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Discussion on the corresponding flood frequency in the Hydrological Equivalent
Frequency Regional Composition method
HUANG Yixin, LIANG Zhongmin, HU Yiming, LI Binquan, WANG Jun

(Collegeof Hydrology and Water Resources, Hohai University, N anjing 210098, China)
Abstract: The spatial distribution rules of hydrological variables are often studied in hydrology. T he Equivalent Frequency Re
gional Composition ( EFRC) method is an important approach to solving this problem at present. H ow ever, there are still some
theoretical issues that remain unsolved. T ake as an example the com position scheme of "same design frequencies at upstream
and downstream, with corresponding value at the interval", we cannot determine w hich is larger betw een the frequency of the
interval area (C) and the design flood frequency (P) at both upstream and downstream due to alack of theoretical proof.In this
study, we investigated the relationships between C and P for the normal and Pearson type lII (PE3) distributions by means of
theoretical derivation and Monte Carlo (M C) experiment. Results showed that C is larger than P for the design flood problem,
while for the design problem of runoff or low flow, P is larger than C.T herefore, this study has clarified in theory the design
frequency of corresponding value at the interval for the EFRC method.
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Fig. 1 Schematic depicting the composition of the flood

region in the watershed
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Fig.2 Probability density of normal distribution
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Tab. 1 The statistical test results of a typical composition scheme

I‘tﬁ?ﬂi@% Lfﬁj/ﬁ% l%ﬁlgiﬁj X i A
P(%) Ez=2000 E.= 1000 ;E%g (Gpj)/c
G=04 C=oa4 0
C/C=4 C/C=4
0.0 8337 3806 4530 0.3 0.97
0.1 6224 3170 3055 3 0.9
I 4682 2350 2332 8  0.87
2 4213 2117 2096 11 0.8l
s 10 305 1538 1518 2 0.56
% 20 2531 1277 1254 31 0.36
95 2361 1188 1173 4 0.27
30 2216 1115 1101 37 0.20
35 2094 1052 1042 0 0.13
40 1982 995 987 43 0.07
45 1883 945 939 45 0.00
50 1791 900 891 48 - 0.05
60 1630 818 812 52 -0.15
75 1414 708 705 58 - 0.28
80 1345 674 671 61 - 0.32
£
90 1205 602 603 65 - 0.39
* 95 1126 563 564 67 - 0.41
97 1088 544 544 68 - 0.42
9 1043 521 522 70 - 0.42
99.9 1010 505 505 71— 0.41
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Fig.3 Relationship between the corresponding flood frequency

of interval areas (C) and the design frequency ( P)
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Tab.2 The statistical test results of the critical

point Py of design frequency
N T C

i H (Ez=2000,C/C,= 4)
0.2 0.4 05 07 10
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w7 L
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