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Objectives

Bringing together EO experts and coastal modelers
in a community effort to:

v Provide a data-driven reconstruction of ESL events

v Enhance scientific understanding and predictive capacity
of ESL events and related coastal hazards

v" Better prepare for impacts and risks of ESL events
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Requirements Baseline

From identifying needs to reviewing state of the art and
defining the best matching solutions
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an eir Impacts in coasta areas?
Full day online session streamed on YouTube
211 registrations from 42 different countries
103 participants & the EOatSEE consortium

multiple questions and requests for recording
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Assessing potential methods and feasibility

‘ Defining the main Scientific Challenges
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Science Approach

USE CASES

Tagus Estuary (+ATLANTIC)

Azores (CMCC)
Netherlands (Deltares)
Adriatic Sea (CMCC)
Madagascar (CMCC)
Marshall Islands (Deltares)

SCIENCE
CASES

Scientific Challenge 1
Extreme sea level
drivers and non-linear
interactions

SCIENTIFIC
CHALLENGES

SHORT-TERM

\/

TWL time-series

Extreme event analysis

PREDICTABILITY

\/

LONG-TERM

\/

TWL time-series

Extreme event analysis

v

Historical trends &

WP5000

PROCESS

UNDERSTANDING

Scientific challenge II
the dynamic morphological
response of the coast to
extreme sea level events
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RISK AND VULNERABILITY
ASSESSEMENT

Scientific Challenge III
Extreme sea level and
Tipping points for coastal
Impacts

ADVANCED SCIENCE TOOLS
in-situ
Observations Earth Observations Models

Main results:

v 13 Scientific Demonstrators

v" 4 technical reports

v 5 conferences presentations

v" 9 scientific manuscripts in
different stages

v 1dedicated Special Issue



Total Water Level (TWL) at the Coast

Combining Reanalysis and Satellite altimetry to estimate Extreme
Sea Level Scenarios

Coastal TWL expression:

TWL|= AT +SS +|SLA|+ R
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(adapted from Almar et al., 2021)
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Total Water Level (TWL) at the Coast

TWL time series (MARSHALL_NORTH)
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Extreme sea level scenarios

ESL scenarios using non-stationary extreme
value analysis

TWL

= AT +SS +

SLA

v ESL main contributors are non-stationary in time
and varies on different areas

v ldentify the main components that drive ESL at
the different sites
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Flooding risk assessment using different TWL data sources

How does flooding scenarios change according with the use of different TWL data sources?

Mentaschi et al. 2023 EOatSEE TWL
BIAS (%) 114 BIAS (%) 153 14
&8 F (% 31 F (%) 60
4.89892 ( ) 4.89892 = -
H(%) 83 (%)
C (%) 64 C (%) 58
4.89792 4.89792
1.0
=2
i F )
C E
5 4.89692 .% 4.89692 i
™ 4.89592 4.8959> I -

Comparing flooding
scenarios (flooding
04 extend and depth) for
Extreme Sea Level
Scenarios in North of
T A P %% Adriatic Coast (Emilia

2955 2915 2925 2935 2945 2955 - Romagna)
X 107 in UTM 33N

4.89492 4.89492

4.89392

2915 2925 2935 2945
X 10?7 in UTM 33N

Indra Deimos



Flooding risk assessment using satellite global Digital Elevation Models

Are satellite derived global Digital Elevation Models suitable for mapping flooding scenarios?

DEM ASTER M-X Digital elevation model (DEM) general characteristics.
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The influence of shallow water bathymetry on coastal overtopping

Historical bathymetric evolution estimated from satellite
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Vv satellite Derived Bathymetry was able to capture changes in subtidal bars over the time
v Changes in subtidal bars affect wave overtopping during ESL events
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Bathymetry (m

B 10

v/ Coastal TWL and VHR satellite derived DEM were produced to be used
on coastal flooding risk modelling

Vv Differences in flooding scenarios generated with TWL and local tide
gauge are no more than 30% SDB from

WorldView-2

Indra Deimos



Main challenges & limitations
More data, better data...

v'HR topographic and bathymetric data: crucial for modelling coastal processes and ESL events impacts
v'Increased spatial and temporal resolution for monitoring sea level drivers and impacts (e.g. flooding)
v'EO-based measurements (sea level, waves, winds) needs to be retrieved closer to the coast

v'For some variables EO-based methods are absent and in situ data is not widely available (wave run up)
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