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REA: ongoing observational experiment (Jul-Dec 07)
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OBJECTIVES

Glider mission along Envisat
track 773 every 35 days

ﬁ., rﬁ 1st sampling: 6-13 July 2007
“-'ﬁm 2nd sampling: 14-17 September 2007

B To characterize the Balearic front with new technologies

B To explore the use and limitations of altimetry data in the

coastal area



Balearic front
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REA programme : CTD data (ast sampling)

Simultaneous measurements with R/V Garcia del Cid

(conventional cruise): 9 — 12 July 2007
Following the 773 Envisat track
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REA programme : altimetry data (1st sampling)
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Correcting HF signals in altimetry

- ]

High frequency barotropic motions have important
Implications in altimetric measurements.

OBJECTIVES OF THIS STUDY

To examine the sea level output of two barotropic ocean
models (MOG2D and HAMSOM) over the Mediterranean
Sea and NE Atlantic Ocean.

To perform a skill assessment of the models on the
basis of tide gauge and altimeter observations.



Data and methods
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Model data
HAMSOM MOG2D>*
Spatial Finite
Resolution latitude elements
20-400 km
longitude
Temporal 1h 6 h
Resolution
Period 1958-2001 1993-
present
Region Med/NEAtI Global
Atmospheric ECMWF
Forcing 6 h

* Combined MOG2D. For

Pascual et al. JGR subm.

Tide gauge data
Hourly data
Period: 1993-2001
Filtering of tides

Application of atmospheric
correction
(IB/MOG2D/HAMSOM)

Altimeter data
Along-track T/P data

Period: 1993-2001

Application of atmospheric
correction
(1B/MOG2D/HAMSOM)

Usual other corrections
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Validation with tide gauges

Var(TG-1B) — Var(TG — model)
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Difference between the
variance of TG data
corrected by the IB
response and the variance
of TG data corrected by
the atmospheric models.
The top panel is for
HAMSOM and the bottom
one is for MOG2D. Units
are cmz2.



AN illustration at SPLIT TG
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Averaged values

[Var(TG-1B)-Var(TG-model)]/Var(TG-1B)

HAMSOM MOG2D
ALL 20.2% 12.3% : )
Variance reduction
ATLANTIC 31.5% 7.1% with respect IB.
WEST. MED 22.9% 14.4%
ADRIATIC 8.3% 12.7%
Low frequency:
Low Frequency HAMSOM MOG2D HAMSOM reduces more
ALL 23.9 % 0.56% variance.
ATLANTIC 34.3% 3.4% H|gh freguencx:
WEST. MED 31.3% 6.0% MOG2D reduces more
variance.
ADRIATIC 8.4% -9.9%
Hi Frequency HAMSOM MOG2D
ALL 20.1% 22.9%
ATLANTIC 30.1% 10.8%
WEST. MED 28.1% 34.0%
ADRIATIC 0.7% 13.4%
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Validation with altimetry

Var(TP-I1B)-Var(TP-model)
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Summary

- ]

The research and technological activities ongoing at IMEDEA as a basis
for operational oceanography have been presented. Theses activities
are carried out in the frame of European, National and Regional funded
projects (MERSEA, ECOOP, COOL, UGIZC, etc.).

The presently existing system includes gliders, moorings, drifting
buoys, and satellite data on the observational side, and different types
of high resolution forecasting systems on the modeling side, from
beach to sub-basin scale.

In the second part of the talk, we have focused on the impact of
geophysical corrections applied to altimetry, which is crucial for
regional and coastal applications.

Other issues such as the impact of merging several altimeter missions
(Pascual et al. GRL 2006; Pascual et al. IMS 2007) and the quality of
real time altimeter products (Pascual et al. JTECH accept.) have not
been discussed here but may be relevant for GODAE Coastal and Shelf
Seas Working Group.



Altimeter products for regional applications
L e e

Satellite altimetry provides a unique contribution to the global
observation of eddy variability (Le Traon and Morrow, 2001).

Two altimeters give an improved view of the mesoscale (Ducet
et al., 2000; Fu et al., 2003).

However, theoretical studies (Chelton and Schlax, 2003) have
concluded that two altimeters are far from an optimal recovery
of the mesoscale.

1. To merge up to 4 altimeter missions

2. To evaluate the impact in the representation of

mesoscale variability



SLA variability

RMS of SLA

estimated with 4 satellites
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EKE variability

EKE

estimated with 4 satellites
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2/ENVISAT,GFO)
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Comparison with surface drifters

Data : provided by AOML center
673000 measures (3 days low pass filter)

0 50 100 150 200 250 300 350

Geostrophic Absolute Absolute Improvement
Velocity Geostrophic Velocity using 4 sat
Anomalies Velocity (+Ekman missions
component)
U 59.6%0 34.2% 24.3%0 990
39.2% 32.1% 28.4%0 15%0




Comparison with tide gauge data

m 86 tide gauge stations from GLOSS/CLIVAR data base.
®  Filter at 20 days to remove all signal aliased by altimetry.

2 missions 4 missions
46.7 %0 35.3 %

ﬁZO% island
20%-40% coasta
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Comparison with tide gauge data
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Quality of real time products

Comparison with Comparison with
drifters data tide gauge data
Delayed Time Real Time 2 4
missions missions
2 4 2 4
missions missions missions missions
Delayed time
U @ 24.2 31.0 @ Old corrections 46.7 853
(GOT99+1B)
v @ 28.1 41.2 Delayed time
new corrections 29.7
Mean square differences between drifter and altimeter g;OTOO"'MOGZ

velocities. Units are 96 of drifter variance.

Real time
Orbit error 45.2 @
No-centering

Mean square differences between tide
gauge and altimeter sea level. Units are
%o of tide gauge variance.
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The impact of merging 4 altimeters
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Eddy kinetic energy
|

J1 J1E2
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250 270 240 310
Mean EKE (cm?2/s2)

350



Altimetry vs SST: Algerian Basin

SST image from CMS. http://www.ifremer.fr/las/ SLA (JIE2TPG2) +MDT
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