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CSQ-6 Summary
Question Knowledge Advancement Observables Measurement Tools & Policies /
Objectives Requirements Models Benefits
How do extreme A) Characterise the - sea surface height Sub-daily to hourly | Coupled National policies
marme.weather magnitude, spatial distribution | surface winds vectors High spatial atmosphere- and strategies
events impact and occurrence of extreme . waves-ocean for flood and
) . . . . . resolution (1km or .
coastal areas and marine weather events in the | - directional wave spectra including finer) models coastal risk
how is coastal global coastal zone integral wave parameters (wave .
= . . . . . . Coastal Coastal planning
vulnerability height, period, direction) 2D imaging
hanging i morpho- and
¢ an.gmg In response - total surface current vectors Similar uncertainty | dynamic management
to climate change? .
levels as offshore models policies

- coastal bathymetry

B) Evaluate the vulnerability of
coastal environments to
extreme marine weather
events in the global coastal
zone

- land use

- coastal morphology, coastline

Land surface
imagery 5-10m

C) Quantify changes in
extremes and associated
impacts on coastal regions

- long-term time series

- multi-sensor, cross-disciplinary
synergy

EU strategy on
adaptation to
climate change
(EC, 2013)
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CSQ-6 Narrative

Extreme marine weather events like storm surges, high winds and extreme waves are dominant
causes of damage and flooding in coastal areas. Their contributions to increasing water levels come
in addition to underlying coastal sea level rise and are particularly destructive when they coincide
with high tides or large river discharge (e.g. due to extreme precipitation). Projections of future
extreme sea level indicate significantly greater vulnerability to coastal flooding in most regions when
contributions by surges and waves are included (Vousdoukas et al., 2017; EEA, 2022). Analyses of
tide gauge data indicate that trends in surge extremes and sea-level rise both made comparable
contributions to the overall change in extreme sea levels in Europe since 1960 (Calafat et al., 2022).
Climate projections indicate that episodic events of storm surge and wave setup will, between them,
contribute approximately 68% of projected coastal flooding by 2100 (Kirezci et al., 2020). Thus, as
coastal sea level rise and severe weather events become more frequent, how well can EO quantify
the exposure of coastal areas to these different contributions, and establish the spatial distribution of
coastal risks in the global coastal ocean, and how these are changing? Can EO determine how
different land properties (e.g. coastal morphology, land use) influence the response of the coastal
environment to extreme weather events, and provide evidence where human actions exacerbate or
mitigate the impact of extremes on the coast ?
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Figure 5. Contribution of climate extremes to extreme sea levels (ESL) along the European coastline and projected changes. Ensemble
mean of episodic ESL contributions due to the combined effect of waves and storm surges (n,,_,,), expressed as the present-day 100-year
Hw-ss (@) and projected changes under Representative Concentration Pathway (RCP)4.5 by 2050 (b) and 2100 (c), and under RCP8.5 by
2050 (d) and 2100 (e). Warm/cold colors express an increase/decrease, respectively, while points with high model disagreement are
shown in gray (|JCV| > 1).

From Vousdoukas et al. (2017)

Observations and Geophysical parameters required: Satellites have been shown to provide useful
measurements of extreme marine weather events (e.g. altimetry for storm surges and extreme
waves; SAR for extreme winds) but the typical 5-20 days temporal revisit of present-day missions
makes them unsuited for extremes analyses. Scatterometers daily quasi-global data Efforts are
needed to develop products and missions that deliver sub-daily high-resolution coastal 2D imaging of
water levels, waves, winds and currents, to use in combination with existing and improved high-
resolution land data.
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https://www.nature.com/articles/s41598-020-67736-6#auth-Ebru-Kirezci
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