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Learning Objectives

• Define effective record 
length (ERL)

• Describe how effective 
record length can be 
used

• Demonstrate how to 
estimate effective 
record length

• Describe how to 
estimate pseudo-ERL Applegate Dam
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What is Effective Record Length?

Our data    Equivalent systematic data

• Same
 Parameters
 Uncertainty
 Mean 

hazard

≡
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Definitions

NS = Systematic record length

NT = Total record length

ERL = Effective record length

𝜆𝜆 = 𝐸𝐸𝐸𝐸𝐸𝐸−𝑁𝑁𝑆𝑆
𝑁𝑁𝑇𝑇−𝑁𝑁𝑆𝑆

 Average gain:

𝑁𝑁𝑆𝑆

𝑁𝑁𝑇𝑇
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Example

ERL ≈ 81 years ERL ≈ 110 years

𝑁𝑁𝑆𝑆 = 81 years 𝑁𝑁𝑇𝑇  = 146 years

ERL ≈ 130 years

𝑁𝑁𝑇𝑇  = 840 years

𝜆𝜆 =
110 − 81 = 29
146 − 81 = 65

= 0.45Average gain: 𝜆𝜆 =
130 − 81 = 29
840 − 81 = 65

= 0.06



Modeling Uncertainty

• Knowledge uncertainty

• Width of uncertainty bounds and mean hazard curve

• Greater ERL = Less uncertainty
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Value of Additional Data (1 of 2)

• Greater ERL … less uncertainty
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Value of Additional Data (2 of 2)
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Systematic Data

Data ERL Marginal 
gain

Systematic 95 -
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Historical Data

Data ERL Marginal 
gain

Systematic 95 -
+Historical 115 +20
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Paleoflood Data

Data ERL Marginal 
gain

Systematic 95 -
+Historical 115 +20
+Paleo 275 +160
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Regional Skew Prior

Data ERL Marginal
gain

Systematic 95 -
+Historical 115 +20
+Paleo 275 +160
+Skew prior 290 +15

12



Quantile Priors

Data ERL Marginal 
gain

Systematic 95 -
+Historical 115 +20
+Paleo 275 +160
+Skew prior 290 +15
+Quantile priors 350 +60
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RMC Toolbox (1 of 3)

https://www.rmc.usace.army.mil/Software/ 

14

https://www.rmc.usace.army.mil/Software/


RMC Toolbox (2 of 3)
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RMC Toolbox (3 of 3)
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Manually Adjusting ERL (Pseudo-ERL) (1 of 2)
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• ERL = 70



Manually Adjusting ERL (Pseudo-ERL) (2 of 2)
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• Adjust to match 
predictive curve

• Pseudo-ERL: 
50 years
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Limitations

1.Frequentist vs. Bayesian Statistics

2.What are the ERL limitations?

3.Why do we compute ERL? 
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Summary

• Effective record length is used to model uncertainty
• Greater effective record length = less uncertainty
• RMC toolbox is available to estimate the pseudo effective 

record length
• Uncertainty in RMC-RFA model should reasonably match 

uncertainty from RMC-BestFit analysis
• If ERL needs manual adjustment, contact RMC for guidance
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Questions
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