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Development, correlation and climate signal analysis of three spruce
chronologies of tree—ring maximum density from upper tree line in the western
Tianshan Mountains of Xinjiang

YUAN Yu-jiang?, ESPER Jan®, WEI Wen-shou', NIEVERGELT Daniel?’, VERSTEGE Anne?,

_ YU Shu-long', ZHANG Rui-bo'
(1 Key Laboratory of Tree~ring Physical Chemical Research of China Meteorological Administration, Institute of Desert Meteorology CMA , Urumqi
830002, Xinjiang, Chinas 2 Swiss Federal Research Institute WSL Birmensdor/ 8903, Zurich, Switzerland )

Abstract: Based on the tree—ring maximum density data of spruce from the upper tree lines on north slope of three
mountains of the western Tianshan Mountains in Yili and Bozhou region of Xinjiang, using three different detrend—
ing methods(i. e. regional curves, negative exponential curves ( no positive slope) and 300-year fixed splines), the
paper develops the chronologies of tree —ring maximum density. After analyzing the effects of different sampling
sites and different detrending methods on correlations of iree~ring maximum density chronologies in the different
frequency domains, the paper finds that (1) There are better similarity in the higher frequency domain and greater
different in the lower frequency in the changes of tree—ring maximum density on the three different sampling sites;
(2) The tree-ring maximum density chronologies are not sensitive to the different detrending methods in develop—
ment chronology at the upper tree lines of spruce vn the north slope of western Tianshan Mountains, but that dis-
tance between two sampling sites and whether they are in the same climate area are import factors that influent the
correlation between two chronologies of tree-ring maximum density of the upper tree line of spruce; (3) There are
significant correlation between the tree-ring maximum chronology at the upper tree line and mean temperature in
the current year, the more precipitation in mountainous area is, the better correlation between tree—ring maximum
chronology and mean temperature in the current year at upper tree line of spruce and the number of months in-
crease on which tree ring maximum chronology correlate well with mean temperature.

Key Words: western Tianshan Mountains of Xinjiang; tree —ring maximum density of spruce; different sampling

sites; different delrending methods; climate signals
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 Tab.1 Features and Locations of 3 tree—ﬁng sﬁmpling sites near the hpper tree line in Tian shan Mountains
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Fig.2 Comparison of maximum density regional curve chronologies over XBD, AWL and JPK sites
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