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Rainfall Variability — Influence on Urban Flood
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Rainfall Model for Holistic Framework
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Good Memory Bad Memory
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Poisson Cluster Rainfall Model
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Randomized Bartlett Lewis Rain cell intensity
RECta ngU|ar Pulse X Model w, ln/ w - Gamma distribution

n — Rain cell duration
A — Storm arrival v, o - Gamma distributioy
Poisson process
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Parameter Calibration
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Enhanced speciation in particle swarm
optimization for multi-modal problems
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Issue of the Poisson Cluster Rainfall Model
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Issue of the Poisson Cluster Rainfall Model
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Poisson Cluster — Shufflex2 Model
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Poisson Cluster — Shufflex2 Model

’]OBE{ T

Urban " landslides @~ ——~<" " Dprought
lash Floo < Groundwater Availability
- e Riverine Flood s
10* = E
N’\
£
§, 10% = E
3
c
kS
©
S B
100 ? —
102 £ =
| | | | | | | ‘ L1 | | | | | L1l | | | | | | L1 1 1 | | |‘ | | || \l |
5min 1hr 1d 1w 1m 1y

Aggregation Interval [T]

10y



Poisson Cluster — Shufflex2 Model
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Poisson Cluster — Shufflex2 Model
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Extreme Value Reproduction

30 Agg.Int.=5min 50 Agg.Int.=15mins 50 Agg.Int.=30mins Agg.Int.=1hr
©® Observed 60 |
- - RBL
A25 NoSkew, Exp — L —~50¢+ — |
E | --Ral, g 40 £ £ 50
E , ew, Exp E E E
\-:/20 _RBLSkew, Gamma \5/30 | Z40 I Z40 i
g _RBL-SZSkew Gamma % % %
a9 : ; o A 30 Q30
= 20/ 5 5
€107 ‘€ €20 €20
£ = £ =
o ¥ 10+ o (14
5t 10 10+t
0 : 0 : ‘ 0 : 0 : ‘
510 30 100 510 30 100 510 30 100 510 30 100
Return Period (Year) Return Period (Year) Return Period (Year) Return Period (Year)
80 Agg.Int.=4hrs 100 Agg.Int.=8hrs Agg.Int.=1day 200 Agg.Int.=3days
150 ¢ 1
— — 80 L — —
€60} € £ £ i
£ 60 £ £ £ 150
= S 60 £ 100 =
& o o o
a 40 a a a 1001
S g 4 3 S
£ £ £ 50 £
320 € 20 3 B 507
0 s : ‘ 0 0 0
510 30 100

510 30 100
Return Period (Year) Return Period (Year) Return Period (Year) Return Period (Year)

510 30 100 510 30 100



for continuous hyc
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Model Extension for Climate Change
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So what? | know it’s good. How can | use it?
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Conclusion

* Rainfall memory governs the rainfall variability
throughout the timescales.

*|gnoring it in rainfall modeling will eventually
entail underestimation of the assessed risks.

* A model was developed to resolve this issue.

*The shuffling algorithm can be applied to all
types of rainfall models to preserve memory.
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