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Singularity map of the ASCAT-
retrieved wind field. TMI RR data
shown as contour lines

ASCAT inversion residual
distributions w.r.t. TMI RR data

« Good correspondance between TMI RR and positive (negative) MLE (SE)
values
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» The correspondence of buoy and ASCAT
winds reduces as SE decreases and MLE
INcreases

» SE and MLE parameters are complementary
in terms of quality classification
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Fig.2 (a) ASCAT wind observed on December 15, 2009, at 21:17 UTC, with collocated TMI
RR superimposed (see the legend). The black arrows correspond to QC-accepted WVCs, and
the gray ones correspond to QC-rejected WVCs. The buoy measurements (denoted by the
triangle) were acquired at 21:20X2 hours UTC, as shown in the polar coordinate plot ().
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ASCAT winds show rain-induced dynamics!

T

2012-10-23,09:00

P

14

1yt
{
%fﬂ%d
1Y
s :
W Rain core and downdraft

Damped {11

waves

-
S

12

—
—

Splash ¢
products

t—— -

510 S ;u*fc:m-,sf i o e e e . e e e
ﬁ L ! s, 1994b] .
g9 Convective
3
£ downbursts
3 s
™ ASCAT-A and ASCAT-B

come together.

6r 4

50 2 Red arrows: ASCAT-A;
, Blue arrows: ASCAT-B;

5 b Contours: MSG RR.

Longitude (deg)



HAilEL 24 2%

#PY  Nanjing University of Information Science & Technology
X

1. Motivation

« Local variability of sea surface wind has a significant impact on the
mesoscale air-sea interactions and wind-induced oceanic response.

 Lin et al. (TGRS, 2015) show that the ASCAT wind quality seems to be
mainly associated with large (sub-WVC) wind variability, i.e., wind
variability within a wind vector cell (WVC) may be characterized using the
quality indicators of ASCAT, such as the inversion residual (MLE) and the
singularity exponent (SE).

« Once the above inference is validated, one can develop a new useful NRT
variable — wind variability, using the ASCAT wind data.
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2. Data and Method

1) "True" local wind variability is estimated from the 10-min buoy wind series

within a certain temporal window, following the Taylor Hypothesis [Lin et al.,
2015]

1 —\2 2 2
SD = \/mZ(XZ —X) SDVCCtOI‘ — \/SDu + SDV

i=1

2) The wind variability as a function of wind speed is studied under different rain
conditions, based on the collocated buoy-GMI rain data.

3) The correlation between wind variability and ASCAT quality indicators (MLE
& SE) is evaluated using the collocated buoy-ASCAT data.

log|Vs| (x)
logr

3
1
MLE = §Z(zmi — Zg;)? SE(x) ~
i=1
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2. Data and Method

* OSI SAF 12.5-km ASCAT-A winds in the period 2010-2019
* Moored buoy data arrays (TAO, TRITON, PIRATA, RAMA, NDBC)
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* ASCAT — Buoy collocation sets
* Training set (2012-2019) ~ 218k collocations
e Testset (2010-2011) ~ 60k collocations



3. Results
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The mean wind speed (left) and direction (right) variability as a function of wind
speed under different rain conditions (see the legends)

Rain increases sea surface wind variability!
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The vector variability (black curves) and VRMS difference between ASCAT and
Buoy winds (red curves) as a function of MLE (left) and SE (right)

O Sea surface wind variability degrades the statistical scores w.r.t. buoy
O Sea surface wind variability is captured by ASCAT wind quality indicators
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versus ASCAT wind speed and
SE. Blank area is due to the lack
of data.



3. Result
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The vector variability (colorbar)
versus ASCAT MLE and SE.
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1. Estimate the wind variability a function of

SE/MLE (2012-2019)

. Define the wind variability using SE/MLE;

(2010-2011)

. Evaluate the wind variability from the

collocated buoy winds; (2010-2011)

. Compare 2 and 3.
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4. Conclusions

ASCAT MLE and SE are indeed good & complementary indicators of wind
variability

Although the ASCAT wind quality is strongly correlated with sub-cell wind
variability, note that ASCAT winds are proven to be of fair quality at high wind
variability conditions

A new sub-cell wind variability parameter can be easily incorporated in the
ASCAT wind product

This parameter is particularly relevant for, e.g., nowcasting purposes, since it
clearly depicts areas of wind disturbances

It can also be used to filter out small-scale wind information which is
potentially detrimental in global NWP data assimilation

We plan to serve the combined ASCAT wind + sub-cell variability product in
Fall 2022 from bec.icm.csic.es
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] Quality verification

B Mean buoy winds (25-km-equivalent)

S —Uu
= arctan (—_) —_ 1 .
¥ —v u= MZIL'L —w;sin(¢;)

where ¢ 7
v = Xi=1 —W;cos(¢;)
MLE/SE | MUDH | MLE | MLESE | MUDH | MLE | MLE/SE | MUDH
528 521 |1.63 |[l1l62 |1l61 032 |0.65 |1.04
441 445 |129 |[128 [127 |- - -

* By using mean buoy winds, the variance reduction is about 30-40% in both
accepted and rejected categories

*  Sub-WVC wind variability is therefore the dominant factor for quality
degradation (in both wind sources!)

SMOS-BEC
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