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Synchronous-Asynchronous encounter probability of rich-poor
runoff based on copula function
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University of Technocogy s Xi'an ,Shaanxi 710048, China)

Abstract: [Objective] The research studied the joint probability distribution with two variables and
analyzed the synchronous-asynchronous encounter probability of rich-poor runoff of mainstream and tribu-
tary. [Method) The copula theory was applied to construct the joint distribution of annual runoff in the
Wei River and the Qian River, the biggest branch of Wei River in Baoji City. The synchronous-asyn-
chronous encounter probability of rich-poor runoff was analyzed and the contour map of the joint distribu-
tion was obtained. [Result] The marginal distribution of the annual runoff in the Wei River obeys P-ll dis-
tribution, while that in the Qian River belongs to lognormal distribution, and the synchronous encounter
probability of rich runoff in both rivers is greater than the probability of poor and normal runoff. [Conclu-
sion]) It is feasible to apply Copula function to describe the synchronous-asynchronous encounter probabili-
ty of rich-poor runoff in mainstream and tributary.
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Table 1 Distribution parameters estimation of the annual runoff in the Wei River and the Qian River
N I B oK b T 2 o3 AR Gumbel 43 i X BUIE 25 43 A
H/klxl/%m | P-lI distribution Gumbel distribution Lognormal distribution
ydrologica Py ;
time series SRR LRI/ (X107 mP) C, C,/C, C a E, Sy
Mean value of annual runoff ' ’ ’
o MRERE 24.2 0.52 2.1 8. 48 —19.3 3.08 0. 49
Linjiacun hydrologic station
T . . 3.85 0.53 2.2 1.76 —2.83 1.18 0.6
Qanyang hydrologic station
H:Co HEZEREGC, AMEFRE;C=sqrt(6) XnX o, H o HARHEE a=rC— xu s Too WIMEH  r AKPLEBGE, HECHEIE 0, HHTr

% ,y=Inx,

Note:C, is variation coefficient,C, is skewness coefficient,C=sqrt(6) X X 5,0 is standard deviation,a=7rC— 24, » x4 is mean value,r euler

constant, E, is mathematical expectation,d, is mean square deviation, y=Inzx.
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Fig. 1

Annual runoff frequency curve of the Wei River (A) and the Qian River (B)
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Table 2 Fitting effect of frequency curve with different models of annual runoff in the Wei River and the Qian River
VSEY]] 321 B 3 At BT -
Hydrological time series Model of marginal distribution RMSE AlC
W5 o418 g B Bz JR 30 T 843 A P-T d-istr-ibut-i()n 2.70 31.9
Annual runoff in linjiacun Gumbel 43 #i Gumbel distribution 3.79 42.8
hydrologic station X B IE 2543 A Lognormal distribution 3.91 43.8
T WSk AR T Bz JR 50 T %43 A P-TMI distribution 6.01 57.6
Annual runoff in qianyang Gumbel 434i Gumbel distribution 6. 35 59.4
hydrologic station XFBIE A543 4 Lognormal distribution 4. 96 51.5
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Table 4 Copula function goodness-of-fit test

AIC
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Coherence comparisons of theoretical cumulative frequency and empirical cumulative frequency
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Table 5 Values of annual runoff in the Wei River and Qian River X108 m?
— AN AR Non-exceeding probability
Al D — —
River 75% 50% 25%
(ZEKA4FE Rich flow year) (F- 7K 4 Moderate flow year) (#i 7K 4F: Pool flow year)
YH W Wei River 31.6 22.6 15.6
T3 Qian River 4.9 3.2 2.2
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Table 6 Synchronous-asynchronous encounter probability of rich-poor annual runoff in the Wei River and Qian River
- FAG R 1 Wei River
T3 . .
River Synchronous-asynchronous encounter . . N
ve probability of rich-poor annual runoff = Rich “F oderate Hi Poor
F Rich 0.72 0.5 0.25
) :‘:ﬂ S Moderate 0.5 0.45 0.248
Qian River
# Pool 0.25 0.248 0.21
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