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Table 1  Variation characteristics of annual runoff in the headstreams of the Tarim River Basin
(10% m%) (108 m?) (10% m?)
1960 s 45.55 27.82 73.37 22.66 21.31 43.97 63.26
1970 s 45.91 25.73 71.67 23.24 22.6 45.84 66. 64
1980 s 47.56 24.9 72.46 20.55 21.19 41.74 63.16
1990 s 54.59 30.78 85.37 21.31 20.13 41.43 68.77
1999 ~2008 54.67 33.94 88.61 23.73 22.93 46. 66 71.79
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2  Mann-Whitney
Table 2 Mann-Whitney test results of step trend
n, n, 1Z,1 H, n; n, 1Z,| H, n, n, 1Z,1 H,
37 15 5.019 R 22 30 0.759 A 37 15 2.474 R
3
o o 1993
3 o 8.68 x10°m® . 1994 .1965
18.36 x 10" m’ 54.85 x10° m*,
1957.2002 N 2.2
43.38 x 10" m’, 1978
2.29 x10° m’
S 1965.1961 Mann-Kendall
44.43 x 10° m’ R/S
( 2) (0.221 2) (4,
3
Table 3 The analysis on the runoff time series of the three headstreams
No. () N( a) (10% m*)
1 1957 ~ 1993 37 71.72 7.01 0.0978
2 1994 ~2008 15 90.08 8.39 0.0931
1 1957 ~1978 22 45.37 10.03 0.2212
2 1979 ~2008 30 43.08 7.44 0.1727
1 1957 ~ 1993 37 63.8 11.41 0.1789
2 1994 ~2008 15 72.48 9.81 0.1354
4 Mann-Kendall R/S
Table 4 The Mann-Kendall monotonic trend test and R/S analysis of the three headstreams of Tarim River
(10° m?) Z. B H, H
0. 1449 77.0177 4.5926 0.4298 R 0.777
0. 1956 44.0493 -0.1026 -0.0068 A 0.5014
0.1747 66.2999 1.886 0.2257 A 0.4857
4 m'/a  H  0.4857 0.5
Z =4.5926>7,, 0.0
0.43 x 10° m’/a o .
R/S 1957 ~2008 H 0.777
0.5 2008 38
Z, =
~0.102 6 > — Z, o5
H 0.501 4 0.5
(Z,=1.886<Z, ) 0.23 x10°
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Fig.2  The time — frequency distribution of Morlet wavelet analysis of runoff of Tarim River
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Fig.3  Wavelet variances of the runoff of the three headstreams
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The Annual Runoff Variation Trends in the
Three Headstreams of Tarim River

LING Hong-bo' > XU Haidiang' ZHANG Qing~qing' > SHI Wei' >

(1. Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences Urumqi Xinjiang 830011 China;
2. Chinese Academy of Sciences Beijing 100049 China)

Abstract: Based on the observed annual runoff data of 5 hydrological stations in Tarim River headstreams areas
from 1957 to 2008 the paper studied the annual trend abrupt change periodicity and the coming period trends
by use of the nonparametric test R/S analysis and wavelet analysis and so on. The results showed that: (1)
Both Aksu river and Yarkand river of which the jump points happened at 1993 hold significant step change but
Hetian river expressed a slightly decreasing step trend and is not significant; ( 2) Aksu river holds a significant in—
creasing trend but Yarkand river the trend is not and based on the Hurst exponents( Aksu: 0. 777 >0. 5
Yarkand: 0.485 7 <0.5) of two the streams the annual runoff of Aksu river will keep an increasing trend and
Yarkand river will be in reverse in the coming period; Hetian river has a slightly decreasing trend and the Hurst
exponent is 0.501 4 which equals 0.5 approximately and indicates that the annual runoff process is in chaos
then it can not be taken a long-term predict . (3) The primary periods of Aksu river and Hetian river are 6a

18a 22a and 9a 17a respectively otherwise Yarkant river is at 3a 9a 13a and 17a.

Key words: runoff trends; abrupt change; nonparametric test; headstreams



