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Compound coastal -fluvial floods in urban environment
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Societal 
Challenge

Globally:
ü1.8bn people (1-in-4) exposed

In Ireland:
ü750,000 people 
ü300+ communities

Floods are the costliest and most pervasive 
natural hazard

September 2023

October 2023
ά²Ŝ ŎŀƴΩǘ ƪŜŜǇ ōǳƛƭŘƛƴƎ ƻǳǊ ǿŀȅ ƻǳǘ ƻŦ 

troubleέ 

Climate adaptation + impact mitigation=
Hard & soft engineering+

early warning 

Perfect storm Ą imperfect flood defences
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Floods are the costliest and most pervasive 
natural hazard

September 2023

October 2023
ά²Ŝ ŎŀƴΩǘ ƪŜŜǇ ōǳƛƭŘƛƴƎ ƻǳǊ ǿŀȅ ƻǳǘ ƻŦ 

troubleέ 

Climate adaptation + impact mitigation=
Hard & soft engineering+

early warning 

Perfect storm Ą imperfect flood defences
Mace Head Atmospheric Research Station

Åhighest wind gust  184 km/h

Åhighest 10 -minute wind speed 142 km/h

More severe storms =? more severe floods
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Motivation Compound events are combinations of drivers and/or 

hazards that contribute to societal or environmental risk and 
impact

Bevacqua et al. 2022 Bevacqua et al. 2019

Floods are tricky to forecast!
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Motivation

Coastal driver

Fluvial driver

Coastal-fluvial flooding
Compound events are combinations of drivers and/or 

hazards that contribute to societal or environmental risk and 
impact
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How do we determine coastal flood risks?
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Results
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How do we determine coastal flood risks?

Storm Éowyn: What Can be Learned  from Irish Tidal Gauges?

Storm Éowyn was not planned. Neither does this study. It just happened. Work in progress.



University
ofGalway.ieUniversity
ofGalway.ie

Storm Eowyn, January 2025

How do we determine coastal risk?



University
ofGalway.ieUniversity
ofGalway.ie

How do we determine coastal flood risks?
Storm Eowyn, January 2025



University
ofGalway.ieUniversity
ofGalway.ie

How we determine coastal flood risks?
Storm Eowyn, January 2025
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How do we determine coastal flood risks?
Storm Eowyn, January 2025

Max amplitude tide Storm surge residual
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Tide-surge interactions
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How do we determine coastal risks?

Worst-case scenario
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Methodology

How we determine coastal flood risks?
Compound floods are complex so they 

need complex analysis
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How do we determine coastal flood risks?

Flood risk 

assessment 

and 

hazard mapping

Climate adaptation:

Grey infrastructure, 

Early warning
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1. Statistical 
model

How do we determine coastal flood risks?

m
C

D

Flood risk assessment:

ÅDependencies

ÅInteractions

ÅMarginal RPs

ÅJoint Probabilities 
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1. Statistical 
model

How do we determine coastal risks?

Univariate marginal analysis
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1. Statistical 
model

How do we determine coastal flood risks?

Flood risk assessment:

ÅDependencies

ÅInteractions

ÅMarginal RPs

ÅJoint Probabilities 
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Need to consider a range of scenarios2.Hydrodynamic 
Model 

C
D

How do we determine coastal flood risks?

Flood risk assessment:

ÅDependencies

ÅInteractions

ÅMarginal RPs

ÅJoint Probabilities 
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Methodology
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1. NE Atlantic 

~5km

2. Cork Harbour 

90m

4. Cork County 6m

2.Hydrodynamic 
Model 3. Lough Mahon 30m

5. Cork City 2m

MPIOM Ą POMĄMNS_Flood
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2.Hydrodynamic Model vs 
bathtub models 

The Claddagh

Galway City

Oranmore

Sanders et al. (2024)


