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Nonlinear Characteristics of Runoff Processes of the Manas River in Xinjiang
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Abstract:

Based on the monthly stream discharge data of Kenswat Station and the climate data of ten
meteorological stations from 1954 to 2007 in the Manas River Basin, the paper studied the nonlinear
characteristics of the Manas River runoff and affecting factors by using methods of wavelet transform,
chaotic theory and the periodic trend superposition model. The results show that: 1) The primary
periods of the annual runoff are respectively 15,18 and 22 years, but are most significant at just 18
years; 2) the annual runoff change of the Manas River presents a complex nonlinearity, and the
correlative dimension is 3.3178 which is non-integral, indicating that the variation process of the annual
runoff has fractal and chaotic characteristic; 3) based on the periodic trend superposition model,the
annual runoff will keep an increasing trend in the coming seven years after 2007; 4) the NAO has the
best positive relationships with the runoff in winter, while in summer the relationships are negative and
in annual the worst; and 5) the NAO has strong impacted on the climate variations which are caused by
the atmospheric circulation in the Manas River Basin, then the runoff of the Manas River is affected.

Keywords: hydrology and water resources nonlinear characteristics wavelet analysis Manas River
Basin

e H 39 2010-05-31 &[5 H ] 2010-09-06 W 45 hix & A7 H 3

DOI:

FEETH :

[ 5% B AR R 1T 2197311 k1) (2009CB421308) ; [H 5 [1 4Rl 5 415 H (41001066) .

HWIRAEE - ARIER971- ), T E NN, T+ BIREST A, BN F TR AT, E-mail:
xuhl@ms.xjb.ac.cn

fEH RN

2% K-

[1] CHEN Ya-ning, PANG Zhong-he, HAO Xing-ming, et al. Periodic changes of stream flow in the last
40 years in Tarim River Basin, Xinjiang, China [J]. Hydrol. Process, 2008, 22: 4214-4221. [2] XU Jian-
hua, CHEN Ya-ning, LI Wei-hong, et al. Long-term trend and fractal of annual runoff process in
Mainstream of Tarim River [J]. Chin. Geogra. Sci., 2008, 18(1): 77-84. [3] X & T, Mxt#&, A Fl. L50a
K I BT L B AR A B SARAR A IR e R[] M EE S Hh EEAE ELREE, 2004, 20(6): 65-69. [4] FalE, 2 A, %
RSB R g B T R U AR Z TR AR [9]. /K B OREFRIEST, 2003, 10(3): 59-61. [5] H i, .

F Supporting info

F PDE(715KB)

F HTML

b 275 SR

b AU SCHEE S K
F AR 548
BN S BERE
b IHASC

F Email Alert

b S0 R4S
bW R A S
b KK B

b AR AR
kNS BT

b A AT

AICAEF MR I H



figc e R B AN M A i ) s e [J]. K RIBH S 2055, 2008, 14(8): 617-619. [6] FWIFe, Brld. Hhan Ly i akax
XSGR ARRFIELI]. AR 40 AAREHENR, 2007, 25(2): 141-144. [7] =R, K1, 050, 5.
2 290 388 ] i At~ S K AR X A e A IR EEAE P AF 9T [I]. /K AR FRIT5T, 2006, 13(2): 219-222. [8]
CHENG Wei-ming, ZHOU Cheng-hu, LIU Hai-jiang, et al. The oasis expansion and eco-environment
change over the last 50 years in Manas River Valley, Xinjiang [J]. Science in China: Series D Earth
Sciences, 2006, 49(2): 163-175. [9] &M, KK 2. AE KU BB 98 2 2= MK e i IR i 9. KURFE,
2008, 32(5): 1187-1196. [10] I X, HHHE. &AL KPErEEEINGR M A 5 R WA TR [I]. KRS,
1999, 23(6): 641-651. [11] LK, Mifig. Ira5aZ=Ab KUtk sh 5 5 IR E URFI R R I]. IR by
i, 2001, 24(3): 315-322. [12] L%, VLA, XPFAR, 55, Bl e A A2 4 5 AL RV S ) R &R [3]. HuPE
4R, 2008, 63(5): 491-501. [13] Mandelbrot B B. The Fractal Geometry of Nature [M]. San Francisco:
Freeman, 1982. [14] Comte F, Renault E. Long memory continuous time models [J]. Journal of
Econometrics, 1996, 73(1): 101-149. [15] Hurst H E, Black R P, Simaike Y M. Long-term Storage: An
Experimental Study [M]. London: Constable, 1965: 1-155. [16] Gan T Y. Reducing vulnerability of water
resources of Canadian Prairies to potential droughts and possible climate warming [J]. Water
Resources Management, 2000, 14(2): 111-135. [17] BN, LB H, Bt L5085 iR B oK i B ik Ay
MR PERFIE[I]. A% 243, 2007, 65(6): 1003-1010. [18] Eckmann J P. Ergodic theory of chaos and
strange attractors [J]. Rev. Mod. Phys., 1985, 57(3): 617-656. [19] Jif{X.. 20504F {5 A BEUK ) 1| ZE4E %)
KBRS R[], vk +, 2001, 23(4): 333-341. [20] Hurrell J W. Influence of variations in
extratropical winter-time teleconnections on northern hemisphere temperature [J]. Geophys. Res. Lett.,
1996, 23(6): 665-668. [21] Shorthouse C, Arnell N. The effects of climatic variability on spatial
characteristics of European river flows [J]. Phys. Chem. Earth, 1999, 24(12): 7-13. [22] Watanabe M.
Asian jet waveguide and a downstream extension of the North Atlantic Oscillation [J]. J. Climate, 2004,
17: 4674-4691. [23] GO, B3, RITS30FAFAL KIUVEEshIR £ L o [F 2R i 2 2= R uiiR B IR [0]. B
3@k, 2005, 50(14): 1512-1522.

2 F R E

K
T | IS Hb |
A

I3

ﬁ | T | 3991

i

Copyright 2008 by [ 8k #2435



