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Abstract
High spatial resolution altimetry data (18 Hz) from RA-2 Envisat have been
validated, using two tide gauges located in Tarifa and Ceuta, which are in the
area surrounding the Strait of Gibraltar. The altimeter data used for this study are
the outputs of the processor originally developed under the framework of the
COASTALT project and now being upgraded within the ESA DUE eSurge Project.
The processor retracks waveforms at 18 Hz rate (i.e., with an approximate
spacing of 350 m along-track), with the ALES (Adaptive Leading Edge
Subwaveform) retracker, a new retracker which represents an evolution of the
sub-waveform retracking approach described by Yang et al. (2012) and Idris &
Deng (2012). High along-track resolution altimeter-derived sea level data from
October 2003 to September 2010 will be compared against in-situ data along the
descending pass#180, which crosses the study area with a land-to-ocean and an
ocean-to-land transition that covers a track-segment of about 30 km. The Brown
and ALES retrackers were compared in terms of the percentage of altimeter cycles
needed to obtain a correlation coefficient between altimeter and tide gauge data
higher than 0.9.
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•The Algeciras Bay and the Strait
of Gibraltar are challenging sites
to validate altimeter products in
coastal zones.
•The Bay has a narrow
configuration: 10 km length and
8 km width (max).
•The Strait separates Europe and
Africa at a maximum distance of
14 km.
•The geographical configuration,
the presence of enclosed ports and
the many ships (all contaminating
the radar signals) complicates the
retracking of radar waveforms in
the area.
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Objective

Data sets

To validate coastal-oriented altimeter products
developed under the framework of the ESA-funded
projects COASTALT and eSurge

Methodology
• The processor retracks RA-2 Envisat along-track waveforms at 18-Hz

posting rate using the modified Brown retracker (Brown, 1977; Halimi et
al., 2012), and the Adaptive Leading Edge Sub-waveform (ALES) retracker
(Passaro et al., 2013).
•ALES extends the idea of 'sub-waveforms' - i.e. performing the retracking
over a portion of the waveform only, used for instance in the Ocean CS
retracker by Yang et al., 2012, by modulating the width of the fitting
window as a function of significant wave height. This retracker is also
presented by M. Passaro in Session "Altimetry: Coastal Zones 1" in this
Symposium, and shows a promising performance both in the coastal zone
and over the open ocean.
•Altimeter: Total Water Level Envelope (TWLE) = Orbit – Range –
(Ionospheric effect (Doris) + Dry tropospheric effect (model) + Wet
troposheric effect (ECMWF model) + Sea State Bias + Solid Earth Tide +
Tidal Loading Height) - Mean Sea Surface.
•Two time series of TWLE were obtained: TWLE_Brown and TWLE_ALES.
•Tide gauges: Instantaneous sea level @11:00 UTC (the closest in time to
the altimeter measurements) in the dates of altimeter measurements:
TWLE_Tarifa and TWLE_Ceuta.
•We estimated the percentage of cycles needed to obtain a correlation
coefficient between altimeter and tide gauge data higher than 0.9.
•85 along-track 18-Hz time series of TWLE (Brown and ALES) were
compared against the two in-situ TWLE time series (Tarifa and Ceuta).

•Altimeter: descending pass #180 overflighting the
Algeciras Bay and the Strait of Gibraltar.
•Tide gauge: two tide gauges located in Tarifa and Ceuta
(Spain).
•Time period analysed: 35-day repeated cycle 10
(October 2003) to cycle 93 (September 2010).

Results and conclusions
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•In general, the % of cycles along track needed for correlations higher than 0.9 is small inside the bay (land-to-ocean transition), close
or even zero in Punta Carnero (due to the majority of land reflections), increasing to its maximum around the middle of the strait.
Finally, the % falls down to almost or even zero as the radar signals hit again the land in Africa.
•The ALES retracker (red line) performs better than Brown (blue line) in the areas very close to land and inside the bay.
•The comparison against in-situ measurements shows similar results in the eastern (Ceuta) and western (Tarifa) sides of the strait.
•The lower % inside the bay could be due to the distance to the tide-gauges. In a future step, we will use a tide-gauge inside the bay
for comparison, and a local tidal model in order to avoid the ocean tidal effects in the signals.
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