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In the Bayof Biscay,locatedat midlatitudesof the EasternNorth
Atlantic Ocean,circulationover the continental shelf is mainly driven
by tides, winds,and river runoffs. Theseforcingsdrive a wide spatio-
temporal range of ocean processes. Previous studies from
hydrodynamicalmodel or observationshighlighted major circulation
patterns modulated by a strong interannual variability. For example,
Lazureet al. (2008) showedthe developmentof a polewardcurrent in
autumnalongthe Frenchcoast. Thiscurrent doesnot occureveryyear
for reasonsthat remainnot fully explained.

In this context, coastal altimetry appearsas a potential significant
contributor to observeand to analyzethese intermittent processes
overlongtime periods.

Basedon Jason2 satellite altimetry data (Figure 1), we compare
PistachandSlaExtendedstandardAVISOproducts(Figure3) from 2009
to 2011.

Thisstudy aimsto determine if somemajor oceanprocessesover the
continental shelf in the Bay of Biscaycan be inferred from coastal
altimetry products.
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Continental shelf dynamics from coastal altimetry in the Bay of Biscay

Figure1: Jason2 tracksin the Bayof Biscay
andthe Channel.

Figure 2: Pistach Sea
Level Anomalies (m)
from Jason 2 - track
n°137 considered in
thisstudy.
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Figure 3: Sample of
different SLAproducts:

�‡Pistach,

�‡filtered Pistach
(20Km low-pass filter),  

�‡along track 
SlaExtendedproducts 
from Aviso.

Along track spectra 
allow describing 
spatial scales observed 
in the different 
datasets. 

In the Bay of Biscay, 
from the track n°137 
spectrum (Figure 7), 
we observe the 
measurement noise 
for scales smaller than 
5-7Km. The k-2.16 slope 
for larger scale is in 
agreement with 
previous observations 
(Dussurgetet al., 
2011).

From the Figure8 (a, b, c), we can observethe strong seasonalcyclewith fluctuations following the year considered(even in raw full
resolutiondata �t Figure8a). Indeed,in 2011, it appearsthat the higherSLAvaluesdo not persistafter December2010(Figure8b, c). At the
opposite,in 2010, largevaluesremainuntil April 2010.
This annualcycle is removedby substractinga zonalaveragefor eachcycle (Figure8d). The main remainingsignal is the signatureof the
dynamicboundarylayer inducedby thepresenceof thecontinentalslopearound4.5W. Temporalfluctuationscanbeinterpretedasa signature
of waterexchangesbetweenthecontinentalshelfandtheopenocean.

Lazureet al. (2008) underlinedthe existenceof a polewardcurrentoccuringin autumnSouthof Brittanyon
the continentalshelf. Thiscurrent isnot appearingeveryyear asillustratedin Figure9 from 3Doperational
modelresults(PREVIMERproject,http://www.previmer.org).
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Figure 4: Illustration of available observationsclose to the coast in Sla
Extended(left) andPistach(right)SeaLevelAnomalies.

Twocoastalaltimetry datasetshavebeenusedin thisstudy(Figure4):
�‡SlaExtended(7Kmalongtrackresolution,GOT4v7 tide correction)
�‡Pistach(350m alongtrackresolution,GOT4v7 tide correction)

To identify coastal processesthat we can detect and monitor in coastal
altimetry, the presentstudyfocuseson trackn°137from Jason2 (Figure2).

Tide gaugesTide gauges

Figure5: Correlationof SLAtimeseries
with tide gaugedata.

Figure 6: Comparisonbetween tide
gaugeandPistachfiltered data(m).

To avoid land contaminated timeseries from altimetry, we perform the
comparisonwith best correlatedpoints. Correlationsestimatedcanbe above
0.7 (Figure5). Forthe trackn°137, we obtain a goodagreementbetweentide
gaugeandaltimetry data(Figure6).

Observations are validated using tide gauge data from 
REFMAR French network. 

Spatial spectral contentSpatial spectral content

Figure7: Averagedpower densityspectrumalong
trackn°137.

InterannualvariabilityInterannualvariability

Figure8: Time/longitudeplotsof SLA(cm)alongthe trackn°137from (a)raw Pistachdata,(b) filtered Pistachdata,(c)SlaExtendeddata
and(d)SlaExtendeddataafter removingthe annualcycle.

(a) Pistach (b) Pistach (c) SlaExtended (d) SlaExtended
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Thelengthof the availabledataset(2009-2011) allowsa first explorationof the interannualvariability.
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Figure9: Averagedcurrents(between45 and55 meter-depth) from a 3D oceanmodel (MARS3D,Lazureet al., 2009) in October2009,
2010and2011. Thesignatureof the �^���µ�š�µ�u�v���µ�Œ�Œ���v�š�_isclearlyobservedin 2010and2011.

Basedon coastalaltimetry, we manageto
identify the �^���µ�š�µ�u�v���µ�Œ�Œ���v�š�_in altimetry
products(Figure10). However,the noise
level for such scalesremains important
and then further processingis necessary
to improvecorrectionsand to reducethis
noiselevel.

However, coastal altimetry products
remain promising to monitor coastal
currentsabovethe continentalshelf,even
in a macrotidal sea. Figure11 illustrates
that after a different processingand a
temporal average, the signature of the
�^���µ�š�µ�u�v���µ�Œ�Œ���v�š�_canbedetected. Figure 11: Surface geostrophic current

anomaliesin Autumn (September-October-
December) deduced from altimetry after
Xtrack processing.

Main findingsMain findings

The use of coastalaltimetry to monitor dynamicsover the continental
shelf in the Bay of Biscayappearsas a challengingbut promisingaim.
Indeed, our results show that most of processesof interest are
correspondingto small scalesand then, in the noisier part of the
spectrum.

In the meantime, interannual variability observed in the data shows
interestingfeaturesthat will be further investigated.

Basedon someimprovementsin the corrections(e.g. tides), the coastal
altimetry would be a valuableproxy to monitor the circulationin the Bay
of Biscay.

Figure10: SeaSurfaceHeight (m) from model
simulation and altimetry (filtered Pistach) in
October2010.
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