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Nonlinear analysis of runoff change and climate factors
in the headstream of Keriya River, Xinjiang

LING Hong-bo'?, XU Harliang', ZHANG Qing-qing"'**
(1. State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, CAS,
Urumgi 830011, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the data observed of the temperature, precipitation and annual runoff
at the Langan Hydrological Station of the Keriya River from 1957 to 2009, the paper stud-
ied the change trend and multi-time scale correlation between the annual runoff and climat-
ic factors by using methods of wavelet analysis and R/S analysis. The results are shown as
follows. (1) There is a positive correlation among the annual runoff, temperature and pre-
cipitation, which have the significant increasing trends; with R/S analysis, these increas-
ing trends are likely to continue in the coming 50 years. (2) The interannual variations of
runoff, temperature and precipitation present a cycle of 9 years, and the decadal variations
of annual runoff have a 15-year cycle owing to different periods of temperature and precipi-
tation. Besides, there would be different abrupt changes of the runoff, temperature and
precipitation in the coming 20 years. (3) There are significant nonlinear correlations a-
mong the annual runoff, temperature and precipitation in the headstream of Keriya River.
In addition, annual runoff change is due to the combined effects of temperature and precip-

itation.

Key words: Keriya River; runoff; climate change; nonlinear; wavelet analysis



