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Coastal protection in Belgium

Masterplan Coastal
Safety (2050)

Complex Project 

Coastal Vision (2100)

Source: 
www.kustveiligheid.be

Source: www.maritiemetoegang.be/vlaamse-baaien



Design coastal protection measures based on

• severe storm impact 

• hydraulic boundary conditions

• future climate change scenarios

Why CREST project?

ever measured?

sufficient data?

uncertain assumptions

simulation models are a simplified estimation of reality, possibly 
leading to an overestimation of investments in order to work on 

the safe side

CREST-project aims to provide (some) answers to uncertainties 

Source: afdeling Kust



CREST – GOAL

Increase knowledge coastal processes nearshore 
and landward

Physical coastal processes
Wave impact on structures & 

people
Wind impact on beaches & 

dunes

Source: www.maritiemetoegang.be© Ryckewaert Christiane



CREST – Climate REsilient coaST

ACTIVITY 1

Integrated multi-scale wave-

flow sediment modelling 

ACTIVITY 2

Advanced modelling of 

handling risks in coastal 

municipalities

ACTIVITY 3

Improved understanding of 

coastal processes

Supporting  Activity 1 
Data techniques & 

monitoring 

Supporting Activity 2
Climate change 

scenarios

Supporting Activity 3
Dissemination and 

valorisation

KULeuven (Hydraulics) UGent (AWW) FHR (WatLab)

VLIZ KBIN VLIZ

Other partners: KU Leuven Campus Brugge, UGent (Geography), VUB 
(HYDR), IMDC, Maritime Access & Coastal Division and experts Rik 
Houthuys & Koen Trouw

Coordinator: Jaak Monbaliu (KULeuven)



Multi-scale modelling tools



Modelling overtopping risks



Coastal resilience



Data management - Dissimination



Climate scenarios

• Importance to use uniform climate scenarios in Belgium

• Previous work

– CLIMAR project, Belspo

– Complex Project Coastal Vision (CPCV)

– Cordex.be project, Belspo

• CREST project

– Influence of CC on wind climate, storm surges and waves

– Analysis of measurements of SLR and sea water temperature

– Influence of SLR on tidal amplitude

– Influence of SLR on wave propagation



Belgian scenarios

• Workshop organized by CREST and CPCV on 
climate change scenarios on Wednesday 12 
December 2018

– KULeuven, RMI, FHR, VLIZ, RBINS, VMM, CPCV 
experts

– 4 scenarios were put forward

– Evaluated by external experts

– Final report deliverd



Table 1 Climate Projections by 2100 w.r.t. base-year 1990 incl. provisional values added after the workshop (RED) and 5th-95th percentiles. 

Parameter 

Scenario 2100 

LPHI 

RCP2.6 RCP4.5 RCP8.5 

Global air temperature 
+1°C 

(0.3 - 1.7) 

+1,8°C 

(1.1 - 2.6) 

+3.7°C 

(2.6 - 4.8) 
- 

Global eustatic sea-level rise 
+50 cm 

(38 - 73) 

+60 cm 

(39 - 86) 

+84 cm * 

(56 - 112) 
+295 cm 

Local sea-level rise +50 cm +60 cm +84 cm +294 cm 

Additional change in MHW +2 cm +2 cm +3 cm +10 cm 

Additional change in MLW -2 cm -2 cm -3 cm -10 cm 

Change in wind direction No No No No 

Average wind speed +0% +0% +0% +0% 

Extreme wind speed  Requires further investigation 

Average winter precipitation +9% +11% +22% +38% 

Average summer precipitation -6% -12% -30% -52% 

Extreme winter precipitation ** +5% +8% +18% +36% 

Extreme summer precipitation ** +6% +4% +2% +25% 

* The median of Le Bars et al. (2017), with the contested ‘Rapid ice cliff failure’, results in +184 cm.  

** Daily extremes with an annual return period 

New climate scenarios



• Analysis of historic data sets

– Both on mean sea level and high and low waters

– C. Van Cauwenberghe, Coastal Hydrographic Office 

– P. Willems, University of Leuven

– B. De Maerschalck, Flemish Hydraulics Research

– J. Ozer, RBINS (CLIMAR/CREST)

• Permanent Service of Mean Sea Level (PSMSL) 

• VLIZ Data centrum GLOSS centrum of real time sea 
level data: sea level station monitoring facility

Analysis SLR data



Changes in mean sea level

• 1951-1972: trend=0.71 mm/year

• 1972-2016: trend=2.34 mm/year

• 1951-2016: trend=1.94 mm/year



Effect of SLR on tidal amplitude



Effect of SLR on waves

Significant wave height. Waves at boundaries: Hs=3.5 m, 
Dir=NNW; Tp=13.14 s; Ws=18.1 m/s; WL=+2.33 m MSL



Effect of SLR on waves

Significant wave height. Waves at boundaries: Hs=3.5 m, 
Dir=NNW; Tp=13.14 s; Ws=18.1 m/s; WL=+2.33 m MSL, 
SLR=0.85m



Effect of SLR on waves

Difference significant wave height. Waves at boundaries: 
Hs=3.5 m, Dir=NNW; Tp=13.14 s; Ws=18.1 m/s; WL=+2.33 m 
MSL, SLR=0.85m



Effect of SLR on waves



Effect of SLR on waves



Effect of SLR on waves

• 1728 simulations 

• Higher increase in significant wave height at coast 
for: 

– Higher waves

– Higher peak periods

– Higher wind speeds

– Lower water levels

– Waves from N (to NNW)

– Higher SLR 

• Higher increase at western part of coast

• For SLR of 0.85 m, overall increase of 0.13 to 0.19 m



Effect of SLR on morphology



Conclusions

• CREST project looking at a different angle at 
coastal protection

• CREST project put forward various climate 
change scenarios, including SLR

• CREST project tries to give some information on 
the effect of SLR on the coast
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