
Erosion and flood risk analysis

Jim Hall, Xingzheng Wu, 
Mike Walden, Nicolas Roche, 

Richard Dawson



Tyndall Coastal Simulator







Sediment flux along the 

flood vulnerable coast





SCAPE

¹ Soft Cliff And Platform Erosion

¹ Based on work by Kamphuis , Nairn, 
Skafell and Bishop

¹ Published in Coastal Engineering 2005 
(Walkden & Hall)

¹ Includes beach, platform and cliff

¹ Tidal timestep

¹ Physical basis but with reduced 
complexity, for larger scales and faster 
run times 

¹ 100 km, 100 years < 1 hour



SCAPE profile development
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Cliff rebound after seawall failure
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Model testing



ÅEA: SRES B1

ÅEB: SRES A1B

ÅEC: SRES A1FI

ÅED: SRES High++
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Future simulation uncertainties

Scenarios of greenhouse gas 
emissions -> probabilistic 
climate. Currently only sea -
level rise, waves and surge to 
be added

Management (scenarios)

Currently 5, based on removal 
or development of existing 
defences

Socio -economic development 
(scenarios). 



Scenarios and management options

Emissions
Global Temp 
/SLR (m) 

Manage
ment

Measures
Socio -
economic

Socio -economic

B1
Low

0.18 ï0.38
M1

Removal of all 
defences

WM World Markets 

A1B
Medium

0.21 ï0.48
M2 óSMPô NE

National 
Enterprise 

A1F1
High

0.26 ï0.59
M3

Maintain existing 
defences

GS
Global 
Sustainability 

High ++ M4
Construct 
seawalls 

everywhere
LS Local Stewardship 

M5
The óSMPô, 

without beach 
nourishment

BU Business as Usual
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Maintain existing defences
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Remove existing defences
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South (20km)

North (45km)
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Sea Palling, Management Scenario ASea Palling: Remove existing cliff defences
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Spatial distribution of beach level for various 

sea level rise scenarios

Annualbeachlevel_SectStatE1 -E4M5VB Fig2.46CP.opj
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Temporal distribution of beach level for 

various sea level rise scenarios

Annualbeachlevel_TempStatE1 -E4M5VB Fig2.51CP.opj
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Number of nourishment events for various 

Management scenarios

[E -ALL, M -manage5] Fig 1.24CP.opj
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Reef 5 to Reef 13 +0.2mOD for gaps 

between reefs
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