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LEARNING OBJECTIVES

• Give a correct definition for effective record 
length

• Summarize why effective record length is 
needed

• Describe how effective record length is 
estimated

2



OUTLINE OF TOPICS

• Review Uncertainty Concepts

• Define Effective Record Length

• Demonstrate how effective record length is used

• Calculate Effective Record Length
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NATURAL VARIABILITY

• Inherent uncertainty due to randomness
• Irreducible
• Will a major flood occur this year?
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LESS NATURAL VARIABILITY
Smaller range of flow for same range of AEP
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MORE NATURAL VARIABILITY
Larger range of flow for same range of AEP



KNOWLEDGE UNCERTAINTY

• Uncertainty due to limited data
• Reducible with more data
• How big is the 500-year flood?
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LESS KNOWLEDGE UNCERTAINTY
Smaller confidence interval with more data

MORE KNOWLEDGE UNCERTAINTY
Larger confidence interval with less data
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KNOWLEDGE UNCERTAINTY

• Effect on expected (or mean) hazard
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LESS KNOWLEDGE UNCERTAINTY
Less frequent mean hazard with more data

MORE KNOWLEDGE UNCERTAINTY
More frequent mean hazard with less data
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QUANTILE VARIANCE

• Uncertainty in flow for a given annual exceedance probability
• Related to the confidence intervals
• Quantile (p) means non-exceedance probability (p = 1 – AEP)

• Variance measures dispersion or uncertainty
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QUANTILE VARIANCE

• Depends on both natural variability and knowledge uncertainty

• Increase in standard deviation or skew increases quantile 
variance
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QUANTILE VARIANCE

• Depends on both natural variability and knowledge uncertainty

• Increase in record length reduces quantile variance
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RECORD LENGTH FOR SYSTEMATIC DATA

• Record length is equal to the 
number of observed data
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EFFECTIVE RECORD LENGTH FOR CENSORED DATA

• How many years of information?
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EFFECTIVE RECORD LENGTH FOR CENSORED DATA
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Equivalent?

162 years of systematic record



EFFECTIVE RECORD LENGTH FOR CENSORED DATA
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Same computed 
curve

Same uncertainty



EFFECTIVE RECORD LENGTH FOR CENSORED DATA
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Calculate a frequency curve with 
uncertainty using the censored data Model the same frequency curve with the same 

uncertainty in a flood hazard or risk model

Model Inputs
Distribution parameters
Effective record length



EFFECTIVE RECORD LENGTH FOR CENSORED DATA
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EFFECTIVE RECORD LENGTH FOR CENSORED DATA
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STAY TUNED

• Most current software does not calculate and report the 
effective record length for censored data

• Unofficial spreadsheet tools are available
• Use with caution
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