
Mitigation of Pluvial Flooding 
by Nature-Based Solutions

A study in urbanisation of 
Tervuren, Belgium
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Hello!
Q-GIS Team
● Isabella
● Cécilie
● Keith

SWMM Conceptualisation
● Maria -Paula
● Loïc
● Habib G

SWMM Parameterisation
● Toby
● Antonio
● Paul - Antoine

Project Manager
● Zoé
● Habib
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Tervuren
● Flemish Brabant, Flanders, 

Belgium
● Somewhat cold climate, 

high precipitation
● Combination of green 

spaces and heavily 
urbanised areas

● Suffers due to pluvial 
flooding
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What are nature-based solutions?
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Natural solutions for engineering 
problems that have minimal impact on 
surrounding ecosystems and human 
health

● Minim ising structu ra l projects; 
m axim ising risk-free  solu tions

● Often  neglected  in  policy-m aking 
due  to  unce rta in tie s

● Exam ples: ra ingardens, floodpla ins, 
porous or pe rm eable  pavem ent

Figure  1. Exam ple  of a  na ture -based  solu tion  
(Soil Science)
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The Goal:
Dete rm ine  if im plem enting 
porous pavem ent has a  
sign ificant e ffect on  
reducing flooding in  the  
urban  regions of Tervuren , 
Be lgium .

The Teams:
The  team s have  been  sp lit up  focusing on  
d iffe ren t a spects of the  solu tion . The  Q-GIS, 
SWMM (Conceptua lisa tion  and  
Param ete risa tion) Team s, and  a  project 
m anager to  oversee  and  d irect the   team .

Solution:
Deve lop  a  m ethod of se lection  for a reas 
where  it  would  be  m ost beneficia l to  
insta ll porous pavem ent in  the  given  
region , and  eva lua te  d iffe ren t m e thods of 
m ode lling to  estim a te  the  e ffect.
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Uncertainties
Figure 7. Comparison of pavement area selections, visualised using QGIS
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● Difficu lt to  view the  sewer 
overflow in  QGIS

● Lim ited  se lection  of the  
sub-ca tchm ents  

● 31 of 1990 sub-
ca tchm ents se lected  
which  represen ts 10 000 
m2 of the  510 000 m2 tha t 
cou ld  be  used  for the  
porous pavem ent. 
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Outputs

Analysis of runoff for 
entire catchment area

Analysis of runoff for 
sub-catchments 

Solution Objective

Specific characterisation of 
of permeable pavements 

Apply inputs to the 31 
catchments

Determine the effect on 
reducing flooding through 

implementation of permeable 
pavements. 

Inputs

Parameterisation

Soil

Storage

Surface

Pavement
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Parameterisation Results

Peak Runoff (m3/s)-7%

Runoff Coefficient-5%

Advantages Disadvantages

Specific 
characterisation

Localised changes

Efficiency Increased complexity

Flexibility Spatial Variability
16
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Conceptualisation
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Strategy 1: Flooding area method

● Run the initial SWMM model 
● Define flooding area 
● Compare with potentiel porous 

pavement area for every flooding 
area

● Reduce % of impervious for every 
groups of subcatchment

Strategy 2: Improvements by 
subcatchment

● After running the model, select the 
subcatchments with bigger total 
runoff and area with potential 
implementation  of pavement. 

● Reduce % of impervious for 
certain catchments (31 in total, 
same ones as the parametrisation 
model)



● SWMM result for initial model

MAPS  
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● Changing parameter = Reduce % of impervious for every groups of subcatchment

We modify 1.16% of the 
total sub catchment area
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● Result

The method makes it possible to 
reduce flooding in the municipality as 
much as possible, but this is not the 
only necessary solution
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Strategy 1: Flooding area method Strategy 2: Improvements by subcatchment 

*Im provem ents for the  tota l a rea  a re  a lm ost neglectab le . 
* Only loca l changes ( subca tchm ent leve l) can  be  
apprecia ted : Reduction  of 27% of peak runoff and  18 % of 
runoff coe fficien t for the  tota l of the  31 subca tchm ents 
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Figure 13. Comparison of results for parameterised model and conceptual model, visualised in QG
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Figure 14. Comparison of results for conceptual model with limited selection and larger selection, v   



TOTAL COST

Cost 1 (10,000m2) 1 758 943 € 

Cost 2 (125,00 m2) 21 986 784 € 
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Conclusion

● Concep tua lisa tion  p re fe rred  ove r 
param e te risa tion

● Concep tua lisa tion  approach  is 
op tim istic

● Perm eable  pavem ents a lone  do not 
have  a  sign ifican t e ffect on  the  en tire  
ca tchm ent

● Take  a  com bined  approach  of green  
in frastructu res (ra in-gardens, 
re ten tion  pond , swales)
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Any Questions?
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