SST gradients
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QuikSCAT; 25 km resolution

PDF of the vorticity perturbation as a function of the crosswind SST gradients
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POF of Vorticity |% in 105 1/5]
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QuikSCAT; 50km; ASCAT sampling

PDF of the vorticity perturbation as a function of the crosswind SST gradients
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QuikSCAT; 50km; ASCAT sampling; speed 5-15 m/s

DF of the vorticity perturbation as a function of the crosswind SST gradients
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ASCAT; speed 5-15 m/s

vorticity perturbation as a function of the crosswind SST gradients
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ASCAT

he vorticity perturbation as a function of the crosswind SST gradients

120

o0

12,2

100

7.E

POF of Vorticity |% in 105 1/5]

=120

—12.5

—1a@




Wind Curl [m/s per 10*3km]

Wind Div [m/s per 10*3km]

Wind; From swath; 2-week averages

Southern Ocean
Full year {March 2008 - February 2008); -55 < LAT <-32; 0 <LON < 358

m— ASCAT
— - ECMWF as ASCAT
mm QSCAT; 25km
10| — - ECMWF as QSCAT
5
0
-5
-10
-2 -1 0 1
Negative Crosswind SST gradient [deg C per 100 km]
Southern Ocean
Full year {March 2008 - February 2009); -55 < LAT <-32; 0 <LON < 359
157 AsCAT
— - ECMWF as ASCAT
m= QSCAT; 25km
10| == ECMWF as QSCAT
5
0
-5
-10
-15

-2 -1 0 1
Downwind SST gradient [deg C per 100 km]

[5¥]

Wind Curl [m/s per 1043km]

Wind Div [m/s per 1073km]

58]

Southern Ocean; 5-point averages
Full year {March 2008 - February 2008); -55 < LAT <-32; 0 <LON < 358

180

0
— ASCAT
mmm QSCAT; 25km
)
-180 -90 0 90
Perturbation Angle [deg]
Southern Ocean; 5-point averages
Full year {(March 2008 - February 2009); -55 < LAT <-32; 0 <LON < 359
4
2
0
m— ASCAT
mmm  OSCAT; 25 km
-2
-180 -90 90

0
Perturbation Angle [deg]

180



Wind Curl [1/s * 1045]

Wind DIV [1/s = 1045]

Wind; From swath — 2-week averages; Warm Season (WINTER- NH)

Southern Ocean
2week averages

1.5

SCAT 25km
ECMWEF_SCAT 25km - WINTER _NH
SCAT 50km_ASCATsampling - WINTER_NH

ASCAT bhias0.3 - WINTER_INH

15 05 0 05 1

-2
Crosswind SST gradient [deg per 100km]
Southern Ocean
2week averages
1§ o

SCAT _25km
ECMWF_SCAT_25km - WINTER_NH
SCAT_50km_ASCATsampling - WINTER_NH

ASCAT hias0.3 - WINTER_INH

05 1

-0.5 : 0
Alongwind SST gradient [deg per 100km]

-1.5 -1

s 2

15 2

Wind Curl [1/s * 10/5]

Wind DIV [1/s * 105]

0.3

Southern Ocean
2week averages

SCAT 25km
ECMWF_SCAT 25km - WINTER_NH

SCAT_50km_ASCATsampling - WINTER_NH
ASCAT bias0.3 - WINTER_NH

45 0 45

-180 -135 00 90 135 180
Perturbation Counterclockwise angle [deg]
Southern Ocean
2week averages
0.5 — SCAT_25km
............................................................................. = ECI\‘NT_SCAT_ES&T“ o “FINTER—NH
=—— SCAT_50km_ASCATsampling - WINTER_NH
0.4 — ASCAT_bias0.3 - WINTER_NH

-180

135

45 0 45
Perturbation Counterclockwise angle [deg]

-135 90 90



Wind Curl [1/s * 1045]

Wind DIV [1/s = 1045]

Wind; From swath — 2-week averages; Cold Season (SUMMER — NH)

Southern Ocean
2week averages

SCAT 25km - SUMMER NH
ECMWF

—— SCAT 50km_ASCATsampling - SUMMER_NH
—— ASCAT bias0.3 - SUMMER NH

L
2 a3 4 05 0 0.5 15 2
Crosswind SST gradient [deg per 100km]
Southern Ocean
2week averages
1.5

SCAT_25km - SUMMER_NH
ECMWF :
— SCAT_50km_ASCATsampling - SUMMER_MNH

1| == ASCAT_hias0.3 - SUMMER_NH

05 0 0.5
Alongwind SST gradient [deg per 100km]

2 a5 4

15 2

Wind Curl [1/s * 10/5]

Wind DIV [1/s * 105]

