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1. Introduction
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VMM = FlemishEnvironment Agency competent for
Waterquality(monitoring, reporting, economic& ecologicsupervisionon
waste water treatment infrastructureΣ Χύ
Air quality
Environmentalreporting(MiRa)
GroundWater (quantity& quality) + DrinkingWater regulation
Waterquantity

DivisionOperationalWatermanagement (AOW)
Operate1400 km of non-navigablewatercourses of 1° category

Maintenance, investments& renovations

Unit Floodmanagement
Operatehydrologicmeasurementnetworks
(+400 sites)

Off-line+ real-time hydraulicmodels(4200 km)
R&D unit with about30 engineers & scientists



1. Recent weather extremes

River flooding: 13-16 november2010

3 monthsof high rainfall (335-500mm, 
saturatedsoils) 
+ up to 105 mm 9/11 -16/11
T25-50 flows
Historic maxima: surpassedtill 10 cm
Impact:

+21.000  housesaffected
over 104 million euros damage
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1. Recent weather extremes

Pluvial flooding: 27 May - 8 June 2016

12 days of heavy summer rainfall events
Maximum intensities

Kanne62 mm/h (T>200)
Cfr. Ukkel-record = 43 mm/h & Kortenaken23/7 = 83mm/h

T25-50 flows
Impact:

305 mio EUR Insured Damage + 248 mio EUR Agricultural damage
85.000 damage claims + 26.000 claims
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1. Recent weather extremes

DroughtςJune 2017

March 2017 ςmay2017:
99,7 mm ҭ ƭƻƴƎǘŜǊƳ average187,8 mm

June 2017: 
19,7 mm ҭ longtermaverage71,8 mm
min 2,8 mm Poperinge

Top 3 droughtin 50 years(P10 - P5)
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How to deal with these changing
weather extremes? 



2. Flood Risk Management

EU FloodsDirective 2007

EU-memberstatesneedto submit(each6 years) a FRM-Planincluding
measurescausingŀ άreductionof the potentialnegativeconsequencesof  
floodingfor human health, the environment, the culturalheritageand
economicactivitiesέ 
(integratedin RBMP-II, http://www.integraalwaterbeleid.be/nl/stroomgebiedbeheerplannen)

Produce Floodhazard maps
DefineFloodriskobjectives (planhorizon2050)

FloodsDirective definesrisk = probability* consequences

FloodsDirective Taken requiresto includein the FRM-plan: cost-benefits, 
autonomousdevelopmentsandclimatechange.

Measureshave to focusson Protection, Prevention andPrepardness
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http://www.integraalwaterbeleid.be/nl/stroomgebiedbeheerplannen


FloodRisk Management Goals

CitΦ άΧ Sustainablereductionof flood risk in Flanders, with sufficient
protection for humans, economicactivities, the ecosystemandcultural
heritageέ

CitΦ ά Χ reducingthe flood riks by loweringthe floodprobabilitiesandthe
flooddamages. An optimalmix of protective, preventiveandprepardness
measuresis neededsothe residualrisk is reducedto a sociallyacceptable
level. 
At leastthe autonomousdevelopmentsdueto climatechange and
changinglanduseare nullified with measuresbaseduponpositivecost-
benefit efficienciesandresultingin maximum benefits for humans, 
economicactivities, ecosystemandculturalheritageέΦ
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FloodRisk Management Plan:mainconclusions

No-action policy= (autonomousdevelopmentsdue to climatechange 
[meanvariant] and landusechanges till 2050) =>

Economischrisk(mioϵκyear): + 42% on average

Social risk(People@Risk): + 54% on average

With onlyno-regret protective measures(= 30 extra dikes+ 37 reservoirs) 
=> riskin 2050 is10-22%  highercomparedto 2010.

Needfor a transition towards« Multi-LayeredWater Safetypolicy»
= extra measureson preventionand prepardnessneeded! 
= combination of measures+ sharedresponsabilities
= Risc 2050 < Risc 2010
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Large Scale

Hydrological scale

For water management the high

impact scenario after hydrological

analysis is considered as worst case
150 ï300 km; seasonally ïmonthly

Ñ50 km; weekly - daily

Ñ25 km; daily

river catchment; hourly

GCMs

RCMs

IM
P

A
C

T

High / Wet

Mean / Mild

Low / Dry

Peak 

discharges

Low flows

Perturbation Tool:

136 RCPruns for rainfall, 33 for
evaporation are summarized in a
high, mean and low climate change
impactscenariofor Flanders
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Generationof fluvial flood maps(Leuven)

4000 km of maps(mainrivers) => flooddepthfor T10/100/1000 

Notionof new threatenedlocationsunderclimatechange 

2. Flood Risk Mapping


