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@Dbjective
«  Develop-a:Climate Data Record (CDR).of Ocean Vector Winds
all seatterometefradiometerdata avalable since 1991

ERS@UIKSCATASCAT WindSaf@SCATRapidScalSMAR ScatSat

«  Bringconsistencyamong-all- scatterometer measurements, curre
and past,;missions

«  Establish-a method for extending consistency to future missior
« Accuracy level of 0.1 m/at global monthly scale
« Crosscalibration of different sensors needs to account for

A Sensors.-observing at different time of the day

~ Potential differences in ocean response at difference senso
frequency (Ku C, and Eband) and resolution (360 Km);

~ Different QualityControl/rain impact for various datasets
A Sensor stability issues




Remote Sensing Systems f

C rosscal I b ratl O n m eth Od WWW.remss.com

« Acommon calibration targefor Scatterometersy. Radiometer
glebalwinds (RTMAX/8), @S0 m/s; absolute calibration: Buoys

«  Calbration.of nigh wind@n progress): Use airborne observations

(Stegkrequency Microwave Radiometers, SEMIRspsonde$ as
common calibration target-for winds > 30 m/s

« DPiurnal effects Use nopsunsynchronous radiometers to tie wind
Speeds for scatterometer missions observing at different time of |
day

~ Past:TMI(tropical 40NS, 1922014)
~ Current and futureGMlI(global 7ONS, since 2014)

plelele] 2002 2004 2006 2008 2010 2012

2014 2016 2018
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Fimeline of.crossalibrated GMFES

In the past years we focused on making theldand and €band
packscatter,model functions: (GMFES) consistent at all wind speec

« KUZ2011 (QuikSCA)T uses 10-GHz winds: frovlindSaitas calibration
target (RaiAree, 90 min-colocationRicciardulland Wentz, JAOT 2015)

« C2013(ASCA)X used 18:GHz winds from SSAllsub-optimal
calibration: stabilityssues, atmospheric effects, inconsistencies in PDFS vs
QSCAT

« N-2014(RapidScat Extension of K2011 to all incidence angles
« -hand(Aquarius, SMAHISS GM(veissner et al.; JGR 2014)

New in 2016;

« Completed the development of newland GMF 2015

« C2015(ASCAT), improved calibratiomses 10 GHz winds from TMI
and GMI as calibration target (Rdree, 2hr colocations).

* ReprocesseRSS ASCATV2.1 windsvith G2015 (April 2016)
available @ www.remss.com/ascat
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C 2015 versus22013: i zamss com
Non-directional coefficient AO

ASCAT V2.1-V1.2

(m/s)

Wind Speed difference

0 20 30
Average ASCAT Y2+4V1 wind speed (m/s)

- Nortlinear extrapolation above 30 mA Higher winds above 30 m/s

- Fixed a small bump around 20 n&sconsistency witlQuikSCAand
Radiometer around 20 m/s

- Small .changes at very low wingsslightly higher wind values, better PDF
alignment at different WVC 5
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ASCAVS GMEant@uikSCAT

ASCAT [RSS W2.1)—GMI WIND ASCAT (RSS V2.1)—QSCAT WIND

10 15
Avarage ASCAT  OSCAT wind speed (m/s)

10 15 20
Average ASCAT GMI wind speed (m/3)

QUIKSCAVSWindSat

5 10 15 20 25
Average QSCAT Ku2(11 WindSat wind spead (m/s}

RapidScavs ASCAT anWindSat

RapidScat 12KM V1.1 HIGH SNR |—ASCAT WIND _ RapidScat 12KM ¥1.1 HIGH SNR I-WINDSAT WIND
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WindSat wind speed (m/s)
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Global :Bias and $tev: ASCAT vs validatioata

Wind Speed STIEAWS)
Bias (m/s)

ASCATQUIKSCAT
ASCATWSAT
ASCAIGMI
ASCAITMI
ASCAIAMSRE
ASCAIAMSR2
ASCAIBuUoYys
ASCAINCEP
ASCAEECMWEF
ASCATRapidScat
(High SNR )

TMI,GMI,RapidScat: 9020 min colocations; Buoys: 30 min
All others: 4 hrs
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‘Funing-of High, Winds

\\We developed a database of 50+
extratropical storms (very little, impact of
rain), forWindSar QuikSCATand ASCAT.
28 G Gdzf SRE - GKS 1 { !
gAY Ra- w2 oaauWndSaEand
QuikSCAStorm fields.