Southern Ocean
2week averages

SCAT _25km - SUMMER_NH
0.3 ECMWF
| —— SCAT_50km_ASCATsampling - SUMMER_NH
—— _ASC‘.‘\T_IJiBSO._:‘ - SUhﬂdER_NH ......................................................................
0.2
0.1
0
-0.1
-0.2
-180 -135 00 -45 0 45 90 135 180
Perturbation Counterclockwise angle [deg]
Southern Ocean
2week averages
0.5 SCAT_25km - SUMMER_NH
ECMWF
............................................................................. i R — -—
0.4 = ASCAT bias0.3 - SUMMER_NH

45 4
Perturbation Counterclockwise angle [deg]

90 90



Wind Curl [m/s per 1073km)]

Wind DIV [m/s per 1073km]

+ ASCAT- Ascending
ECMWEF as ASCAT-Asc
mmm ASCAT - Descending
10| —- ECMWFas ASCAT-Desc
mmm QSCAT; 25km; Ascending
— = ECMWF as QSCAT-Asc
mmm QSCAT; 25km; Descending
i ECMWEF as QSCAT-Desc
0
-5
-10

Wind; From swath — 2-week averages; Ascending/Descending

Southern Ocean
Full year {March 2008 - February 2009); -55 < LAT <-32; 0 <LON < 359

2 -1 1] 1
Neaqative Crosswind SST aradient [dea C per 100 kml

[3¥]

Southern Ocean
Full year {(March 2008 - February 2008); -55 < LAT <-32; 0 <LON < 359

ASCAT- Ascending
ECMWEF as ASCAT-Asc
12| mmm ASCAT - Descending
— - ECMWF as ASCAT-Desc
mmm QSCAT; 25km; Ascending
— - ECMWF as QSCAT-Asc
6| === QSCAT; 25km; Descending e T
ECMWF as QSCAT-Desc e ERES ST
—pE=T
0
-6
12—
-18
-2 -1 0 1 2

Downwind SST gradient [deg C per 100 km)]

Wind Curl [m/s per 10"3km]

Wind Div [m/s per 10"3km]

Southern Ocean
Full year (March 2008 - February 2009); -55< LAT <-32; 0 <LON < 359

3
-1 + ASCAT- Ascending
ECMWF as ASCAT-Asc
mmm ASCAT - Descending
a2 = = ECMWF as ASCAT-Desc
mem QSCAT; 25km; Ascending
— - ECMWEF as QSCAT-Asc
mmm QSCAT; 25km; Descending
-3| = - ECMWF as QSCAT-Desc
-180 90 0 90 180
Perturbation Anale [deal
Southern Ocean
Full year (March 2008 - February 2009); -55< LAT <-32; 0 <LON < 359
3
2
1
0
. N3
-1 —=Z + ASCAT- Ascending ._,c-’:e.._,“_\
o7 ECMWF as ASCAT-Asc el
- mmm ASCAT - Descending N
2 — - ECMWF as ASCAT-Desc
mmm QSCAT; 25km; Ascending
— - ECMWF as QSCAT-Asc
A mmm QSCAT; 25km; Descending
-3 ) — - ECMWF as QSCAT-Desc

-180

180

90 0 90
Perturbation Angle [deg]



Wind Curl (Neg Crosswind Speed. Downwind Direction) [m/s per 103 km|

Southern Ocean
Full year (March 2008 - February 2009); -55 < LAT < -32; 0<LON <359

b3

apASCAT - Ascemding

-180

Perturbation Angle [deg]

- E apASCAT - Desceimimg F oo
it ASCAT; Ascending ¥4 v
m JirASCAT, Descending B |
90 0 90 180



Wind Curl (Neg Crosswind Speed. Downwind Direction) [m/s per 103 km|

Full year (March 2008 - February 2009); -55 < LAT < -32; 0<LON <359

Southern Ocean

b3

apSCAT, 25k, Ascendsis
ap5BCAT, 25k Descending
du}SCAT, Azscendmy

A }SCAT, 25k, Descending

-180

90 0
Perturbation Angle [deg]

90

180



Wind Curl (Neg Crosswind Speed. Downwind Direction) [m/s per 103 km|

Southern Ocean

Full year (March 2008 - February 2009); -55 < LAT < -32; 0<LON <359

b3

apASCAT - Ascemding
apARCAT - Deacemdmyg
sp0SCAT, 25km; Ascendiny
p)SCAT, 25k Descending
dirASCAT, Ascendmng
dirASCAT, Descending
dir}SCAT, Ascandms

A S CAT, 25k, Descanding

-180

90 0
Perturbation Angle [deg]

180



Summary JPL

AT and QuikSCAT wind estimates differ from the ECMWF winds in a similar

ver, ASCAT and QuikSCAT departures from ECMWEF also differ
ns of the wind coupling with SST gradients, the differences in departure:

e geographical, seasonal and diurnal variability

ot be explained by the different instrument resolution and sampling
ifference does not seems to be the source either

d curl perturbations are associated with:

crosswind speed gradients than QuikSCAT

Jownwind direction gradients
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than the QuikSCAT coupling

he stronger ASCAT directional response since the
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