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•  To	provide	validated	pan-European	forecasts	of	Total	
Water	Levels	(TWL)	at	the	coast	(including	the	effects	of	
ocean	circulaSon,	atmospheric	pressure	forcing,	Sdes	
and	waves);		

•  To	provide	thresholds	of	TWL	that	can	trigger	the	
awareness	system.		

Tasks:	
Forecasts	of	total	water	levels,	Calibrated	hindcast	of	TWL	
(2010-2020),	Valida/on	of	models,	Intercomparison	of	models,	
IdenSficaSon	of	thresholds	
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Forecasts of total water levels at the coast and identification of 
thresholds for activating coastal flood mapping   
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Contribu7ons to the Total Water Level
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Total	water	
	level	

Melet	et	al.	2018	
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5-d	forecasts	
of	TWL		
&	wave	

parameters	

Rapid	
Mapping	of	
coastal	floods	

Exceeds	
thresholds	?		

Yes	

Thresholds:		
calibrated	hindcasts		
of	TWL	+	past	events		

DIAS	

Warning	Component		
(Marine	forcing)	

How to do that ?
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Forecasts of total water levels


Extrac/ng	&	combining	data	from	CMEMS	physical	and	wave	systems		
to	produce	forecasts	of	TWL	at	the	coast:	
•  Ocean:	3D	ocean	dynamics	+	Sdes	+	storm	surges,	1.5-4.5	km	resoluSon,	hourly	outputs,	

data	assimilaSon,	5	days	forecasts	
•  Wave	:	WAM	or	WWIII	wave	models,	1.5-4.5	km	resoluSon,	hourly	outputs,	5	days	

forecasts,	coupled	to	surface	currents.	Used	to	esSmate	wave	setup	
	

-  Producing	hourly	Sme	series	of	sea	level	forecasts	along	the	EU	coasts	including	
contribuSons	from	ocean	circulaSon,	steric	sea	level,	Sdes,	storm	surges	and	waves	

Coastal	points	

OperaSonal	regional	forecasts	
State	of	the	art	models		
Network	of	producers	
Freely	distributed	
Assessment	of	quality	

www.ecfas.eu	
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Forecasts of total water levels

-  Assessing	forecasts	skills	:	observaSons	

Near	real	Sme	and	reprocessed		
In-situ	observaSons	(Sde	gauges,	wave	buoys)	

High-resoluSon	
(5	Hz)	satellite	
alSmetry	
observaSons	of	
sea	level	

www.ecfas.eu	
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Calibra7on and valida7on of the flood model


www.ecfas.eu	

CalibraSon	of	physical	parameters:	FricSon	Coefficient,	infiltraSon	rate	
SensiSvity	analysis	on	:	solvers,	mesh	resoluSon,	boundary	posiSons	

European	Dataset: 
•  DEM 
•  Land	use	cover	
•  Coastal	defense	
•  etc	

	
European	event	database: 
•  Test	cases:	

•  Storm	
characterisScs	

•  Numerical	domain	
	

Pre-processing	scripts:		
•  	AutomaSc	

segmentaSon	of	
the	coastline	

•  GeneraSon	of	
input	files	for	
LISFLOOD	
model	

LISFLOOD-FP	
model: 

Predicted	
flood	maps	
test	cases	

	
Result	post-
processing/
analysis:		
ValidaSon	

Flood	extension	
and	magnitude	

CalibraSon	&	
sensiSvity	assessment	
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Calibra7on and valida7on of the flood model


www.ecfas.eu	

**	(Saltelli	et	al.	2002)	
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FLOOD IMPACT FORECASTS
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Recorded impacts : e.g. Norfolk (UK) – Xaver


	 	 	
	

	

	

	

	

	
	 	

	

•  Sea	Life	Sanctuary:	3.5	Million	€	in	flood	
damages,	>10	month	closure;	

•  TourisSc	faciliSes	were	flooded;	
•  ResidenSal	houses	were	flooded;	
•  Coastal	infrastructures	were	damaged;	
•  Environmental	assets	were	flooded;	
•  Flooded	roads:	1.6	km;	
•  Thousands	of	homes	were	evacuated.	

Asset	 Approach	

Asset	
Flooded	
Area	
[m2]	

Total	
Damage	
[M€]	

Residen/al	
Damage	
[M€]	

Buildings	

	GRID:	ESM+Huizinga	 379422	 26.75	 26.75	

	GRID:	ESM+CZ+Huizinga	 379422	 53.92	 1.12	

	OBJ:	OSM+CZ+Huizinga	 43686	 15.35	 3.61	

	OBJ:	OSM+CZ+ProbabilisSc	 43686	 17.06	-	21.56	(19.33)	
3.40	-	4.33	
(3.86)	

Road	
Type	

Flooded	
Length	
[km]	

Damage	
	[M€]	

Motorways	and	
Trunks	 0	 0	

Primary	
Secondary	
TerSary	

16.2	 1.2	

Others	 43.8	 0.4	

Total	 60	 1.6	

Popula/on	
dataset	

Affected	
people	

GHS	POP	 12723	

ENACT	Day	 14170	

ENACT	Night	 11945	

Average	 12946	

www.ecfas.eu	
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Mapping products 
(example of exploitation) 

(1)	pre-event	shoreline	locaSon	(to	improve	CEMS	
Reference	and	post	event	maps)		
(2)	post-storm	shoreline	posiSon	(to	improve	CEMS	
FEP,	DelineaSon	and	Grading	maps)	

Pre-event	
2010	
coastline	???	
Need	one	
updated	
constantly	

Flooded	
area	

Example	of		grading	map,	EMSR-066	(Ovar,	Portugal,	Chris/na	storm,	
06/01/2014	)	

•  Including	pre	and	post-event	shoreline	info	
would	help	to	beper	map	affected	areas	as	
highlighted	in	the	inset	of	this	map	from	an	
acSvaSon	related	to	one	of	the	major	events	
selected	for	ECFAS.	

•  Post-event	shoreline	mapping	may	be	
performed	on	demand	to	assess	if	beach	
recovery	is	taking	place	

<<<	
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THANK YOU! 
For more info: 

ecfas.project@gmail.com 
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