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Learning Objectives

• Summarize a process 
for precipitation-
frequency analysis

• Describe prior 
distributions for 
quantiles

• Demonstrate how to 
enter quantile priors 
in RMC-BestFit

Bluestone Dam
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Precipitation-Frequency Information

Source: https://www.weather.gov/owp/hdsc 

https://www.weather.gov/owp/hdsc
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Point Precipitation
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Basin Average Precipitation

• Areal reduction factor 
 ARF
 Range (0, 1)

• Average precipitation 
depth over a basin
 Always less than point

𝑷𝑷𝑨𝑨𝑨𝑨𝑨𝑨 = 𝑷𝑷𝑷𝑷𝒐𝒐𝒐𝒐𝒐𝒐𝒕𝒕 ∗ 𝑨𝑨𝑨𝑨𝑨𝑨
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Spatial and Temporal Pattern

• Observed storms
• Hypothetical storms

Sources: CoCoRaHS; Tennessee Valley Authority
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Precipitation-Frequency Procedure
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Precipitation-Frequency Results 
Uncertainty
• Simple
 Range between 

reasonable low and 
reasonable high is equal 
to +/- 2 standard 
deviations

• Advanced
 Quantitative analysis 

using Monte Carlo method

𝜎𝜎 =
𝐻𝐻𝐻𝐻𝐻𝐻𝐻 − 𝐿𝐿𝐿𝐿𝐿𝐿
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Precipitation-Frequency Results 
RMC-BestFit
• Prior distribution for 

a quantile
 Volume at a given 

AEP
• Improves frequency 

curve
• Reduces 

uncertainty
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Precipitation-Frequency Results
Quantile Prior
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Entering Quantile Priors in RMC-BestFit
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Comparing Results

Without quantile priors     With quantile priors



13

Precipitation-Frequency
Prior Distributions for Quantiles



Questions
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