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WP5 WP5 -- Early Warning Early Warning 
System PhylosophySystem Phylosophy

Piet Haerens – WP5 leader 
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WP5 WP5 –– Early warning system Early warning system 
Outline of the presentationOutline of the presentation

•• IntroductionIntroduction
•• Existing warning systemsExisting warning systems
•• EWS Generic conceptEWS Generic concept
•• The use of Frame of Reference & SIIThe use of Frame of Reference & SII’’ss
•• Developments within MICOREDevelopments within MICORE
•• Future plansFuture plans
•• ConclusionsConclusions
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WP5 WP5 –– Early warning system Early warning system 
IntroductionIntroduction

“The primary goal of the MICORE project is to 
develop and demonstrate on-line tools for 
reliable predictions of the morphological 
impact of storm events in support of civil 

protection mitigation strategies.”

“Morphological models will be linked to wave and surge forecasting 
models to demonstrate a real-time warning system and to 

implement its usage within civil protection agencies.”
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WP5 WP5 –– Early warning system Early warning system 
Existing EWS for coastal areasExisting EWS for coastal areas

General conclusions:

• Mostly based on predictions of storm 
surge levels, wind and/or sea-state (Hs)

• Regional or for limited locations

• Levels : Pre-warning, warning and alarm

• Not based on morphological predictions

• No link between predictions and 
consequences

• Interest to integrate EWS in existing 
flood forecast systems

General conclusions:

• Mostly based on predictions of storm 
surge levels, wind and/or sea-state (Hs)

• Regional or for limited locations

• Levels : Pre-warning, warning and alarm

• Not based on morphological predictions

• No link between predictions and 
consequences

• Interest to integrate EWS in existing 
flood forecast systems

Inventory of actual use of EWS for coastal areas

NEED FOR IMPROVEMENTNEED FOR IMPROVEMENT
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WP5 WP5 –– Early warning system Early warning system 
Generic ConceptGeneric Concept

•• Exist for flood calculations:Exist for flood calculations:
–– e.g. FEMAe.g. FEMA
–– Reaction of beachReaction of beach

morphology on stormmorphology on storm
events not fully events not fully 
includedincluded

–– Only valid for extremeOnly valid for extreme
eventsevents

–– Improvements neededImprovements needed
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WP5 WP5 –– Early warning system Early warning system 
Generic ConceptGeneric Concept

•• Developed starting from Floodsite outcome:Developed starting from Floodsite outcome:
–– Importance of Importance of 

morphological morphological 
feedback loopfeedback loop

–– RunRun--upup
–– OvertoppingOvertopping

–– Input for simulationInput for simulation
of coastal floodingof coastal flooding

–– Improvements neededImprovements needed
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WP5 WP5 –– Early warning system Early warning system 
Generic ConceptGeneric Concept

1 Observation module

2 Forecast module

3 Decision Support module3 Decision Support module

4 Warning Module

5 Visualisation Module
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WP5 WP5 –– Early warning system Early warning system 
Generic ConceptGeneric Concept

•• Details:Details:
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WP5 WP5 –– Early warning system Early warning system 
Generic ConceptGeneric Concept

•• Details:Details:



M
IC

O
R
E 

–
Fi

na
l W

or
ks

ho
p 

 0
8/

06
/2

01
1 

WP5 WP5 –– Early warning system Early warning system 
Indicator based Early Warning systemIndicator based Early Warning system

•• From physical parameter to management plans:From physical parameter to management plans:
–– Actually warnings are based on physical parameters Actually warnings are based on physical parameters 

that not necessary are linked with real actions! E.g. that not necessary are linked with real actions! E.g. 
predictions of wave heights, water levels, wind,...predictions of wave heights, water levels, wind,...

–– MICORE = a research project with a clear orientation MICORE = a research project with a clear orientation 
to practical applicationto practical application

–– A different way of workingA different way of working
than academic than academic ‘‘freefree’’ researchresearch
was neededwas needed



M
IC

O
R
E 

–
Fi

na
l W

or
ks

ho
p 

 0
8/

06
/2

01
1 

WP5 WP5 –– Early warning system Early warning system 
The use of SIIThe use of SII’’ss

•• Previous EU project experience shown that Previous EU project experience shown that 
producing practical & relevant results requires:producing practical & relevant results requires:
–– A properly focus on research activities (objectives, A properly focus on research activities (objectives, 

criteria, actions) criteria, actions) ……
–– A carefully balance between research efforts & endA carefully balance between research efforts & end--

user needs user needs ……

•• The The FoRFoR approach has proven its worth in approach has proven its worth in 
projects similar to MICOREprojects similar to MICORE

Recommend for research projects with endRecommend for research projects with end--users users 
needsneeds
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WP5 WP5 –– Early warning system Early warning system 

