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Flash Flood Inundation Modelling

Determine what type of flood inundation models should be used
for predicting flood depths, velocities and inundation extent for

flash flood events

Three different 2D model configurations:

a configuration that solved the full 2D shallow water equations (i.e. the MAC test

case)

a configuration based on a simplified version of the 2D shallow water equations (i.e.

the Sl test case)

a configuration that included shock-capturing ability (i.e. the TVD test case)
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Stability Issues

X N aF G LT
ot Tox Ty
Qx qy 0 0
U Baz Baxay 0
X =|4|, F = h+n+ +ghn G = h+1 . S= @_gqx/q%q%’T: —
qy BQny ﬁqy gn gn dx (h+1)2C? a_h B 9ddy ’Qx'l' qy
h+n h+n +5-+ghn 0 gn oy (h+m)2c?

Modification to stabilise the MAC solution method was based on
the reduction of the value of the momentum correction factor B:

The momentum correction factor B was reduced to:
0.50 when 0.50 <= Fr <0.75
0.25when 0.75<=Fr <1.0
0O when 1.0<=Fr

Accuracy is expected to be compromised.
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Boscastle




Boscastle 2004 Flash Flood




Boscastle: Case Study Domain
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Boscastle: Model Predictions
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ldealised Valley Test: Set Up

S =0.001-01
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ldealised Valley Test: Results
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Borth: Study Domain




2012 River Leri Flash Flooding
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BORTH: MONITORING POINTS
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Max Flood extent for a 1:1000 year flood




Max Flood extent for a 1:1000 year flood
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Max Flood extent for a 1:1000 year flood
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Max Flood extent for a 1:1000 year flood




Max Flood extent for a 1:1000 year flood
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Max Flood extent for a 1:1000 year flood
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Monitoring Point Observations

Monitoring point | Observed/estimated depth Source
5 0.5m Picture (BBC, 2012b, WalesOnline, 2014)
12 1.2 m Eye-witness account (BBC, 2012b)
17 1.2 m Eye-witness account (BBC, 2012a)
18 0.3m Picture (Retrieved from http://www.alananna.co.uk)
19 0.3m Picture (Retrieved from http://www.alananna.co.uk)
20 0.3m Picture (Retrieved from http://www.alananna.co.uk)
24 0.5m Picture (ITV, 2012)
25 0.5m Picture (WalesOnline, 2012)
27 0.3 m Picture (Retrieved from http://www.alananna.co.uk)
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BORTH: WATER DEPTH COMPARISONS

Water depth comparisons
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HRC Flood Hazard for a 1:1000 year flood

0O 1000 2000 3000 4000 5000 6000 7000

HRC




1D/2D Linked Models Domain and Monitoring
Points
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Differences in inundation extent of 1D/2D
Linked Models
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Differences in inundation levels of 1D/2D
Linked Models
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Summary

In torrential or flashy river basin or catchment (i.e. S >
1%), flood inundation modelling should be predicted
using shock-capturing (or similar) models, since these
models:

Enable the computation of any shock waves as part of the
numerical solution and thus prevent the emergence of spurious
numerical oscillations

Ensure the stability of the computational process for all types
of flow regimes

Preserve the peak flood wave throughout the entire simulation
process
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