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Differences of Tree-ring Response to Climate Between Upper and Lower
Treeline in the Western Tianshan Mountains of Kyrgyzstan

ZHANG Ruibo', SHANG Huangming!, WEI Wenshou',HE Qing', YUAN Yujiang!,
ZHANG Tongwen*, Ermenbaev Bakytbek?,ZHAO Yong!

(1.Institute of Desert Meteorology , China Meteorological Administration; Key Laboratory of Tree-ring Physical
and Chemical Research of China Meteorological Administration;Key Laboratory of Tree-ring Ecology of Xinjiang
Uigur Autonomous Region, Urumgi 830002, China;2.Institute of Water Problem and Hydropower of National
Academy of Sciences of Kyrgyz Republic, Bishkek 720033, Kyrgyzstan )

Abstract In this study, we develop two tree-ring width chronologies using the Schrenk spruce
tree -ring samples that was collected from the upper and lower treeline at chon-kyzyl-suu in the
western Tianshan Mountains in Kyrgyzstan, and analyze similarities and differences of tree -ring
response to climate between upper and lower treeline using temperature and precipitation data from
the Climatic Research Unit (0.5°x0.5°). The result showed that the tree-ring chronologies have a
good consistency between upper and lower treeline. For tree-ring width chronological response to
temperature, there is a good negative correlation between tree-ring width index for upper treeline
and the temperature in spring (especially in April and May ), and between tree-ring width index for
lower treeline and the temperature in summer (especially in June and July). For the precipitation,
the best correlation between tree -ring width chronologies in lower treeline and precipitation from
preceding July to current June (r=0.61,p<0.000 001), and the correlation also reached 0.49
between tree -ring width chronologies in upper treeline and precipitation from preceding July to
current June. The precipitation may be a major limit factor for tree growth in the area and plays a
decisive role in lower treeline. The spatial correlation analysis showed that the tree -ring
chronologies are a good representative to precipitation from preceding July to current June in the
western Tianshan Mountains, especially for the northern slope of Tianshan Mountains in Kyrgyzstan.
Key words  west Tianshan ; tree-ring;schrenk spruce;climate response



