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Motivation

• Design discharge for hydraulic 
structures is calculated from extreme 
value statistics:
– Basic assumption: stationarity

• Several climate variables show a 
change

• Do extreme discharges change?
• How can the change be considered in 

the estimation of design discharges?
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Approach
• Stationary Gumbel / Pearson 

Distribution

• Non-Stationary Gumbel / Pearson 
Distribution

• Trend Significance Test
→ Bootstrapping 
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Non-Stationary Gumbel Distribution
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Non-Stationary Log Pearson III Distribution
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Non-Stationary / Stationary Q100
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Trend Significance Test
• Randomly resample time series from the 

original data
• Estimate the parameters pr for Type I-III
• Compare them with the parameters of 

the original data po

• If less then 10 % of the pr‘s are higher 
(lower) than po, the trend is significant
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Summary and Outlook
• The method shown allows to estimate 

design discharges under non-
stationary conditions

• Incorporate knowledge from climate 
change research to help determine 
functions to improve extreme value 
extrapolation

• Conduct a regional trend analysis with 
more gauging stations
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