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Calculation of hydrological frequency parameters of inconsistent annual
runoff series based on mixed distribution

CHENG Jing-qing,SONG Song-bai

(College of Water Resources and Architectural Engineering  Northwest A& F University sYangling s Shaanxi 712100, China)

Abstract: [Objective] This paper explored the way of frequency calculation of inconsistent annual run-
off series from mixed distribution(such as mixed-two lognormal distribution and mixed-two P-[[[ distribu-
tion), in order to provide the basis for water resources utilization and management in Shaanbei and
Guanzhong regions. [Method) Based on the assumption that the inconsistent annual runoff series are com-
posed by a mixed-two lognormal distribution and mixed-two P-]II , comprehensive change-point analysis
method was adopted to determine the change-point of inconsistent annual runoff series,and then simulated
annealing algorithm was used to estimate parameters of mixed distribution respectively. [Result] The
hydrological frequency parameters calculation method based on mixed distribution is applied in inconsistent
annual runoff frequency analysis of Shaanbei and Guanzhong region, theory frequency and experience distri-
bution fitting well. [Conclusion) Mixed distribution model is an effective way for frequency calculation of
inconsistent annual runoff series.
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Results of preliminary hydrological variation analysis of annual runoff series

in 14 stations of Shaanbei and Guanzhong regions of Shaanxi Province
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o FR g vk Difference of cumulative Hurstl—iigfiiiiyiethod
i % Process slope method B
7 H = =N =R s ¥ AR B =g
difference Mark coefficient degree Mark
A Shenmu 1 70 1 0.744 2 1745 5% Medium variation 1 3
2748 Suide 0 52 1 0.589 6 Jo7% 5 No variation 0 1
S Wuqi 0 48 0 0.579 9 7% 5 No variation 0 0
XK Liujiahe 0 37 0 0.548 6 JeA% 5+ No variation 0 0
A2 3 Jiaokouhe 0 39 0 0.672 3 Jo72% % No variations 0 0
&S} Zhidan 0 52 1 0.6250 Jo4E 5% No variation 0 1
gk A B Zhangcunyi 0 49 0 0.630 8 7% 5 No variation 0 0
Wi Zaoyuan 1 41 0 0.7555 175 5% Medium variation 1 2
# % Huangling 1 160 1 0.600 2 Je75 5 No variation 0 2
2 3€ Ansai 0 26 0 0.706 5 Je7% 5 No variation 0 0
259 Xinghe 0 42 0 0.721 0 J7% 5 No variation 0 0
MZEAF Linjiacun 1 74 1 0.773 5 #1758 5 Medium variation 1 3
K% 1l Zhangjiashan 1 61 1 0.694 3 H17% 5% Medium variation 1 3
K3k Zhuangtou 1 81 1 0.691 8 1745 5 Medium variation 1 3
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Table 2 Detailed hydrological change-point analysis of 6 stations based on different methods
A S o B o R 3 A I g ARk 3
Shenmu Zaoyuan Huangling Linjiacun Zhangjia Zhuangtou
K 56 5 v ) Y - shan
Test method s G - = - s B - ax B N AR B . AR B .
SR s SR ws EA ws ER ws ZF 0 ws 2T wn
AR AR A AF A AR AR AR
Mark Mark Mark Mark Mark Mark
Year Year Year Year Year Year
Lee-Heghinian ik 1979 1 1996 1 2002 0 1993 0 1996 0 1994 0
Lee-Heghinian method
A5k
75 R . 1979 1 1996 1 2002 0 1993 0 1996 0 1994 0
Orderly clustering method
I AE B =k
Two segmentation method 1978 1 1993 1 2002 0 1964 1 1997 0 1995 0
of optimal information
R/S ¥ R/S method 1993 1 1986 1 1976 1 1985 1 1954 1 1987 1
Brown-Forsythe ik 1979 1 1996 1 1969 0 1985 1 1985 1 1985 1
Brown-Forsythe method
W3 F ¥ Sliding F 1998 0 2000 0 1969 0 1993 0 1996 0 — —
Wah T 3% Sliding T 1979 1 1996 1 2001 0 1985 1 1985 1 1985 1
{%ZJJ&*H(Z 1979 1 1993 1 1985 1 1985 1 1985 1 1985 1
Sliding rank method
{‘%ij(ﬁ?ﬁ/?k 1979 1 — — — — 1986 1 1972 1 1956 1
Sliding run method
Mann-Kendall 3% _ - o
Mann-Kendall method 1996 0 1997 1 1975 1 1991 0 1997 0
(Gl AR B
7l HE//II# . 1979 1996 1985 1985 1985 1985
Possible change-point
1 AT
V:T N *Zi . 0.75 0.50 0.33 0.67 0. 60 0. 60
Synthesis weights
R P RN S
Note:“—” means no change-point.
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Table 3 Parameters estimation of mixed-two lognormal distribution
¥ 44 Station a Myl oyl Iy2 oy2
A Shenmu 0. 460 2.911 0.423 2.300 0.423
Wi Zaoyuan 0.091 —0.323 1.353 —0.407 0.157
# % Huangling 0.214 1.276 0.076 0. 985 0. 794
MFE A Linjiacun 0.701 4,301 0. 460 2.167 0. 460
J
7k FK 1] Zhangjiashan 0. 405 3.947 0.536 3.422 0.223
ARk Zhuangtou 0. 600 3. 281 0. 315 3.058 0.473
z4 2APNIRESHHNSEMGIT
Table 4 Parameters estimation of mixed-two P-[l[ distribution
U 44 Station a T Cy Cq T Cy2 Cyo
A Shenmu 0. 145 11.570 2.674 0.933 15. 597 0.161 0.517
H i Zaoyuan 0.521 0. 680 0.773 1.420 0. 837 0.031 0.420
#ip# Huanglin 0. 540 3. 825 0.951 2.327 3.382 0. 364 2.230
gling
MFEHF Linjiacun 0.715 77.271 0. 368 0. 466 42.768 1. 090 0. 660
7K F 1l Zhangjiashan 0.932 53.843 0.462 1.403 43. 417 0.103 0.610
AR 3k Zhuangtou 0.719 27.787 0.420 1.136 22. 300 0. 261 0. 385
£5 AEARESAHNMUERNERER
Table 5 Goodness-of-fit contrast on different mixed distributions
2 EERIRES .
) AR AR 93 24 P-4 44 A AR 53 A
A ixed-two lognormal Mixed-two P-III distribution 4
Station distribution S zl‘be f){))tl{nal
ABS OLS WLS ABS OLS WLS istribution
. 24 P-IIRA
A I~ 1~
A Shenmu 0.313 0. 004 0.352 0.271 0.003 0.152 Mixed-two P-I
At TE A IR A
W Zaoyuan 0.008 6X1076 0. 054 0.013 1.7X10°° 0.130 2 AI M A1 5 oA
Mixed-two lognormal
4t e . s _ 24 P-MRA /i
: [ C / 6 ' 1
7 % Huangling 0. 090 4.6 X10 0. 240 0.073 3X10 0.126 Mixed-two P-l
2 o . e - o 24 P-MRA /A
MFEAH Linjiacun 3.242 0.233 1. 506 1. 604 0.074 0. 587 Mixed-two P-1I
- L / ) 24 P-MR A4 i
K F 1l Zhangjiashan 1. 064 0.026 0.067 1.040 0.031 0. 060 Mixed-two P-1I
AN B TE 2S84 4 A6
W3k Zhuangtou 0.679 0. 020 0.398 0. 696 0.022 0.411 2 P RIBOE SR & 93 A

Mixed-two lognormal
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