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Fig. 1  Sketch map showing the Aksu River Basin
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Fig. 2 Changes in annual runoff at different sections along the Aksu River
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Table I  The change of annual runoff in the Aksu River during different decades (108m?)

AR 1957—1960  1961—1970  1971—1980  1981—1990  1991—2000  2001—2008  1957—2008
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BA] 5t ] 63.76 73.67 71.87 72.91 86. 30 87.79 77.02
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Fig.3 Wavelet variance (left) and wavelet coefficient (right) for annual runoff at different sections along the Aksu River
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Fig. 4 Wavelet coefficient isogram for annual runoff at different sections along the Aksu River
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Table 2 The change of annual runoff in the Aksu River at different time intervals (108m*)
AR 1957—1978 1979—2000 2001—2008
E=ZETRTAL) 45.10 50. 95 54.23
BaJ o 5353 T 3k 71.32 78. 80 87.79
AR 1957—1974 1975—1992 1993—2008
oA 26.34 25.30 33.04
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Table 3 Hurst exponents for annual runoff in the three stations of the Aksu Rivers

G 1957—1978 1979—2000 2001—2008 1957—2008
JE 3R o] 0. 489 0. 685 0. 790 0. 800
B 5 253 0.718 0.783 0. 825 0.703

AR 1957—1974 1975—1992 1993—2008 1957—2008
FEA-F 0. 808 0. 580 0. 794 0. 604
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The Nonlinear Characteristics of Annual Runoff
Change in Aksu River

YU Pu-jia "**, XU Hai-liang' , LIU Shi-wei'"*, AN Hong-yan' *,
ZHANG Qing-qing"" >, GONG Jun-jun’
(1. Xinjiang Institute of Ecology and Geography, CAS, Urumgi 83001, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. Geography

Science and Tourism Department, Xinjiang Normal University, Urumqi 830054, China)

Abstract: As a demonstration from the three rivers of the Aksu River Basin, the paper checked

the nonlinear characteristics of annual runoff processes from 1957 to 2008 by using the wavelet a-

nalysis method and R/S analysis. The main conclusions are as follows: The annual runoff trends

of the mainstream of Aksu River, the Kumlak River and Tuoshigan River are increasing; the

trends are divided into two parts: the runoff is less in the prophase and more in the latter period.

The time series of runoff in Aksu River all has long cycles, which contains some short ones. The

period of 18 years and 22 years is the first period, which is through all the time sequence. The

Hurst index of the three rivers in the Aksu River Basin is over 0.5 in each period, which indi-

cates that the time series of runoff have the long trend. The Hurst index of each river in the last

period indicates that the annual runoff in the Aksu River Basin will show an increasing trend in

the future.

Key words: runoff; nonlinear; wavelet method; R/S analysis; Aksu River



