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’ Motivation

" In the framework of MYWAVE EU project (WP1) : improve the wave
breaking term , in particular under extreme conditions.
-> Reduce the bias of SWH in the southern hemisphere and
Improving the dependency between Cd, U10 and the sea state

= Only Jason-2 data are used in the MF operational wave forecasting

system :
- need to use more altimeters to improve wave model analyses

and (SARAL justintime!)

= Evaluate the impact of the assimilation of Saral/Altika wave data
on the wave forecasting system (Data quality control and preparation
for operational use)
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' CONCLUSIONS
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' Recent developments on modelling part

» MFWAM is upgraded with latest ecwam code (IFS-38R2)

»Tail limitation drag : imposing a limitation to the high frequency part
of the spectrum based on a limiting Phillips spectrum (suggested by
P. Janssen). It has been tested for tropical cyclone seasons in indian
ocean

- 3 wind forcing (ECMWEF, Aladin and Blended/scaterometer)
for tropical cyclone season 2011 and 2012 in indian ocean
with the regional model MFWAM-Reunion

» New version of the wave model MFWAM has been implemented and
tested globally for two fall seasons (Sep-oct-Nov 2011 and 2012).
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’ Wave model: MFWAM

mprovement and validation partly thanks to Altimetry

Based on ECWAM code with new physics for dissipation:
(Ardhuin et al. 2010, JPO)

= Non isotropic dissipation:
-> Better adjustment of the mean direction and angular spreading

» Threshold mechanism from the saturation spectrum , instead of
mean wave steepness dependency Breaking term:

—> avoid too strong dissipation of swell and too strong generation of
wind sea for mixed wind sea-swell situations

= New term for swell damping due to air friction
= Stress reduction for MFWAM-441 to adjust with new dissipation based
on saturation spectrum
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Bias map of MFWAM-OPER (comparison with altimeters)

comparison with Ra2 and Jason 1 & 2
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’ Toward a new version of MEWAM

Improvement of the dissipation and input source terms

» Swell damping due to air friction : use of smoothing function (Rayleigh)
for the transition between laminar to turbulent flows (F. Leckler)

» Adjustments of stress reduction introduced for the new dissipation
based on saturation spectrum : the shelttering process is too strong
for MFWAM-441

MFWAM-upgraded-452 MFWAM-OP-441
Cds=-2.8 Cds=-2.2
Su=0.6 Su=1
C3=0.4 C3=0.4
Bmax=1.52 Bmax=1.52

Global runs are performed for two fall seasons 2011 and 2012 with
ECMWF analyzed winds. The wave spectrum is in 30 frequencies

and 24 directions
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'Validation of MFWAM-452 sig. wave heights

with altimeters data (Jason 1 & 2)
MFWAM-452 MFWAM-441

validation Sep-Oct-Nov 2012 Validation Sep-Ot-Nov 2012
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matistical analysis MFWAM-452 and MFWAM-441 (OP)
vs altimeters (Envisat, Jason 1 & 2)
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ﬂtical analysis MFWAM-452 and ECWAM (CY 38rl)
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‘alidation at the peaks (Tp) with NDBC buoys

validation for sep-oct-nov 2012
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Bias map of MFWAM-OPER (comparison with
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Bias map of MFWAM-452 (comparison with altimeters)

comparison with Ra2 and Jason 1 & 2
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Discrepancies between models
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alidation of cyclone season in indian ocean with altimeters

(MFWAM-Reunion 0.25°x0.25°)

with tail limitation without tail limitation
new drag 201101 to 201103 old drag 201101 to 201103
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Distribution of Saral data on wave model grid

» Assimilation of altimeters
- Optimal interpolation on SWH (Significant wave height)
—> Correction of wave spectra using empirical laws and assumptions

1-day global coverage of SARAL/Altika 20130401
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' Saral/Altika wave data and QC procedure

- Saral NRT products are downloaded in NETCDF format from
period 31 March to 1 September 2013 (CALVAL activities)

- Quality control procedure is implemented to prepare the data

assimilation in the wave model :

Land flag 0
RMS SWH <=0.3m
SWH Min 0.5m
SWH Max 13 m
Ice flag 0
o0 Min 5 db
o0 Max 30 db
Number of valid >=35
points

QC table

~22 % Saral SWH
are rejected before
the assimilation

METEO FRANCE
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Description of runs :
from 31 March 2013 to 1 August 2013

o 4

* Wave model set-up
- Wave model MFWAM (global coverage 0.5x0.5° irregular grid),
wave spectrum in 30 frequencies (starting 0.035 Hz) and 24 directions
- ECMWEF analyzed winds every 6 hours
- Assimilation time step 6 hours

- Assimilation of Saral/Altika Sig. wave heights
- Assimilation of Saral and Jason-2 sig. wave heights

- Outputs from the operational forecasting system (MFWAM with
assimilation of Jason 1 & 2)

- Baseline run of MFWAM without assimilation
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Assimilation of Saral
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Assimilation of Saral/Altika Apr-to-Aug
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' Assimilation of Saral and Jason-2 in MFWAM

In different ocean basins

16 great performance ! ‘
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mLIDATION OF SWH WITH BUOYS DATA

Data are collected from the JCOMM model intercomparison archive produced
by J. Bidlot (ECMWF))

buoys locations
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'Validation with buoys Sig. Wave heights

Use of Saral is very promising !
Scatter index
of SWH (%) Q

NOASSI : without assimilation

ASSI-SRL : assimilation of SARAL/Altika

ASSI-SRL-JA?2 : assimilation of SARAL and Jason-2

OPER : Operational MFWAM with assimilation of Jason-1 & 2

April-May-June 2013 (29005 collected daﬁ) METEO FRANCE
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,Perfomance of the assimilation of Saral/Altika

at the peaks

Scatter

Blue for assimilation
Index (%)

with saral
Red is reference run

I impact of Altika on the peak

| ol | Scatter index is well reduced in
=] ;H% | : ‘wind sea and swell wave systems
= Ifrﬂ'ﬁ

Buoys peak wave period (sec)

Comparison with NDBC buoys located

in North America : Jun-Jul-Aug 2013 METEO FRANCE
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ﬁ Impact of the assimilation in the period of forecast

Sig. Wave heights

impact of the assimilation of Saral
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Improving the sea state forecast in high wind conditions
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’ CONCLUSIONS

B MFWAM-452 greatly reduces the bias in SH and improves the
sea state parameters.

B The dependency between Cd, U10 and the wave age is more
consistent. Tests with MFWAM-452 in the ECMWF/IFS (coupling
waves/atmos) are on going (Ardhuin’s IFS project)

BSea state forecasts are significantly improved when using
Saral/Altika data: thanks to their good quality

BThere is a positive impact of using SARAL/Altika data on
wave analyses and forecast : ready to be used operationnally in
MFWAM (Altika data have been distributed on the GTS since

october 10th) ‘

BThe use of Saral with Jason-2 showed very promising results

(the SWH errors are greatly reduced SI<9% in the tropics)
METEO FRANCE
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