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UNCERTAINTY QUANTIFICATION (UQ)




UQ ANALYSIS FRAMEWORK
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UNCERTAINTIES IN FLOOD MODELLING

More sediment transport I

* Inflow discharge (~8%)

et Less infiltration
More infiltration 0

[ S diment deposit

* Manning (~5%)

* Ground elevation (|cML?| and c~1)
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PROBLEM DEFINITION

* Rapidly propagating flood (2D or 3D)
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UNCERTAINTY PROPAGATION (2D)

x10*
265~

N B N
2 <] $

3] o o
L L L

Flood extent (mz)

2454

S
s

ynce

ety

n o

0
oW d\ec“

2102 \“/o\

x10

26

2.55

Flood extent (mz)

25

245

26000

25600

Flood extent (m®)

L

) ) ) 1

1

L

25800

25600

Flood extent (m?)

25400

0
Uncertainty in inflow discharge (%)

Uncertainty in Manaiing coefficient (%)

0.027

) ) ) ) 1 L ) )

|

0
Uncertainty in inflow discharge (%)

0.0305

0.0285

HR,,, (m®/s)

0.028

HR_, (m%s)

0.14

0.136

0.132

Uncertainty in Man(;ling coefficient (%)

L L ) ) 1 ) ) ) L

0
Uncertainty in inflow discharge (%)

0.138

0.132

0.13

0.137

0.136

0.135

0.134

HR_,, (m%/s)




ERROR STUDY AND SPEEDUPS (2D])
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SAMPLES AND HISTOGRAMS (2D}
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UNCERTAINTY PROPAGATION, ERROR
STUDY AND SPEEDUPS (3D])
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SAMPLES AND HISTOGRAMS (3D)
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SUMMARY

* The LHS,ASS, QMC and HWE are appropriate alternatives to the SMC in terms of needing
less number of samples to estimate a statistical parameter.

e Deterministic realisation methods (QMC and HWE) can be more efficient than the random
sampling methods (SMC, LHS and ASS)

* The efficiency of the LHS,ASS, QMC and HWE reduces in 3D case in comparison with 2D
case caused by the “curse of dimensionality” problem.







