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Climate change 
& 

urbanization 
 

bring additional challenges 
to water management 



Global warming 
 –> more hydrological extremes 

Temperature rise at Brussels since 1830: 
Increase of saturation 
concentration air vapour: 

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=aSLFGNirIBJVgM&tbnid=1SJ3OBu6xxl_uM:&ved=0CAUQjRw&url=http://www.atmo.arizona.edu/students/courselinks/fall12/atmo336/lectures/sec1/evap_cond.html&ei=Ga16Ut2CE-OU0AWx84Ew&bvm=bv.55980276,d.Yms&psig=AFQjCNH5NjWFxNTFyyZtATPIm_lF6B9ufw&ust=1383857721220694


Higher frequency of drought events 

Such as drought of spring – summer 2017 Flanders: 



Hydraulics Section 

Higher frequency of pluvial floods 

Such as extreme rainfall events & pluvial flooding 27 May – 6 June 2016 Belgium: 

30th May 2016 



Urbanization -> Soil sealing 

1976: 4 – 5% paved 

2018: 14,5% paved 

 

2000 

1976 

Increase in build-up areas and pavements: 

Flanders and Brussels: 

 Poelmans, L., Van Rompaey, A., Ntegeka, V., Willems, P. (2011), ‘The relative impact of climate change and 

urban expansion on river flows: a case study in central Belgium’, Hydrological Processes, 25(18), 2846-2858 

http://dagkrant.kuleuven.be/files/images/8/8885water3.jpg
http://dagkrant.kuleuven.be/files/images/8/8885water2.jpg


“Stop the soil sealing” plan 

Figures: Authorities of Flanders 

– Spatial Planning Dept. 

Two types of actions: 

• Preserve the open spaces / urban expansion as an exception  

• Increasing the spatial efficiency (densification in urban areas, but with 

attention for “liveability”) 

Flanders’ new White Book Spatial Planning (BRV): 



“Stop the soil sealing” plan 
Impact on urban water planning (recent study for                   ): 



“Stop the soil sealing” plan 
Impact on urban water planning (recent study for                   ): 

Scenarios on land use & population density: 

Source control measures: 

 

https://www.sumaqua.be/sirio  
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“Stop the soil sealing” plan 
Impact on urban water planning (recent study for                   ): 

Changes in flood frequency: 

Economic benefits for urban drainage management: 

urban water planning cost in Flanders reduces from 3,4 to 1,8 billion €  

                  (non-private investments)      

without source control measures: with source control measures: 



Future climate change ? 

GCMs 

RCMs 

LAMs 

Large ensemble (>200): CMIP5 

Reduced ensemble: 

EURO-CORDEX 

Climate scenarios 

High resolution (2.8 – 4 km) 

convection permitting models 

Urban hydrological 

impact models 

Statistical 

downscaling 

incl. bias 

correction 

 Willems, P., Olsson, J., Arnbjerg-Nielsen, K., Beecham, S., Pathirana, A., Bülow Gregersen, I., Madsen, H., 

Nguyen, V-T-V. (2012), ‘Impacts of climate change on rainfall extremes and urban drainage’, IWA Publishing, 

252p., Paperback Print ISBN  9781780401256; Ebook ISBN 9781780401263 



Higher resolution climate modelling 

 Tabari, H., De Troch, R., Giot, O., Hamdi, R., Termonia, P., Saeed, S., Brisson, E., Van Lipzig, N., Willems, P. 

(2016), ‘Local impact analysis of climate change on precipitation extremes: are high-resolution climate models 

needed for realistic simulations?’, Hydrology and Earth System Sciences, 20, 3843–3857 



Climate change tools for impact analysis 

Impact analysis on urban drainage 
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Changes to design storms: 

Impact results (e.g. pluvial flooding): 

 

 

Climatic change signals 

Changes to IDF-statistics: 

 Willems, P. (2013). ‘Revision of urban drainage design rules after assessment of climate change impacts on 

precipitation extremes at Uccle, Belgium’, Journal of Hydrology, 496, 166–177 

 



Climate change tools for impact analysis 

Impact analysis on urban drainage 

 Bermúdez Pita, M., Ntegeka, V., Wolfs, V., Willems, P. (2018), ‘Development and comparison of two fast 

surrogate models for urban pluvial flood simulations’, Water Resources Management, 32(8), 2801-2815 

 

Effective rainfall

Sewer flow

Surface 
component 

Bi-directional 
interaction  

Sub-surface 
component

Dual drainage approach incl. 2D surface inundation modelling: 

High resolution 1m DEM: 



Climate change impacts 

Future climate, high climate 2050 scenario: Current climate: 

Example: city of Antwerp 



 http://climate-fit.city/ 
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Climate adaptation & improving disaster resilience 



Climate adaptation & improving disaster resilience 

Testing Framework Technical, Societal & Market Readiness 

Testing of innovations: 



Living Lab 

Antwerp 

– Sint-Andries 

as “LIVING LAB” 

Workshop February ‘17: 

How to make our district climate proof? 



Smart green roof 

Smart green roof 

Impact on floods & ecological parameters 

Installation ongoing at this 
moment (Nov. 6-10, 2017): 



Designed for cities & industry 

• Design SUDS & quantify their effect 

• Simulate 100 years in seconds 

• See the impact of climate change 

• Created with VLARIO & industry 

Integrated water planning tools 

https://www.sumaqua.be/sirio  
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Forecasting & real-time control 

C-band radar 
Jabbeke 

X-band radar 
Ghent 



Other promising innovations?? 

 Prototype available (TRL 4-5-6-7-8) 

 (Support for) further testing needed 

 Support on market analysis & business development needed 

 EU support welcomed 

 

 

Submit your innovation to :  climate-innovation@brigaid.eu    

 

More info :  http://brigaid.eu/ 
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Climate innovation window 
http://climateinnovationwindow.eu/ 



Climate adaptation needs 



Climate change & 
water resources: 
call for smart climate 
adaptation strategies 
& innovations 

patrick.willems@kuleuven.be 


