
 

• Waiting Time-Based “Return Level” (u ≈ 871 cfs for T = 50 yr) 
 

 



 

• Return Levels for Mercer Creek Example 
 
-- Stationarity assumption 
 
 Fit single GEV distribution:  u ≈ 1036 cfs for 50-yr return level 
 
 
-- Frequency-based definition 
 
 u ≈ 871 cfs for 50-yr “return level” 
 
 
-- Waiting time-based definition 
 
 u ≈ 871 cfs for 50-yr “return level” 
 

Note:  Two definitions would generally produce different return 
levels 



 

• Properties of “Return Level” 
 
 
-- Probability of occurrence 
 
 Can vary widely within “return period” 
 
-- Waiting time distribution 
  
 Can differ substantially from geometric distribution 



 

(5) Discussion 
 

 
 
• Role of Risk Analysis 

 
-- Identify appropriate concept 

  
 Depends on situation/context? 
 
 
• Estimation 
 
-- More complex than under stationarity 
 
 Use resampling / boostrap to quantify uncertainty 



 

• Resources 
 
-- Statistics of Weather and Climate Extremes 
 
 www.isse.ucar.edu/extremevalues/extreme.html 
 
-- Extremes Toolkit  (extRemes) 
 
 Developed by Eric Gilleland 
 
 www.isse.ucar.edu/extremevalues/evtk.html 
 


