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Table1 Characteristics of 2-day areal rainfall

gg good oo
ao
00O (PDS) 177.8 mm 79.9 mm 1.689
00 (AMS) 259.7 mm 99.6 mm 0.811
aood 89 [0 1040 1.328
goood 4050 [l 0

Table2 Number of events (2-day areal rainfall)

Table 3 Characteristics of peak discharge

oo goog oo
goboog 1655 1077 0.987
(PDS) m¥s ms
goboog 2385 1127 0.433
(AMS) m3/s m3/s
goog 1410 1340 0.634
g g g 2545 = =

Table4 Number of events (Peak discharge)

g 10 20 30 40 50 60 g 10 20 30 40 50 60
oo 0 1 2 14 7 27 oo 0 1 2 8 4 27
g 70 80 90 o0 1o 120 g 70 80 90 100 110 120
oo 24 45 39 10 5 0 oo 24 20 23 7 0 1

0o

Fig. 2 Frequency of inter event time
(2-day areal rainfall)
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Fig. 3 Average and range of inter event time (2-day
areal rainfall)
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Fig. 4 Frequency of inter event time
(Peak discharge)
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Fig. 6 Frequency of inter event time on 2-day areal

rainfall (Empirical and exponential
distributions)
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Fig. 5 Average and range of inter event time
(Peak discharge)
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Fig. 7 Frequency of inter event time on peak discharge

(Empirical and exponential distributions)
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Fig. 8 Correlation coefficient between inter event time and Fig. 9 Correlation coefficient between inter event time
2-day areal rainfall and peak discharge
O : Number of data calculated correlation coeffcient O : Number of data calculated correlation
coeffcient
Table 5 Goodness of fit (SLSC) and 100-year quantile Table 6 Goodness of fit (SLSC) and 100-year quantile
estimated for several distributions: PDS (2-day estimated for several distributions: PDS (Peak
areal rainfall) discharge)
oo ooooo SLSC ooooo oo ooooo SLSC ooood
[T=100 00 [JT=100 00
GP LOOO 0.018 560.2 mm GP Loog 0.017 5120 m®s
good gooooooo 0.031 665.7 mm aood gooooooo 0.016 6182 m®/s
gooo aooo
aood gooooo 0.045 585.4 mm ogood ogooood 0.028 5775 m’/s
0000 ooo 0.039 611.7 mm ooog ooo 0.020 7416 m3/s
Table 7 Goodness of fit (SLSC) and 100-year quantile Table 8 Goodness of fit (SLSC) and 100-year quantile
estimated for several distributions: AMS (2-day estimated for several distributions: AMS (Peak
areal rainfall) discharge)
SLSC ooooo ooo ooooo SLSC ooooo
by bbby 0T=10000 0T=100 00
GEV LOO 0.028 549.3 mm GEV LOO 0.024 5645 m°/s
Gumbel LOO 0.023 580.5 mm Gumbel LOO 0.032 6141 m3/s
goooa gooooooo 0.023 551.2 mm agoooo ogooooood 0.024 5763 m’/s
ooad good
good gooood 0.025 563.2 mm aood gooooo 0.027 5438 m/s
oooa oog 0.022 543.8 mm aood ooo 0.027 6201 m%/s
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Fig. 20 An example of GEV distributions applied to
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(Inter event time: empirical distribution considering
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A Comparison between PDS Method and AM S Method Based on the Generation of Hydrological
Time Serieswith Seasonality

MASAAKI Nishioka and TAKARA Kaoru

Synopsis

This paper compares AMS (Annual Maximum Series) method with PDS (Partial Duration Series) method in
hydrologic frequency analysis through a Monte Carlo experiment. The numerical experiment takes into account the
seasonality inherent in hydrologic processes. Based on 174 two-day areal rainfall seriesin 43 years and 117 flood peak
discharge series in 47 years, statistical analysis has revealed the difference between the actual occurrence process and
the Poisson process that holds for rare events.

For two series of two-day rainfalls and peak discharges, the Monte Carlo experiment deals with distribution of
occurrence interval and distribution of extreme rainfalls and discharges. The exponential distribution for inter event
time is used for the Poisson process, while the empirical distributions obtained by the statistical analysis are used for
seasonal rainfall and discharge series.

The experiment has revealed the importance of the effect of seasonality. When applying the GEV (Generalized
Extreme Value) distribution to AMS, one would overestimate 100-year quantile because of ignoring the seasonality.
However, if the quantile estimate obtained by the GP (Generalized Pareto) distribution for PDS is almost the same as
the one by GEV-AMS approach, the use of GEV can be justified. It was also concluded that the average number of
PDS elements in ayear should be four or more to avoid the overestimation by the GEV-AMS approach.

Key Word: Partial duration series, Annual maximum series, Monte Carlo simulation, Inter event time,
Seasonality



