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A multi-level, multi-scenario perspective
on the interplay between urban planning
and flood risk management
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A multi-level, multi-scenario perspective on the
interplay between urban planning and flood risk

Regional level

Urbanization increases vulnerability in the floodplains.
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A complete modelling chain was set up,
involving hydraulic, urbanisation and damage modelling

 Fully dynamic shallow-water model

* Based on laser altimetry =
(decimetre-scale vertical accuracy) p~"

, * Applied to all main rivers in the
- southern part of Belgium
(1,300+ km)

* Considered flood frequencies:
25-year, 50-year & 100-year floods
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A complete modelling chain was set up,
involving hydraulic, urbanisation and damage modelling

Ban in flood-prone areas?

* Hybrid urbanization model, coupling « Considering various scenarios
cellular automata and agent-based for demand and allocation
modelling (Mustafa et al. 2017)
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A complete modelling chain was set up,
involving hydraulic, urbanisation and damage modelling

e Depth-
damage
functions

* Specific
value
correlated
with the
urban
density
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“Sustainable spatial planning” policies tend to promote
urban densification, as opposed to urban sprawl

WaIOnMap

- Toute la wallonie 2 la carte

2100:
* High rate 2 f
* Densification and expansion ! ... g “ ' [JLow hazard
e @ Medium h. §
W High hazard j#

v Facilitates transport-efficiency
v" Promotes walking and cycling
v" Reduces pressure on land

Densification promotes

- - Wi e urbanization around
g & o et existing urban areas mainly
fb L located close to the rivers
: e = 7 flood risk
g (':fce " DenstHeton Ty (10-15 percentage points)



A multi-level, multi-scenario perspective on the
interplay between urban planning and flood risk

District level
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Does the layout of buildings (urban form) have a
substantial influence on flooding severity?
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The analysis is based on two modelling tools,
complemented by statistical analysis

— Parameters Xy, X,, ... Xg (average road width, length, curvature ...)

!

® Procedural modelling
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® Correlation analysis

Computed
water depths
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Computed inundation depths



The urban pattern generator uses nine input parameters,
the ranges of which were calibrated on real-world data

ID Characteristic Minimum value Maxi@ffw ]irO mt h e parce / lImI ts

X1 Street length 40m 400 m

x2 Street orientation 0 180° Parcel ‘ [x; ]
X3 Street curvature Buildi ng )

X4 Major street width

X5 Minor street width

X6 Mean parcel area

x7 | Building rear setback

xg | Building side setback

X9 Building coverage
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General good practices in sustainable urban planning
must be modulated to accommodate flood-resilience

Regional level District level

Brussels
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2100: il
* High rate A :
* Densification and expansion

v Facilitates transport-efficiency v" Enhances heating efficiency
v" Promotes walking and cycling v Improves efficiency of supply
v" Reduces pressure on land network (water, energy ...)
Urban density .
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Conclusion

ce

At the regional level, we coupled an agent-based
urbanisation model with inundation and risk modelling.

At the district (or local) level, a procedural model was
coupled with inundation modelling.

Contents lists available at ScienceDirect
Science o v«
Total Environment
Science of the Total Environment
journal homepage: www.elsevier.com/locate/scitotenv

Influence of urban pattern on inundation flow in floodplains of
lowland rivers

M. Bruwier **, A 74 Contents lists available at ScienceDirect
J. Teller ®, B. Dew

Journal of Environmental Management

journal homepage: www.elsevier.com/locate/jenvman

Remain

m Od el | i Research article

Effects of spatial planning on future flood risks in urban environments R

Ahmed Mustafa™*, Martin Bruwier”, Pierre Archambeau”, Sébastian Erpicurn", Michel Pirotton”,
Benjamin Dewals”, Jacques Teller”



