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Analysis on coincidence characteristics of high and low streamflow
in Central Shaanxi based on Copula function
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Abstract: Taking the mainstreams of Weihe River, Jinghe River and Heihe River in Central Shaanxi as examples,
the coincidence relationship of high and low streamflow among different rivers was analyzed with Copula function. The re-
sults showed that the synchronous frequency of normal flow year was the highest, that of low flow year was the next, and
that of high flow year was the lowest. As far as the asynchronous frequency of flow was concerned, the frequency of high-
normal and normal — high flow, high-low and low-high flow, and normal-low and low-normal flow of two rivers was coin-
cident approximately. The synchronous frequency (of 3 types) was higher than the asynchronous frequency (of 6 types)
for the three rivers. The Copula function method is not only simple and convenient but also clear and applicable for ana-
lyzing the coincidence relationship of streamflow among rivers.
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Fig.1 Typical rivers and hydrological survey

stations in Central Shaanxi
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Table 1 ~ Parameters in Copula function

4& Clayton PR%{ Copula function GH Copula PR%{ GH Copula function
- T
Combination 0 18 0 valuation OLS 0 11 0 valuation OLS
MFEHF EHiKF I Linjia & Zhangjiashan 0.490248 0.961739 0.05038 1.961739 0.07196
MF K IR Linjia & Heiyukou 0.503546 1.014286 0.04835 2.014286 0.07367
RIS RBIR T Zhangjiashan & Heiyukou 0.344858 0.526387 0.05187 1.526387 0.07550
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The fitting of accumulation frequency and experience The fitting of accumulation frequency and experience
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Fig.2  The fitting results of accumulation frequency and experience points
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Annual runoff at Linjia station in Weihe River
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Fig.4 The distribution of runoff encountering probability
JET Heihe 6.884 5.114 3.693

for Weihe River and Heihe River
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Table 3 The runoff encountering probability for each two rivers

F Ak [R5 Synchronous frequency

FEAh F A Asynchronous frequency

af HEFEFE HRFEE BEE s
Combination WR-H& WR-N& WR-L& Tut‘l
JR-H JR-N  JR-L o

WERTE W WS R RESE R
WR-H& WR-H& WR-N& WR-N& WR-L& WR-L& -
JR-N JR-L JR-L JR-H JR-H JR-N

Total

MEA KK L

Linjia & Zhangjiashan 6 30 17 33

3 8 12 2 11 47

FHGFI A5 Synchronous frequency

FHi A A Asynchronous frequency

A N N - SEE L = N " N " N o N o} N . N by
M HIREE ERET RS HERT R R ETRE AR EART
Combination WR-H& WR-N& WR-L& 0 WR-H& WR-H& WR-N& WR-N& WR-L& WR-L& 10
HR-H HR-N HR-L ’ HR-N HR-L HR-L HR-H HR-H HR-N ?
5
PREH 5 Rl 10 26 17 s3 3 12 12 3 10 47

Linjia & Heiyukou

FHiFI A3 Synchronous frequency

FHi A Asynchronous frequency

2ﬂ.’n*_ BERFEE BRERFEF FREM T BERT BFERM BVERM BTERE BHBRE BB T
Combination JR-H& JR-N& JR-L& 'T:'lal JR-H& JR-H& JR-N& JR-N& JR-L& JR-L& ;‘131
HR-H HR-N HR-L ot HR-N HR-L HR-L HR-H HR-H HR-N ot
kRIS RGO
Zhangjiashan & 9 27 15 51 4 12 10 4 12 49
Heiyukou

Note: WR-H, WR - N and WR - L mean high, normal and low flow in Weihe River, respectively; JR — H, JR — N and JR — L. mean high, normal and

low flow in Jinghe River, respectively; HR — H, HR — N and HR - L. mean high, normal and low flow in Heihe River, respectively.
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