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Rainfall Variability – Influence on Urban Flood



Rainfall Model for Holistic Framework
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Good Memory Bad Memory

Greater Variability Less Variability
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Poisson Cluster Rainfall Model



Image Source: http://www.meteoswiss.admin.ch/web/en/research/projects/rain.html

http://www.meteoswiss.admin.ch/web/en/research/projects/rain.html




Randomized Bartlett Lewis 
Rectangular Pulse x Model

λ – Storm arrival 
Poisson process

β – Rain Cell Arrival Rate
Poisson Process(β =κη)

γ – Storm activity
Exponential distribution

(γ =1/φη)

η – Rain cell duration
ν, α - Gamma distribution

Rain cell intensity
⍵, Ɩη/ ⍵ - Gamma distribution

λ, ν, α, Ɩ, φ, κ, ⍵



Parameter Calibration
How to get..

λ, ν, α, Ɩ, φ, κ, ⍵



Issue of the Poisson Cluster Rainfall Model

Urban
Flash Flood

Riverine Flood

DroughtLandslides
Groundwater Availability



Issue of the Poisson Cluster Rainfall Model



Poisson Cluster – Shufflex2 Model
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Poisson Cluster – Shufflex2 Model
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Poisson Cluster – Shufflex2 Model



Poisson Cluster – Shufflex2 Model

Strom Shuffling Combination with
SARIMA Model





Extreme Value Reproduction



Past-7day Rainfall Reproduction
(for continuous hydrologic modeling)



Obtain C-C 
relationships from 
observed rainfall

Extract Extreme Events
from Synthetic Rainfall

Scale extreme rain 
events

Model Extension for Climate Change



Extreme Value for Future Period



So what? I know it’s good. How can I use it?
www.hihydrology.com
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Conclusion

•Rainfall memory governs the rainfall variability 
throughout the timescales.
• Ignoring 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.



Thank you!


