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Climate change

1/10/2019



Sea level rise is still in our hands
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In RCP 2.6 scenario
sea level rise in 2300 
is projected to be
0.6–1.1 m (likely range)

In RCP 8.5 scenario
sea level rise in 2300 
is projected to be
2.3–5.4 m (likely range)

[ IPCC, SROCC 25/9/2019 ]



Climate change induced coastline retreat
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[ Bruun rule ]

coastline retreat

can be partly compensated by natural feeding
progradation



TAKE HOME MESSAGES

1. Managing long-term climate change involves 
many uncertainties. Several climate scenarios 
have been updated to support policies.

2. Over the past thirty years, it appears that a net 
natural supply of sediment from the sea to the 
Belgian west and east coasts has taken place, 
which has contributed to the soft coastal 
defence.
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Towards a better understanding of the risks for
climate change induced coastline retreat in Belgium
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How can we learn from old morphological data ? 
Sebastian Dan & Britt Lonneville 

New insights in coastal morphodynamics from accurate and coherent monitoring 
over the past 30-40 years. Bart Roest & Rik Houthuys

What about the evolution of sea level, wind, waves, sediments in the 20th and the
21st century ?  Dries Van den Eynde & Stéphanie Ponsar
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Sea level rise, storm surges & waves in 20th and 21th century
Dries Van den Eynde



Climate change scenarios
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• December 2018 workshop

• Different contributions: KUL, FHR, 

VLIZ, RBINS, RMI, VMM, 

Complex Project Coastal Vision, 

CREST

• Presentation of scientific results

• Setting up of set of climate change 

scenarios

• Evaluation by external experts

• In line with climate change scenarios 

of neighbouring countries



Climate change scenarios

1/10/2019

Complex Project Coastal Vision & CREST, 2019. 



Downscaling
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Significant wave height with a certain return 

period for the RCP8.5 simulations

• Results of 7 regional climate 

models

• COHERENS hydrodynamic model 

& WAM wave model

Mira (2015)



Downscaling
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• Based on the analysis of the 7 regional climate models

KULeuven, RMI, Cordex project: CNRM, ICHEC, IPSL, MOHC, MPI

• Maximum wind speeds seem to increase

• Storm surges do not seem to increase

• Waves do not seem to increase

• Effect of geographical differences and changes in wind direction

SEE POSTER

Van den Eynde et al., 2019



Effect of sea level rise on wave impact

Van den Eynde, D., 2019. In preparation

Duinkerke                                                    Zeebrugge



Analysing of measurements
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1937-1972: +0.6 mm/year

1972-2016: +2.4 mm/year

WODB – 1949-2015 temp +0.01°C/year

Ozer et al., 2019 Van den Eynde et al., 2019
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Sediments at the Belgian Continental Shelf in the 21st century
Stéphanie Ponsar



Method

• RCP8.5 scenario for a 21st century storm (14-18 December 2070)

• COHERENS numerical model:

• hydrodynamical + sediment components

• 3 fractions of sand

• 2 scenarios of SLR: 85cm, 295cm
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SLR

No SLR

MSL
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Impact of sea level rise on tides

Main driver at the Belgian coast: changes in tidal currents due to sea level rise 

THM: higher high tides, lower low tides

MSL
Current, low tide 

Current, high tide 

SLR=295cm, high tide

SLR=295cm, low tide

SLR=85cm, high tide

SLR=85cm, low tide

78cm

22cm

57cm

17cm
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Impact of SLR on sediments on the BC shelf

More on our 
poster…

THM: changes in sediment mass concentration vary from 6% (slr=85cm) to 15% (slr=295cm)

Relative changes in surface total mass concentration due to sea level rise

SLR = 85cm SLR = 295cm
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Flemish shoreline evolution during the last four centuries
Sebastian Dan
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What was the evolution of the Flemish coast during

the last 400 years and how this evolution is related

to the present day status of the coast?

1789

1680
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During last four centuries, the Flemish 

coast straightened under the combined 

influence of human activity and natural 

evolution, advancing in the SW area, 

retreating in the central area and both 

advancing and retreating in the NE area.

Take home message
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DATA ARCHAEOLOGY
Britt Lonneville



DATA ARCHAEOLOGY
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Source: https://movieweb.com/indiana-jones-5-future-movies-harrison-ford-replacement/



HEIGHT MAPS (1983-1996)
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Source: Coastal Division



BEACH PROFILES (1971-1996)
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come see our

demo

Source: Coastal Division

Source: prof. De Moor
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please PLEASE

PLEASEdocument
your data and methodology
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Does the coast grow?

Valorizing decades of coastal monitoring
Bart Roest



Probably the best monitoring records in the world!

Coastal surveys

1/10/2019

©kustonline.be



Volume evolution last 27 years
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Nourishments cause growth

One-off events like a storm
have a small or no morphological impact
in the multi-year morphological evolution

Source: HLN 4 jan 2018. Photo: ©Bart Boterman
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Netherlands

Nieuwpoort

Oostende

Wenduine

Zeebrugge

N



Take home messages

• In the past 30 years, the natural sediment supply of 

the Belgian coast was of the same order of 

magnitude (0.5 Mm3/year) as the artificial supply 

from nourishments.

• Increased nourishment efforts result in wider 

beaches that enhance the coastal safety level, the 

touristic use and resilience with respect to sea-level 

rise.
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Morphological resilience and monitoring recommendations
Rik Houthuys



Is our coast resilient?

Observed corrected trend of the active zone 

over the past 3 decades
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+10 ± 3 mm/y
>>

+2.4 mm/y

+12 ± 2 mm/y
>>

+2.4 mm/y

-2 ± 3 mm/y
<<

+2.4 mm/y

-8 ± 3 mm/y
<<

+2.4 mm/y

+31 ± 2 mm/y
>>

+2.4 mm/y

not resilientresilient resilient

N
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Independent small terrestrial survey

in overlap area

at the first low tide after

the bathymetric survey

Suggestion: quick win in

improving on echosounding accuracy



Suggestion:

expand some survey lines seawards

• The active profile extends locally beyond the section boundaries

• Knowledge needed about the exchange with the offshore part

1/10/2019

N



Suggestion: valorize

replenishment, dredging and disposal data

Align dredging and nourishment monitoring data

with morphological data base
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N



Take home messages

• The coast is at present naturally resilient

west of Nieuwpoort and east of Blankenberge

• Improve bathymetry

by small independent terrestrial control surveys

• Extend bathymetry survey area seawards

• Align dredging and morphological databases
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In cooperation with
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Courtesy of


