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APPLICATION OF PROBABILITY DISTRIBUTIONS WITH
LOWER AND UPPER BOUNDS TO HYDROLOGIC FREQUENCY ANALYSIS

T OEl. i FE2
Kaoru TAKARA and Kaori TOSA

LESE T FUBK¥BIRBIERTSEdE AKKEFEEP (T611-0011 FEFFIAT L 7 FE)
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This paper describes the applicability of probability distributions with both upper- and lower-bounds
to hydrologic frequency analysis. Two distributions are applied to some data sets of extreme-value
precipitation and river discharge: the Slade-type four-parameter log-normal distribution and the extreme-
value distribution with upper- and lower-bounds (EVLUB) proposed by Kanda (1981). Their goodness of
fit to the data sets is assessed in terms of the standard least-square criterion (SLSC). The analysis using
the bootstrap method indicates that these distributions with the upper-bound give less variability in
quantile estimates than the three-parameter log-normal distribution with the infinite upper-bound. Finally,
this paper discusses incorporation of the probable maximum precipitation (PMP) or probable maximum
floods (PMF) into the frequency analysis models as the upper bounds.

Key Words : Upper- and lower-bounds, Probable maximum hydrologic quantities, Goodness-of-fit

criterion, The bootstrap
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