Vulnerability assessment of lowlying estuarine habitats to
coastal squeeze in the Bay of Txingudi
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Introduction

Low-lying coastal habitats are of crucial ecological importance for their hydrological
and biogeo-chemical functions. In this context, rising sea levels has two major
consequences in urbanized estuaries: the net loss of natural habitats due to the
phenomenon of coastal squeeze and an increased frequency of flooding. The twoyear project (Vulner’Hab) aims to assess the vulnerability of the intertidal habitats
face to global climate change and to define adaptation measures.

The coastal squeeze phenomenon
Urbanisation of coastal areas and coastal protection line may represent an
obstacle to coastal habitats that migrate inland in case of sea level rise. The
blocked migration squeezes the habitats against the defence line and areas
available for natural habitat decreases.

Study area
The study site is located in the basque country, at the French-Spanish boundary, on
the Bidasoa estuary, namely bay of Txingudi. The area is subjected to meso tidal
range (from 1.5m on neap tide to 4.75m on equinoctial tide) and presents an esturay
strongly urbanised that never exceed 10m depth. The estuary covers an area of
approximately 6.8 km², of which 18% is intertidal and presents a wide panel of
habitats such as sand beaches, salt marches mudflats rocky cliffs and rocky reefs
areas. Moreover areas such as Plaiaundi saltmarshes or l'ile aux oiseaux are listed
as Special Protection Areas.

Method
The habitat mapping is generated using LiDAR height and multi-spectral imagery
according to Blott and Pye (2004) method and the loss of habitat area is estimated
according to sea level rise forecasted for the south eastern area of the bay of Biscay
(Chust et al., 2010).

Figure 2: Detail of the wetland test site:
(A) true-colour airborne image; (B)
habitat classification using the three
visible bands; and (C) filtered
classification using
visible and the near-infrared bands, the
LIDAR DTM and the filtered LIDAR
intensity. All of the habitat classes
present in the wetland site are shown
in the legend;
however, some of them do not occur in
this particular window image.
(Chust et al., 2008)

Bathymetric model and
hydrodynamic simulation.
The last step of the study would be the
assesment of sea level rise effects, in
extrapolating the evolution from
historic to present bathymetric data.
Run of numerical simulations of
estuarine circulation from historical
bathymetries
available
will
be
compared to present bathymetry
driven simulation in order investigate
the general trend. The calculated loss
of area will be converted in surface
habitat loss.
This study will finally be compared to
other sites studied in less urbanised
environnement (Chust et al., 2009).
Figure 3: Digital terrain model obtained from LiDAR
topographic map and bathymetric completion.
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