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1. Introduction

» VMM =FlemishEnvironment Agency competerior

- Waterquality(monitoring, reporting, economic& ecologicsupervisionon
waste water treatmeninfrastructure X 0

Air quality

Environmentaleporting (MiRa

GroundWater (@Quantity & quality) +DrinkingWater regulation

- Waterquantity

AN

» DivisionOperationalWatermanagement (AOW)
— Operate1400 km of nomavigablewatercourses of 1category
- Maintenancejnvestments& renovations

» Unit Floodmanagement

— Operatehydrologicmeasuremeninetworks
(+400 sites)

- Off-line + reattime hydraulicmodels(4200 km)

- R&D unitwith about 30 engineers &cientists
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1. Recentweather extremes

» Riverflooding: 1316 november2010

- 3 monthsof highrainfall (335500mm,
saturatedsoilg
+ up to 105 mm 9/1116/11

- T2550 flows

- Historic maximasurpassedill 10 cm

- Impact:
X +21.000housesaffected
X over 104 million euros damage
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1. Recentweather extremes

» Pluvialflooding: 27 May- 8 June 2016

- 12 days of heavy summer rainfall events

- Maximum intensities
X Kanne62 mm/h (T>200)
X Cfr Ukkelrecord = 43 mm/h &ortenaken23/7 = 83mm/h

- T2550 flows

- Impact:
X 305mio EUR Insured Damage + 24® EUR Agricultural damage
X 85.000 damage claims + 26.000 claims
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Droughtc June 2017

- March 2017¢ may2017:
X 99,7 mmy f 2y ThiefdEk87,8 mm
- June 2017
X 19,7 mmt longtermaverage/1,8 mm
X min 2,8 mm Poperinge
- Top 3droughtin 50years(P10- P5)
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"Drought is costing farmers 187 million already"

B2200

The continuing dry spellis a disaster for Belgian farmers. The situation is worst in West Flanders,
which had even Less rain than other provinces over the past months. Farming expert Luc Busschaert
calculated for Het Nieuwsblad that almost 200 miltion euros have been lost already/will be lost
looking at the situation now.

WATERINFO.be ;) Viaanderen

FLANDERS
NEWS.BE

Anti-drought measures extended to the whole of
Flanders

200

The Flemish Environment Minister Joke Schauvliege has extended measures to stop the wasting of
tap water as the drought continues. A number of things will be prohibited, like washing your car,
sprinklina vour awm, or fillina a (small) outdoor pool using tap water s from Thursday. Schauviiege
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Howto dealwith thesechanging
weather extremes?
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2. Flood Risk Management

» EUFloodsDirective 2007

- EUmemberstatesneedto submit(each6 yearg a FRMPlanincluding
measuresausing: reductionof the potential negativeconsequencesf
floodingfor human healththe environmentthe cultural heritageand
economiactivities

(integratedin RBMHI, http://www.integraalwaterbeleid.be/nl/stroomgebiedbeheerplannke:

- ProduceFloodhazardmaps
- DefineFloodriskobjectives(planhorizon2050)

X FloodsDirectivedefinesrisk =probability* consequences

X FloodsDirective Takemequiresto includein the FRMplan: costbenefits,
autonomousdevelopmentsandclimatechange

X Measureshaveto focusson Protection, Preventionand Prepardness
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2. Flood Risk Management

» FloodRisk Management Goals

- Citd Suxtainableeductionof flood risk inFlanderswith sufficient
protectionfor humans economicactivities the ecosystenand cultural
heritages

- Citd X éeducingthe flood riksby loweringthe flood probabilitiesand the
flood damages Anoptimal mix ofprotective preventiveand prepardness
measuress neededsothe residualrisk isreducedto a sociallyacceptable
level.

At leastthe autonomousdevelopmentsdueto climate changeand
changinglanduseare nullified with measureaseduponpositivecost
benefitefficienciesand resultingin maximum benefitfor humans
economiactivities ecosystenand cultural heritagee @
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2. Flood Risk Management

» FloodRisk Management Plamainconclusions

- No-actionpolicy= @utonomousdevelopmentsdue toclimatechange
[meanvariant] andlandusechanges tilR050 =>

X Economischisk(mioe year):  +42%on average
X Sociakisk (People @Rigk + 54%0on average

- With only no-regret protectivemeasureg= 30 extradikes+ 37reservoirg
=>riskin 2050is 10-22% highercomparedto 2010.

- Needfor a transitiontowards « Multi-LayeredWater Safetypolicy»
=extrameasureson preventionand prepardnessieeded!
=combination of measurest sharedresponsabilities
= Risc 2050 < Risc 2010
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2. Flood Risk Mapping

INPUT

/ FLUVIAL \

LONG TERM RAINFALL &
EVAPORATION SERIES
(1960-6 )

\
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/ PLUVIAL \

DESIGN STORM

HYDROLOGICAL

LUMPED,
CONCEPTUAL TYPE

DISTRIBUTED,
PHYSICALLY BASED

MODEL

LONG TERM RUNOFF SERIES
A SYNTHETIC HYDROGRAM STORM RUNOFF

HYDRAULIC 1D-SAINT VENANT 2D-SHALLOW WATER

MODEL EQUATIONS EQUATIONS
WATER LEVELS WATER LEVELS
in river on rasters
GIS FLOOD
MAPPING
OUTPUT

QLOOD MAPS along rivery

\:LOOD MAPS region widy




2. Flood Risk Mapping

INPUT

/ FLUVIAL \

LONG TERM PERTURBED
RAINFALL & EVAPOTRATION
SERIES (2100 -é )

\
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/ PLUVIAL \

DESIGN STORM

HYDROLOGICAL

LUMPED,
CONCEPTUAL TYPE

DISTRIBUTED,
PHYSICALLY BASED

00,

MODEL
LONG TERM RUNOFF SERIES STORM RUNGEF INCL.
A SYNTHETIC HYDROGRAM FLTHETE G A
INCL. CLIMATE CHANGE
HYDRAULIC 1D-SAINT VENANT 2D-SHALLOW WATER
MODEL EQUATIONS EQUATIONS
WATER LEVELS (T10, T100,..) WATER LEVELS( T10, T1

in river incl. climate impact on rasters incl. climate impact

GIS FLOOD

MAPPING
OUTPUT

FLOOD MAPS (T10, T100)
\ incl. climate impact J

FLOOD MAPS (T10, T100)
\ incl. climate impact J
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2. Flood Risk Mapping

Large Scale

GCMs

RCMs

- N aaSEw-. R
SRR e AR

Hydrologiceil scale

U

136 RCPruns for rainfall, 33 for
evaporation are summarizedin a
high, mean and low climate change
iImpactscenariofor Flanders

For water management the high
impact scenario after hydrological
analysis is considered as worst case

]

Perturbation Tool:

Peak
discharges

1OVdII

Low flows
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2. Flood Risk Mapping

» Generationof fluvial flood maps(Leuven)

- 4000 km oimaps(mainrivers) =>flooddepthfor T10/100/1000
- Notion of newthreatenedlocationsunderclimatechange
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