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Table 1 Characteristics of 2-day areal rainfall
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Table 2 Number of events (2-day areal rainfall)

Table 3 Characteristics of peak discharge
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Table4 Number of events (Peak discharge)
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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 inier 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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(Empirical and exponential distributions)
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Fig. 8 Correlation coefficient between inter event time and
2-day areal rainfall
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Table 5 Goodness of fit (SLSC) and 100-year quantile
estimated for several distributions: PDS (2-day

areal rainfall)
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Table 7 Goodness of fit (SLSC) and 100-year quantile
estimated for several distributions: AMS (2-day
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Fig. 9 Correlation coefficient between inter event time
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Table 6 Goodness of fit (SLSC) and 100-year quantile
estimated for several distributions: PDS (Peak

discharge)
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Table 8 Goodness of fit (SLSC) and 100-year quantile
estimated for several distributions: AMS (Peak

discharge)
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Fig. 11 An example of GEV distributions applied to
observed AMS and extracted AMS from
generated PDS (Inter event time: exponential
distribution)
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Fig. 10 Observed PDS and GP distribution applied to it
(10000 PDS generated by the distribution are

also shown)
99.9 ——— ~ 1000
o+ BnE ‘ :
9B . eos@mRMmSmmULET /| 500
99.7 |- ANS [ _
99.6 || — — — GEVSHE (sample) | I — | 250
93.5 R - - 200
GEVSrfh (simuiation)
99.0 [ : J 14 100
GEVSrfG (simulation) DK
98 || FERBI=0.013 1 s0
97 REMM=77.3
96 MEAN=217.1
95 |- :
90 |—
F[%]
80
70
60 [—
50
40 [
30 |-
20
10
1
0.1

Fig. 12 An example of GEV distributions applied to
observed AMS and extracted AMS from

generated PDS (Inter event time:

distribution considering seasonality)
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Fig. 18 An example of GEV distributions applied to
observed AMS and extracted AMS from
generated PDS (Inter event time: exponential
distribution)

IR, 10000 D PDS x4 LT, AMS 13 m=1~100 —EEI3EV, BAEERRA 1 L &0 #kAt5E

DT 3869 EiFENZ.
x,. . =GEV, _ EI3HEN—L Ths, FRFEE 2

HWROHE EFRRIC, AR ER A U
WRAESRZES, ROBKE TORMME 1 20 E
ERBHENK 5% HD. TR 2 HREOHE SFkk
12, BUKDERL TOHARWEDOHERAMEIZ omYs &L
7zo Tz 1000m%s LATFO®HTx, . & X, 0 &P

0,ams

£ U720ER, NI 3869 EEREID 5 & 292 FEfFEL 7=,
(b) SiCHEEESEIEER LRSS mICULEN
S158

X, 0 MOMIML AMS x, . IC GEV 2% L i

THEHESIHE, m=1 DEE% Gumbel BEEMIT Ty L
TeFER%E Fig19 12779, 10000 fEd PDS 128t LT AMS
IEEMICIE 3844 B SN, TOREIRESE, ()&
R0, BuKIEERETS,

— 158 —



9.8 ———T——T1 = : f 1000 9.9 — : —
T TR ’ [+ | . / |
88N . psmmEApsmmLE T/ %0 9.8 4‘ o PSEERAL S LA i S0
99.7 H Aus - 99.7 | $
s |- GEVSME (sampl &) - T 250 ggg I GEVS# (sample) f// ggg
99.5 H +- - 200 S5 n i i
GEVA R (simulation) ‘ ! ‘ i GEVSr#R(simulation)
99.0 H . : : : - 100 99.0 ! - T. . - ———{ 100
GEVSY# (simulation) DEHY ! | GEVS R (simulation) DB
Rk R%=0.178 i RRE=0. 191 } :
98 [ RES¥=1087.% —F 50 98 | RE&S%-1118.5 I 50
07 | fIR®E=1836.0 . o7 H fIME¥=1969.8 £
96 Y 4 25 96 4 25
85 . : 20 95 e - | 20
0 * 10 0 ; 10
FI% : - Frxf Yy
of 1 T4] h T05)
80 : E 5 80 |— 1 5
70 — : 70 |
60 ‘ 80 !
50 H 50 2
40 40 b ]
30 - 30
20 20
10 —— 10 ‘
| ? % . .
1 — ! } 1 |
0.1 hrFrrrrrroreet AL LRRARARRASEEZR LA T T 1 0.1 Hrr \ARAasans e  ARSRASELARARSASARAELEARaaNs s n 1
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000,

Fig. 20 An example of GEV distributions applied to
observed AMS and extracted AMS from generated
PDS (Inter event time: empirical distribution not

Fig. 19 An example of GEV distributions applied to
observed AMS and extracted AMS from generated
PDS (Inter event time: empirical distribution
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Fig. 22 Relationship between shape parameters
(Inter event time: empirical distribution considering
seasonality)
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A Comparison between PDS Method and AMS Method Based on the Generation of Hydrological
Time Series with 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 series in 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 scasonality. 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 a year 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
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