As aconsequence by desigASCAT,

WindSatand QuikSCAare more or less
consistent-at high winds

Coming soon: We plan to use SFMR to
validate and tune scatterometer winds >
30 m/s

SMAP high winds match the SEFMR,
Could be used for additional tuning




SMAP (band) High Winds = emen ="}

« SMAP processed in NeRealTime at RSS
« SMAP winds are not of climatpiality in general
« SMAP strength is at high winds in tropical cyclones (TC), even in rain

« SMAP winds match airborne SFMR flying into tropical storms
(Meissner et al, 2016; submitted to BAMS; and Meissner presentation, EUMETSAT Sep 25, 2016)

SMAP wind field for TC PATRICIA Comparison: SMAP versus SFMR
compared with SFMR (circles) after (resampled) for 10 TC during 2015.
resampling to satellite resolution. It shows a very good correlation

between 15¢ 70 m/s.

Hurricane Patricia 23 Oct 2015 13:11 UTC
SMAP - resampled SFMR matchups 2015
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Bias: 0.64 m/s

Std.Dev.: 3.01 m/s

~
o

Corr Coeff.: 0.941

linear fit: y = 0.92x + 2.72
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Stability of the Wind Timeserie§W§

ASCAT \;’2 1 MONTHI_Y WIND TIMESERIES COMPAF&ED TC' QSCAT AND RADIOMETERS
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wlhis is the minimum required in order tetect decadal global
trends(if any). Regional trends are much higher.
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Regional >Cal, ASCAT V2.1 wwrenss.com

2-4 hour colocations
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SST impact ou-band backscatter — femeeSeshs S”S“*’“Sjg

» (Ocean backscatter might have a dependency on SST,
different for G and Ku band;so far not considered in the
GMFsA can give rise to regional bias in cold SSTs | The impact is more

 Studyinghe SST impact by compari@dandto Ku relevantat winds> 5 m/s,
wind retrievals can be tricky, other factors in the wind | P2l More than Fpol.
retrle_\éal, diurnal _varl?l’él_lflfty and qualkl‘t_y hcontrol caan T e e
contribute to regional differences which are not due t0 ¢ 590 mys):

SST effects

« We studied the response of ocean backscasigat £9C)
different SSTs by stratifying 7 year<ufikSCAS,as a | POl :=10%
function ofcolocatedwind speed and SSibom rainfree
WindSat (30C)

KUband GMF, SSdependent A0 nondirectional coefficient

KuSST GMF AT 10 M/S, ¥—Pol

H-pol: - 3%

V-pol : +5%
H-pol: + 3%

A0, SST impoct ot V—POL
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SST impact on winds using an-iBdépendent GMF

LSCAT KUZD1T —WSAT WIND ElAs, 35T DEFEMCENCE
1.0

7 mSs
§ mya

B mye

14 myia

14

SST [deq;

Our theoretical estimate of the impact (combining effect aP®™ and Hpol)
Is consistent with this bias betwe@olocatedrain-free QuikSCAand WindSatwinds,
stratified by SST and wind speed regime

The net SSéEffect seems to be of the order of-/- 0.3 m/s.

This is just a fraction of the bias in the Southern Ocean, not the sole contribu
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Seasonal variability oQuikSCADBIas

LATMIDE

LATITUDE

. HOWMOLLER DIAG

Jan Lrec e Dhac; Lec D
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QUIKSCAT —ECMWEWIND BlAS, HOVMOLLER DIAG

ARAM, 5—10 m/

[re =
2003 2009

SRAM, 5—10 m/
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QuikSCAbias vaWNindSat

(or qualitatively ECMWEF),

follows the same

seasonal cycle as SST.

Maximum negative bias is in winter,
At the highest latitudes, coldest SST

OHOVMOLLER DIAGRAM, FOR AREAS WITH 5-10 m/s
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@ Use non-sun-synchronous wind speed observations from
stable sensor (GMI).to.cross-calibrate sensors

@_RapidScat might not be functional anymore or stable
enough for direct X- Cal of future sensors

@ Use past RapidScat non-sun-synchronous observations
indirectly, to verify dlurhal cycle of wind speed, and
estimate diurnal cycle \pf components

@ Use land C-band and Ku-band calibration as additional
verification of stability of sensors (David-Long, JPL
o) KNMI , =)

@ In the very near future, we can still use non-spinning
QuikSCAT for sigmaO calibration

@ Use all these methods for calibration of Indian ScatSat
(lausieh Sgo 28, 2018)




