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Prediction for Ungauged Basins

Combining statistical and physical aspects
of flood frequency estimation
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Regional (USGS) flood frequency equations for lowa:

Do the parameters have any physical basis?
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Flood events also exhibit scaling
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52 events (R? ~0.74-0.97) exhibit scaling parameter variability
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Rainfall-Runoff Model
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Simulation is essential to diagnose the role of rainfall intermittency
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Rainfall intermittency affects peak-discharge scaling structure
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Rainfall temporal intermittency significantly affects peak-discharge

scaling structure
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Rainfall temporal intermittency significantly affects peak-discharge

scaling structure
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Towards flood frequency estimation
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Old Mans Creek

USGS
05455100

g USGS
,:J..North English Salt Creek 05452000



Number of Channel Links

Salt Creek

,“\
rw

150

100

O,
o

30 40 50 60 70
Distance from the Outlet [km]



The longer the storm the more similar the response
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Same size, different shape, different the response

Peak Discharge [m3/s]
\\l
@)
o

500
- O
250 X008 ~ 2
GRS 00T R Old Mans Creek

1 3 10 50 100
Return Period [Years]



* The scaling exponent increases with increasing rainfall duration
* The intercept increases with increasing excess rainfall

e Rainfall intermittency and antecedent moisture systematically
affect the peak-discharge scaling structure

e Rainfall-runoff models are essential but only if they have skill
without calibration
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