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Forecasts of total water levels at the coast and identification of
thresholds for activating coastal flood mapping

C,‘\, * To provide validated pan-European forecasts of Total

i Water Levels (TWL) at the coast (including the effects of

Marine Senvice ocean circulation, atmospheric pressure forcing, tides
and waves);

p \ * To provide thresholds of TWL that can trigger the
awareness system.

Tasks:

Forecasts of total water levels, Calibrated hindcast of TWL

(2010-2020), Validation of models, Intercomparison of models,
Identification of thresholds
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How to do that ?
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Warning Component
(Marine forcing)

=9 “ 5-d forecasts DIAS \ , D@ )
-0 @ S of TWL 4<thExceed5 S .| Rapid
T 2 wave resholds / @ Mapping of
i | parameters ‘ - K coastal floods
Thresholds:
()0\ Copernicus calibrated hindcasts
~— Marine Service of TWL + past events
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Forecasts of total water levels

- Producing hourly time series of sea level forecasts along the EU coasts including
contributions from ocean circulation, steric sea level, tides, storm surges and waves

> Copernicus Coastal points nE £
-~ Marine Service I |

Operational regional forecasts

State of the art models ‘
Network of producers

Freely distributed

7 Assessment of quality

G TUsS  planerek

Extracting & combining data from CMEMS physical and wave systems

to produce forecasts of TWL at the coast:

* Ocean: 3D ocean dynamics + tides + storm surges, 1.5-4.5 km resolution, hourly outputs,
data assimilation, 5 days forecasts

 Wave : WAM or WWIII wave models, 1.5-4.5 km resolution, hourly outputs, 5 days
forecasts, coupled to surface currents. Used to estimate wave setup
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Forecasts of total water levels

G TUsS  planerek

- Assessing forecasts skills : observations

»@® Copernicus
= Marine Service

High-resolution
(5 Hz) satellite

altimetry
observations of

sea level

% T
sy . 2,

o
"f:"“’{ "9:%&' D

Uiy " ipla

Near real time and reprocessed
In-situ observations (tide gauges, wave buoys)
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Calibration and validation of the flood model

European Dataset: .
e DEM Pre-processing scripts: Flood extension

 Lland use cover « Automatic ISFLOOD.FP and magnitude
* Coastal defense . -
et L segmentation of odel l
the coastline Predicted
e Generation of flood maps
European event database: test cases
e Test cases: I input files for I Result p'ost-
e Storm LISFLOOD proce|55|_ng/
characteristics analysis:
*  Numerical domain model Validation

Calibration of physical parameters: Friction Coefficient, infiltration rate

Sensitivity analysis on : solvers, mesh resolution, boundary positions Callb.r'at'.lon &
sensitivity assessment
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Calibration and validation of the flood model

Preliminary result
From 8 test-cases the best combination is: L —

Resolution dx : 100m | (
- Floodplain solver: acceleration )\
- : Uniform: Manning

coefficient = 0.05 s.m™1/3 I '

- Boundary conditions TWL = SSH +
0.2*SWH dx C Fr|c Solver

N
T008 Wlsmar Axel

T027 Ng[f_q!d Xaver I I
S . 4) I ! \ I II
n perform S0~ N7

To g(.) 'fgrther, We' ca .per (?f d g5 A 5 15»} T012 Lido Nazioni Vaia  TO11 Santa Agatha
sensitivity analysis to identify the Y et \ E
. , 7
Important parameters. : I I & I I

T001 LaBaule NaN - -— BRN A8

Here is a preliminary analysis using a aza

H Ll
variance ba Sed methOd . T003 Faute Sur Mer Xynthia

) )

: (_ ﬁ /M,/
§ BT

‘ U Y

30 ° yiag
Test-case where the Solver is the most N g 7/* /7021 Castellon Gloria
influenceable parameter. ™ s I 2
Test-case where the Boundary Conditions is Tl"gsca"'“f""“a\ a A _ &l
. T022 Ebro Girona ™====== °
the most influenceable parameter. w o 30 €
m.
** (Saltelli et al. 2002) 1023 Girona Gloria
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FLOOD IMPACT FORECASTS

o Transports &

Global Human G .
Map Copernicus Open Street Map
Settlement Open Street Map
S European Coastal Zone and others
Settlement Map

r.9% o . S
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(characterization + categorization)

Eurostat Copernicus Coastal Zone

Exposure & Vulnerability GHE BIACT Onen StrestiMan

N

Vv ¥

European Settlement Map  Others
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IMPACT INDICATORS
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Recorded impacts : €.g. Norfolk (UK) — Xaver

e Sea Life Sanctuary: 3.5 Million € in flood ® Buildings and private property :
. ® Economy Population Affected
damages, >10 month closure; ® Environment Flood depth dataset people
. . epeae . @ Infrastructure 0
* Touristic facilities were flooded,; ® Popeltion impacts Ui GHS POP 12723
m

* Residential houses were flooded; == Flooded roads
* Coastal infrastructures were damaged;
 Environmental assets were flooded;

* Flooded roads: 1.6 km;

ENACT Day 14170

ENACT Night 11945

Average 12946
* Thousands of homes were evacuated.
Flooded
Asset Total Residential Road Damage
Flooded Length
Asset Approach Area  Damage  Damage Type [km] [V€]
[m2] [Me] [Me] Motorways and 0 0
GRID: ESM+Huizinga 379422  26.75 26.75 MO
Primary
GRID: ESM+CZ+Huizinga ~ 379422  53.92 1.12 SeCQHdarY 16.2 1.2
Buildings . Tertiary
OBJ: OSM+CZ+Huizinga 43686 15.35 3.61 Others 43.8 0.4
I 17.06 - 21.56 3.40-4.33
OBJ: OSM+CZ+Probabilistic 43686 (19.33) (3.86) Total 60 1.6
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Including pre and post-event shoreline info

M a p pl n? p rOd u CtS . would help to better map affected areas as

highlighted in the inset of this map from an
(exa m ple exPIOItatlon) activation related to one of the major events
(1) pre-event shoreline location (to improve CEMS selected for ECFAS.
Reference and post event maps) * Post-event shoreline mapping may be
(2) post-storm shoreline position (to improve CEMS plelrfutines) e @il e Eueas [ b

recovery is taking place

FEP, Delineation and Grading maps)

Pre-event
2010
coastline ???

Need one
updated
constantly

Flooded
area

Example of grading map, EMSR-066 (Ovar, Portugal, Christina storm,
06/01/2014)
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THANK YOU!

For more info:
ecfas.project@gmail.com
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