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Experimental study for the reinforcement of vegetated dunes for coastal protection

o JOB TITLE/PROFILE
PhD in Physical Geography, Coastal Environment

o RESEARCH AREA(S)1
environmental sciences, earth sciences, marine sciences

o JOB DESCRIPTION
This thesis project funded by the Amidex OCEAN Institute and the France-Quebec Maritime
Institute (IFQM) is shared between two laboratories: the Centre Européen de Recherche et
d'Enseignement  en  Géosciences  de  l'Environnement  (Cerege,  Francois  Sabatier)  in  Aix-
Marseille  (France)  and  the  Laboratoire  Hydraulique  Environnemental  (LHE,  INRS-ETE,
Damien Pham Van Bang) in Quebec (Canada). Strong links will also be established with the
Laboratoire Hydraulique et Aménagement (UMR HA, Cerema-REM, Philippe Sergent) of the
French Ministry of Ecological Transition.

Coastal  erosion  and  shoreline  retreat  affect  the  majority  of  the  world's  beaches  and
dunes  are  considered  natural  protections  against  marine  flooding.  From  a  natural  risk
management perspective, when maintaining and/or constructing dunes to limit erosion and
marine flooding, the traditional focus is on building high, wide dunes that limit crossings. We
propose a paradigm shift  by designing lower,  erodible  dunes that  allow the sea to pass
through  to  promote  sedimentation  behind  the  dune  ridges  by  encouraging  overwash
mechanisms. This mechanism allows the lagoons to rise, thus indirectly combating the rise of
the sea. However, while the role of vegetation in stabilising a dune against wind transport is
no longer in question, its impact on overwash deposits remains to be defined. Indeed, the
vegetation could slow down the overwash mechanisms, which would perhaps constitute a
constraint  for  this  sustainable  engineering  solution  that  we  propose  to  develop.
Nevertheless, the interest of vegetation in preserving and containing dune sands also has
many advantages and these need to be further explored. 

The approach we propose forces the acceptance of marine flooding to promote overwash
deposition. However, the project needs to determine how often overwash, and thus also
flooding,  can  be reasonably  accepted and achieved.  This  project  is  a  true Nature-based
Solution that  requires a  significant  investment in fundamental  research before it  can be
transferred to coastal engineering. The work will be based on (1) a 'field' approach with data
analysis from the Camargue (France) and from projects funded by the National  Research
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Council  (NRC-CRC,  federal) or the Réseau Québec Maritime (RQM, provincial) on nature-
based coastal protection solutions and (2) a 'laboratory' approach of experimental modelling
in the large (120 x 5 x 5 m3) INRS (Quebec) wave channel. The observations from the field
will  also be  analysed  in  the  light  of  the results  recently  obtained in  the  context  of  the
participation of Cerema Risques Eau Mer (EMF, Philippe Sergent) in the European InterReg 2
Mers project Polder2C's on a vegetated structure on a scale of 1.

o QUALIFICATIONS/SKILLS/ AND RESEARCH REQUIREMENTS
The  candidate  should  have  a  Master's  degree,  preferably  in  Physical  Geography  or
Environmental Sciences (with a preference for a Geography education, for example during
the  Bachelor's  degree).  Skills  in  field  measurement  techniques  are  desirable  (topo-  and
bathymetry,  sampling,  granulometric  or  sedimentological  analysis,  current  and  wave
measurements  etc.)  as  well  as  knowledge  of  environmental  issues  related  to  wave
propagation,  beach  morphodynamics  and  dune  vegetation.  Some  morphological
measurements in the field and especially in experimental channels will be part of the PhD
work.  A  solid  knowledge  of  statistics,  modelling  and  programming  is  also  desirable.
Candidates  should  show  a  strong  interest  in  coastal  geomorphology  and  Nature-based
Solutions. Candidates who do not fully master these skills may apply, as scientific curiosity,
personal  commitment and motivation for a meaningful  subject will  also be the selection
criteria. 
The candidate will interact with different members of the consortium and will be required to
spend time in Quebec and France. Experience of working in multidisciplinary teams and the
ability to communicate across disciplines is desirable. He/she will be expected to contribute
to the supervision of Master students, who will support the different tasks of the study.

o APPLICATION DEADLINE 20/05/2022

o START DATE 
01/10/2022

o PLACE OF WORK
Laboratoire  Cerege  (Aix  Marseille  University,  France)  et  Laboratoire  Hydraulique
Environnemental (INRS, Centre Eau terre et Environnement, ETE, Québec).

o APPLICATION DOCUMENTS
Applicants should send in a single pdf file the following documents: letter of application
detailing their motivation and how this PhD project matches their skills  and professional
strategy, Curriculum Vitae, Master's degree (or equivalent with grading and marks details), 2
letters of recommendation.

o CONTACT TO APPLY (Email, Sites Internet, etc.)
François Sabatier : sabatier@cerege.fr
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Damien Pham Van Bang : damien.pham_van_bang@inrs.ca
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