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

✓ Provide a data-driven reconstruction of ESL events 

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

✓ Better prepare for impacts and risks of ESL events

Sea Level and Coastal Hazards EXPRO+ Activity: Extremes+ 
Coastal (ESA ITT AO/1-10758/21/I-DT)

Consortium:

Objectives

https://eoatsee.eu/
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✓ Full day online session streamed on YouTube
✓ 211 registrations from 42 different countries
✓ 103 participants & the EOatSEE consortium
✓ multiple questions and requests for recording

Literature review

Expert discussions

Users

From identifying needs to reviewing state of the art and 
defining the best matching solutions

Literature review

Expert discussions

Users

Defining the main Scientific Challenges

Assessing potential methods and feasibility

Requirements Baseline
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Science Approach

Main results:

✓ 13 Scientific Demonstrators
✓ 4 technical reports
✓ 5 conferences presentations
✓ 9 scientific manuscripts in 

different stages 
✓ 1 dedicated Special Issue 
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Total Water Level (TWL) at the Coast

Coastal TWL expression:

TWL = AT + SS + SLA + R

Combining Reanalysis and Satellite altimetry to estimate Extreme 
Sea Level Scenarios

X-TRACK-L2P

(adapted from Almar et al., 2021)



Indra Deimos

Total Water Level (TWL) at the Coast
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Extreme sea level scenarios

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

✔ Identify the main components that drive ESL at 
the different sites

TWL = AT + SS + SLA + R

ESL scenarios using non-stationary extreme 
value analysis
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Flooding risk assessment using different TWL data sources

Comparing flooding 
scenarios (flooding 
extend and depth) for 
Extreme Sea Level 
Scenarios in North of 
Adriatic Coast (Emilia 
Romagna)

How does flooding scenarios change according with the use of different TWL data sources?
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Flooding risk assessment using satellite global Digital Elevation Models

Emmendorfer et al., (2024)

Are satellite derived global Digital Elevation Models suitable for mapping flooding scenarios?
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The influence of shallow water bathymetry on coastal overtopping

✔ Satellite Derived Bathymetry was able to capture changes in subtidal bars over the time
✔ Changes in subtidal bars affect wave overtopping during ESL events

Historical bathymetric evolution estimated from satellite

Numerical modelling with XBEACH
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Mapping Satellite derived topo-bathymetry in isolated islands

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

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

WorldView-2
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Main challenges & limitations

✓ multi-disciplinary approach, as ESL events are inherently 
complex, involving interactions between atmospheric, oceanic, 
and terrestrial processes

✓ Short-term simulations should incorporate non-linear 
interactions,considering the compound nature of ESL events 

Modelling complexity

✓HR topographic and bathymetric data: crucial for modelling coastal processes and ESL events impacts 

✓Increased spatial and temporal resolution for monitoring sea level drivers and impacts (e.g. flooding)

✓EO-based measurements (sea level, waves, winds) needs to be retrieved closer to the coast

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

More data, better data…

✓ challenges associated with scaling up, particularly in terms of 
ensuring data consistency and model performance across 
different regions

✓ Operational framework to compute the total water level at the 
coast

✓ Global coastal vulnerability index

From science to societal impact



Science Case: Risk & vulnerability
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