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Fig. 1(a) Flow chart showing procedures for estimating a T-year event, as recommended by the “Guide for River Plan Design for

Small and Medium-sized Rivers.”
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Table 1 Estimated SLSC and probability of non-exceedance of SLSC (G(x)). Results showed that optimal distributions (shown
by shaded cell) selected using G(x) differ from those selected using SLSC itself.

Okinawa Fukuoka Osaka Nagoya Tokyo Sapporo
SLSC |F(SLSC) | SLSC |F(SLSC)| SLSC |F(SLSC)| SLSC |F(SLSC)| SLSC |F(SLSC)| SLSC |F(SLSC)
GEV | 0.026 0.484 0.0 0.729  [R0 0 0.028 0.619 0.058 1.000 0.018 0.038
GUM [T 0 0.032 0.60 0.026 0.321 0.0 0.379 0.04 0.909 0.061 0.971
NOR | 0.055 0.994 0.067 0.999 0.038 0.892 0.053 0.992 0.065 0.999 0.112 NA
GNO | 0.0251 | 0.463 0.032 0.759 | 0.0223 | 0351 0.028 0.594 0.055 0.996 0.016 0.0
ETO | 0.035 0.473 0.034 0.436 0.056 0.830 0.044 0.670 0.059 0.847 0.068 0.886
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Fig. 3 Estimated cumulative distribution function (CDF) of SLSC as obtained using Monte Carlo simulations. This figure shows
all G(x) at 849 observation points.
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We propose a method for selecting an optimal stochastic distribution that can be used along with
hydrologically extreme data. In Japan, many civil engineering departments of governmental organizations refer to the
“Guide for River Plan Design for Small and Medium-sized Rivers.” However, the flow chart for estimating T-year
hydrological events included in guide includes important defects. For instance, this guide recommends the standard
least squares criterion (SLSC) method for estimating the goodness of fit of each distribution. Some researchers have
pointed out that SLSC is not a fair criterion. Our proposed method uses not SLSC itself, but the degree of
significance: specifically the probability of non-exceedance of SLSC. We propose the following procedures.

1) Estimating parameters of population for various stochastic distributions

2) Estimating SLSC (referring to the “original SLSC”) of each distribution

3) Running a Monte Carlo simulation, which generates various random numbers with estimated distributions and
parameters

4) Estimating various SLSCs with generated random numbers and estimating SLSC distributions for each
distribution

5) Evaluating the probability of non-exceedance of the “original SLSC” by comparison to the SLSC distribution

6) Comparing the probability of non-exceedance of SLSC for each distribution and selecting the most appropriate
distribution for which the probability is smallest

Results indicate that the optimal distribution selected using our new method is sometimes different from the
distribution selected when using SLSC. Data used for this study were one-hour precipitation data calculated by the

d4PDF project. Results suggest that the modified method is superior to the conventional method.

Key words : standard least squares criterion (SLSC), Guide for River Plan Design for Small and Medium-sized Rivers,

Monte Carlo simulation, goodness-of-fit, probability of non-exceedance, Etoh distribution
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