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The Multi-time Scale Analysis on Climate Change and Runoff Processes in the
Tianshan Mountains, Xinjiang

LING Hong-bo'?, XU Hai-liana®, ZHANG Qing-aing®?, sH1 weil?

1. Xinjiang Institute of Ecology and Geography, CAS, Urumgqi 830011, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract:

Based on the temperature, precipitation and annual runoff data of the Tianshan Mountains, the paper
studied the changing trend and multi-time scale correlation between the annual runoff and climatic
factors by using methods of wavelet transform and nonparametric test. The results show that: 1) the
increasing trends of the annual runoff, temperature and precipitation are significant in the Manas River
Basin and Tarim River Basin; 2) the primary periods of the temperature are respectively 11, 18 and 22
years, that of precipitation are 10, 20 and 22 years on decadal time scale in the headstream areas of
the Tarim River Basin; in addition, the temperature of the Manas River Basin holds the periods of 10
and 22 years and the precipitation represents the periodic variation of 20 and 22 years; meanwhile,
both temperature and precipitation show the inter-annual periodic variation of 3-6 years in the
headstream areas of the Manas River and Tarim River; 3) the abrupt change points of annual runoff,
temperature and precipitation occurred respectively in 1993, 1993 and 1992, however, that of the
Manas River are significant in 1995, 1988 and 1996; and 4) the multi time scale correlativity is
significant between the annual runoff and climatic factors in the headstream areas of the two basins.
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