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Sensitivity to « only » 10 and 20cm sea-level rise 

Le Roy et al., 2015 

Sea-level +10cm Sea-level +20cm 

Increase in maximum water level for a storm surge identical to the 2008 event with 10/20cm sea-level rise  
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> Higher water levels during events 

> Increased current velocity 

> More frequent flooding events  

 

> Data and research needs:  

• local very high resolution bathymetric and topographic data 

• impacts of nearshore sedimentary processes and human adaptation 

 

 
 

 

 

 

 

 

 

 

 

 

Without adaptation, sea-level rise will amplify 

coastal flooding hazards 



> Extreme events 

> Seasonnal variability 

> Interannual variability 

> Multidecadal trends 
 

 

 

Shoreline changes: superimposed effects 

Montalivet 

February 2014 
Montalivet 

April 2015 Photos: OCA, ONF, ULM Sud Bassin 

M. Garcin, BRGM 



Can we observe impacts of sea-level rise on shoreline 

changes already? 
Detection and attribution of climate change impacts 

Garcin et al. (2016) 

1954 

2013 



Beach slopes 

Climate 

change 

scenarios 

Sea-level rise 

Interactions 

Storms 

Longshore effects 

N
o

rm
a
liz

e
d
 f
ir
s
t 
o

rd
e

r 
in

d
e

x
 

 

Low-energy beaches without coastal works 

Le Cozannet et al., 2016 

RCP 2.6 

RCP 6.0 RCP 8.5 

RCP 4.5 

It is still too early to observe shoreline retreat driven by sea-level rise  

When could a signal emerge? 

> Limited confidence in the coastal impact model 

> Large uncertainties 
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Sea-level rise projections 



 

 

Ranking observation & research priorities  

Global SLR 

Interactions 

Variability of storms 

Longshore processes 

 

 

Global sensitivity analysis – decomposition of variance (Sobol’, 2001; Saltelli et al., 2008) 

 Expected proportion of the variance of Ft that would 

be removed if Xi was known 

 1st part of the 21st century: growing importance of uncertainties due to global sea-level rise 
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Ranking uncertainties 

 

 

 Expected proportion of the variance of Ft that would 

be removed if Xi was known 
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Ranking observation & research priorities  

Global SLR 

Interactions 

Variability of storms 

Longshore processes 

GGE 

Beach slopes 

 1st part of the 21st century: growing importance of uncertainties due to global sea-level rise 

 2nd part of the 21st century: growing importance of uncertainties due to greenhouse gaz emissions 

Global sensitivity analysis – decomposition of variance (Sobol’, 2001; Saltelli et al., 2008) 
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Sea-level rise will exacerbate coastal erosion 

> But there are large uncertainties 

> Observation and research needs: 

• shoreline change observations (high resolution in space and time) 

• improved coastal evolution models applicable at multidecenal time scale 

Müller et al. (2016) 



Data: Church and White, 2011; IPCC, 2013 

What sea-level rise projections do we need? 

French Coastal Risks Prevention Regulation 

Observations 

Projections 

WCRP Regional Sea-Level Rise and Coastal Impacts Grand Challenge 
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Raucoules et al. (2013); Le Cozannet et al. (2015) 

> Examples with high 

spatial and temporal 

variability of vertical 

ground motions  

> Need for geodetic 

observations 

Coastal users need sea-level projections 

considering local coastal vertical ground motions 



Le Cozannet et al., 2015, 2016, 2017 

Coastal users need sea-level projections 

considering their uncertainties 

- Example: probabilistic projections 

 

 

 

 

 

 

 

 

 

 

Sea-level rise by 2100 (RCP 8.5) 

« high-end » scenario (?) 

Probabilistic 

projections 

Global sea-level by 2100 (RCP 8.5) Le Cozannet et al., 2017 

Cumulative distribution functions 



Le Cozannet et al., 2015, 2016, 2017 

Coastal users need sea-level projections 

considering their uncertainties 

- Risk averse users may consider extra-probabilistic theories of uncertainties  

 

 

 

 

 

 

 

 

 

 

Rapid melting of ice-sheets 

Global sea-level by 2100 (RCP 8.5) 

« high-end » scenario (?) 

(note different degrees of confidence) 

Likely range 

(IPCC) 

Minimum 

adaptation 

needs 

Le Cozannet et al., 2017 

AR5 boundaries 



Coastal climate services for adaptation will require: 

g.lecozannet@brgm.fr 

- sea-level and coastal observations  

- sea-level projections aligned to coastal user’s needs 

- improved coastal biophysical impacts models  

- applied mathematics to represent and propagate uncertainties 

Thank you for your attention 

http://www.sealevel2017.org/  Please note: 

http://www.sealevel2017.org/
http://www.sealevel2017.org/


Background articles: 

 

Le Roy et al. (2015) - Hydrodynamic modelling  

 http://www.nat-hazards-earth-syst-sci.net/15/2497/2015/nhess-15-2497-2015.html  

Garcin et al. (2016) - New Caledonian Islets  

 http://www.sciencedirect.com/science/article/pii/S0278434316301583 

Le Cozannet et al. (2016) - Observability of the Bruun effect  

 http://journal.frontiersin.org/article/10.3389/fmars.2016.00049/full  

Muller et al. (2016) - Storm impact on dunes 

 http://www.jcronline.org/doi/abs/10.2112/JCOASTRES-D-15-00102?code=cerf-site  

Le Cozannet et al. (2015) - Dakar Subsidence 

 http://iopscience.iop.org/article/10.1088/1748-9326/10/8/084016/meta  

Raucoules et al. (2013) - Manila subsidence 

 http://www.sciencedirect.com/science/article/pii/S0034425713002794  

Le Cozannet et al. (2017) - Sea-level possibilistic projections 

 http://iopscience.iop.org/article/10.1088/1748-9326/aa5528/meta  

 

Coastal observatories: 

Aquitaine coastal observatory: http://littoral.aquitaine.fr/  

New Caledonian Coastal Observatory: https://dimenc.gouv.nc/geologie/observatoire-du-

littoral-de-nouvelle-caledonie-oblic  
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