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MOTIVATION

The assimilation of altimeters is a strong component of the
operational wave forecasting system of Météo-France :
accuracy and efficiency of the wave submersion warning (VVS)

Preparing the use of new altimeter data (SAR-mode) in the
assimilation system (Sentinel-3 soon).

Evaluating the Impact of using altimeters SAR-mode regarding
to P-LRM data in the wave model MFWAM




’ Operational global wave forecasting system
at Metéeo-France
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Snapshots of SWH on 19
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Performance of analysis from
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Two global wave models MFWAM
(0.5°) forced by analyzed ARPEGE
and ECMWF winds

The model was upgraded since
november 2014 with improvements
from the work in Mywave project.
In operations assimilation 6 hours:

Jason-2
SARAL since 10 December 2013
Cryosat-2 since 23 April 2014

JCOMM intercomparison with buoys 2014-2015
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' Cryosat-2 wave data

B Two sets of wave data are used in this study. Both SAR mode
and P-LRM data are provided :
- May-Jun-Jul-Aug-sep 2012 (Processing V13)

- Nov-Dec-2013-Jan-Feb-Mar 2014 (more recent data
Processing V14)

H Quality control procedure is processed :
- threshhold on SWH,c0 and flag of surface type,...

Histogram of difference
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Hlstogrém ?f SWH beforel QC After QC SAR-PLRM SWH after QC
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e Assimilation of altimeters

0

il .

The assimilation system

-> Optimal interpolation on SWH (Significant wave height)
-> Correction of wave spectra using empirical laws and assumptions
East-Pacific zone

1 1 08
III I II ||
sr | | 06
1 1
1 | il I L I IllI
a 1 0.4
__-1of \ 1 o iy
g {i [ ] iy 0.2
2 ' l|' v . 1 :
z I I|' 1! 11l
i Ly ELRE B R BT AL G 0
-g e 1 1 1 III 1 II II |
E o I m I -0.2
5 : k| \ :
20 ik it (| |
1 |I I||II ! 1 0.4
UL L] [T AR A
| 4]
-25 ) Nlh': ' 0.6
0.8
30 N N N N N N N N N
190 200 210 220 230 240 250 260 270 280 290
Longitude {(degrees)
-20 J
-25 pz
|
| ]
= . -
g -30 \ yd B
E’ P m n'm -
= e -
3 2 o e
£ a5 S .-| ' .- : k. ="
3 -' | W™
|.| .
5#- T
40 -‘- Il mam 1
45 N . . . N
15 20 25 30 35 40 45

Longitude {degrees)

0.8

0.6

0.4

0.2

-0.2

-04

-0.6

-0.8

Latitude {degrees)

¢(m Zoom on Agulhas

difference Hs SAR-mode and P-LRM during 201205

150 200 250 300 350

100
: Longitude {degrees)

0 50

Data for latitudes > 60°S are not included
in the system. Large difference with
First guess will reject the data.
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' Methodology

B Assimilation runs have been performed with the wave model MFWAM
every 6 hours for both period (2012 and 2013-2014)
Model resolution is of 0.5° and wave spectrum in 24 directions and 30
frequencies :

- Run with assimilation of CR-2 SAR mode
- Run with assimilation of CR-2 P-LRM
- Baseline run without assimilation

B Validation of the results with independent altimeters
(Ja-1, Ja-2 and Saral)

B Comparison between CR-2 wave data (both SAR mode and P-LRM) with :

- Operational MFWAM (from Météo-France data base)
- Baseline run of MFWAM (grid 0.5°)
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, Impact of the assimilation of CR-2 SAR mode
Storm HERCULES beginning of Jan. 2014
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Results of the assimilation on global scale
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'mpact of the assimilation of CR-2 for 2013-2014 data
Focus on three regions
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’CR-Z SAR and P-LRM vs Operational MFWAM

Significant wave height

Mean bias over 5 months

SAR-mode Data collected : 4280

P-LRM

SAR-mode vs MFWAM-OPER 2013 P-LRM vs MFWAM-OPER 2013
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primary swell wave direction (degrees)

bias between MFWAM and CR2-SAR-mode
depending on the period and direction of primary swell

The coming direction of the waves (WMO ref.)

primary swell dependency Jan-Feb-March 2014
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Mean significant wave heights
over Jun-Jul-Aug 2012
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Mean significant wave heights
over Jan-Feb-Mar 2014

= I 3 mean of primary swell direction over Jan-Fev-Mar 2014
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SAR-mode and SWELL

Hypothesis for explaining differences

« bias » between LRM and SAR mode

SWH in high swell conditions

Conventional altimetry :

* No dependency on swell direction

* Range spreading due to swell is
averaged out due to the large surface
of range gate

SAR altimetry

* Anisotropy of swell direction with
respect to Doppler cells : swell
orientation affect the waveforms

* The surface spanned by a range cells
are much smaller than in conventional
altimetry : range spreading due to cell
will modulate the individual waveforms

* the re-tracking does not account for
swell direction/amplitude/wavelength
and « biases » may results when re-
tracking in LRM and SAR
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’ CR-2 SAR and P-LRM vs Operational MFWAM

Mean bias over 5 months

SAR-mode

SAR-mode vs MFWAM-OPER 2013

Data collected : 21970

P-LRM

P-LRM vs MFWAM-OPER 2013
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Primary swell wave direction (degrees)
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bias between MFWAM and CR2-SAR-mode

depending on the period and direction of primary swell
The coming direction of the waves

East-Pacific zone June-July-Aug 2012
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The colors show the period (in sec) of the primary swell from MFWAM
A swell of 16 sec correspond of roughly ~400 m of wavelength
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’ Conclusions

® The impact of the assimilation of CR-2 SAR mode is almost as good
as the P-LRM's one. Larger impact for data in 2012 than 2013.

® The bias of SWH is slightly better after the assimilation of CR-2 SAR
Mode : comparison with Ja-1, Ja-2 and Saral.

® The comparison with MFWAM has revealed a bias for SWH
of CR-2 SAR mode induced by long swell. The bias is enhanced
when the swell is propagating close to the satellite ground track
angle.

® Big challenge is on the way for taking into account the long swell
in the SAR-mode retrieval. Works are on going with teams from
CNES, Thales and CLS.
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