•• SIISII’’ss make the link between scientists and make the link between scientists and 
decision makersdecision makers

The use of SIIThe use of SII’’ss
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WP5 WP5 –– Early warning system Early warning system 
The use of SIIThe use of SII’’ss

•• FoRFoR way of working was appliedway of working was applied

FoRFoR makes the link between science & decision makes the link between science & decision 
makers or endmakers or end--usersusers
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WP5 WP5 –– Early warning system Early warning system 
The use of SIIThe use of SII’’ss

•• FoRFoR and and SIISII’’ss part of a larger process:part of a larger process:



M
IC

O
R
E 

–
Fi

na
l W

or
ks

ho
p 

 0
8/

06
/2

01
1 

WP5 WP5 –– Early warning system Early warning system 
The use of SIIThe use of SII’’s

•• Example of a SII:Example of a SII:
–– Dune stabilityDune stability

s

Strategic 
Objective 

Operational 
Objective 

QSC Benchmarking 
Desired State 

Benchmarking 
Current State 

Intervention 
Procedure 

Evaluation 
Procedure 

Maintain 
stability of 
dunes 

Maintain a 
minimum 
dune 
volume 

Map 
indicating 
current state 
of dune 

Safe is 
defined when 
DSF > 75%, 
medium risk 
when 20% < 
DSF < 75% 
and high risk 

Online 
prediction of 
DSF 

Warning to 
park and 
local 
authorities 

After an 
alert, 
undertake 
visual and/or 
quantitative 
surveys



M
IC

O
R
E 

–
Fi

na
l W

or
ks

ho
p 

 0
8/

06
/2

01
1 

WP5 WP5 –– Early warning system Early warning system 
Developments within MICOREDevelopments within MICORE

•• Improve the observation module (Argus, Improve the observation module (Argus, 
video camera imaging,...)video camera imaging,...)

•• Set up of the complete model train:Set up of the complete model train:
–– Link existing forecast modules to provide Link existing forecast modules to provide 

input for Morphological module (XBeach)input for Morphological module (XBeach)
–– Develop Translation module to translate Develop Translation module to translate 

XBeach outcome to XBeach outcome to SIISII’’ss
–– Develop decision supportDevelop decision support
–– Define SII + related warningsDefine SII + related warnings
–– Automatic visualisationAutomatic visualisation
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WP5 WP5 –– Early warning system Early warning system 
Developments within MICOREDevelopments within MICORE

•• PolandPoland
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WP5 WP5 –– Early warning system Early warning system 
Developments within MICOREDevelopments within MICORE

•• PortugalPortugal
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WP5 WP5 –– Early warning system Early warning system 
Developments within MICOREDevelopments within MICORE

•• BelgiumBelgium
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WP5 WP5 –– Early warning system Early warning system 
Developments within MICOREDevelopments within MICORE

•• Belgium:Belgium:
–– Forecast of Forecast of SIISII’’ss based on XBeach output:based on XBeach output:
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WP5 WP5 –– Early warning system Early warning system 
Developments within MICOREDevelopments within MICORE

•• ItalyItaly
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WP5 WP5 –– Early warning systemEarly warning system
What brings the futureWhat brings the future

•• Future developments:Future developments:
–– Improve wave forecast models Improve wave forecast models –– for some countries for some countries 

the wave forecast is sufficiently accurate to cover the the wave forecast is sufficiently accurate to cover the 
entire coastlineentire coastline

–– Couple morphological forecast to flood & dike Couple morphological forecast to flood & dike 
breaching forecastbreaching forecast

–– Develop reliable & operational forecastDevelop reliable & operational forecast
–– Extent the applicability from regional to national levelExtent the applicability from regional to national level
–– Improve civil protection schemes + actions + plans Improve civil protection schemes + actions + plans 

for evacuation => based on couplingfor evacuation => based on coupling

Add to existing regular warnings on wind, rain etc. a 
warning for storm erosion
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WP5 WP5 –– Early warning system Early warning system 
ConclusionsConclusions

•• EWS:EWS:
–– Need for Morphological Module = obviousNeed for Morphological Module = obvious
–– Link between physical parameters and SII = essential Link between physical parameters and SII = essential 

for appropriate and related actions/emergency plansfor appropriate and related actions/emergency plans
–– FoRFoR = very useful concept= very useful concept
–– Demonstration levelDemonstration level
–– Need for further developments:Need for further developments:

•• Fully operational for the entire coastline (national/EU)Fully operational for the entire coastline (national/EU)
•• Increase & test reliability and confidenceIncrease & test reliability and confidence
•• Actions plans and link with new civil protection schemesActions plans and link with new civil protection schemes

Conclusion = EWS developed within MICORE is a Conclusion = EWS developed within MICORE is a 
first step not the finishfirst step not the finish
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Thank you for your attentionThank you for your attention


