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Fig.1 Location of the Tarim River, hydrological stations, water reservoirs and irrigation areas in the Tarim River Basin
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Fig.2 Test results of Genest-Rivest method
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Table 3 The results of Parameter Estimation of GH Copula function
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Table 4 Different frequency combinations, different combinations of hydrological site low flow

return period and with the current joint return period (a)
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Fig. 3 Drought-destroyed crop areas in Xinjiang from 1950 to 2007
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Probability Behaviors of the Low Flow of the Tarim River
Basin: Possible Causes and Implications

ZHANG Qiang"?, SUN Peng'?, BAI Yun-gang’, ZHANG Jiang-hui’

(1. Department of Water Resources and Environment, Sun Yat—sen University, Guangzhou, Guangdong 510275, China;
2. Guangdong University Key Laboratory of Water Cycle and Security in South China, Sun Yat—sen University,
Guangzhou, Guangdong 510275, China; 3. Xinjiang Research Institute of Water Resources
and Hydropower, Urumqi ,Xinjiang 830049, China)

Abstract: In this article, 11 probability distribution functions and two dimensional Archimedes Copula function
are adopted to systematically analyze the probability behaviors of the 7-day low flow regimes (the minimum
average flow for the consecutive 7 days) at eight hydrological stations located in the Tarim River Basin. The
L-moment technique is used to estimate the parameters of the probability functions and the Kolmogo-
rov-Smirnov method (K-S) is accepted to evaluate the goodness-of-fit of the probability functions. Possible
causes and implications of low flow changes are analysis. The results show that: 1) Wake distribution is the
candidate distribution function with the highest goodness-of-fit in the study of the extreme flow regimes over
the Poyang Lake basin; 2) Climate changes after 1987 has reduced the frequency of drought of low return peri-
od. While Climate changes after 1987 has not reduced the frequency of drought of high return period in some
stations, which is caused by climate seasonal changes and type of river supplies. Moreover, the temperature im-
pact of low flow is greater than the rain in the spring. 3) The changes of joint return period and return period in
the Aksu River are same with the changes in the Yarkand River. However, drought frequency in the Kaidu Riv-
er is less than the Aksu River and the Yarkand River. While frequency of drought occurred in the same time in
tributary of the Kaidu River is more than the Aksu River and the Yarkand River. Because the population and

cultivate areas increase fast, climate change have not basically changed the drought in the Tarim River Basin.

Key words: frequency analysis; probability distribution function; Copula function; low flow; the Tarim River

Basin



