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Fig.1 Location of tree sites and weather stations in the eastern Tianshan Mts. (@tree sites, A
weather stations) _
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Table 1 Characteristics of the tree-ring chronologies in the eastern Tianshan Mts.
and climatic sampling stations

RER wn® = ksl wREE TR
KR A 43°52' 87°52' 2300 13 1650~1988 0.78
BEB 43°54' 87°59' 2500 15 1660~1988 0.82
x&C 43°40' 90°20' 1980 19 1775~1977 0. 74
HAERD 43°50' 89°07' 1985 4 1839~1977 0.67
BEE 43°52' 88°07' 1950 .13 1825~1977 0.71
kB F 43°30' 86°59' 1700 6 1775~1977 0. 68
SR 7 8 73 4 [.]: 4 F¥HE  FARK  SHNE  FAAR
() (E) (m) j: J(o) & (mm) B(% (mm)
* 8 44°01" 87°36' 853 7.1 280 59 2030
B 44715 88°02' 739 7.3 310 56 3370

RN KR KRR 1962~1988 £ 1.
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Fig. 2 Response surface related tree growth indices to temperature (April~July) and precipitation

(April~July). Climate variables expressed in standardized units
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Fig. 3 Growing season drought days calculated from drought model (solid line) and estimated

from regression model (dashed line) (light line is mean value)
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Fig.4 Reconstructed yearly growing season drought days in the eastern Tianshan Mts.
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Fig.5 Values of low pass filtered for the growing season drought days in the eastern Tianshan Mts.
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UTILIZING TREE RING CHRONOLOGIES TO RECONSTRUCT
300-YEAR DROUGHT DAYS IN EASTERN
TIANSHAN MOUNTAINS

Zhang Zhihua
(National Climate Center, Beijing 100081)
Wu Xiangding
(Institute of Geography, Chinese Academy of Sciences, Beijing 100101)
Li Ji
(National Climate Center, Beijing 100081)

Abstract

The major local tree ring chronology (1665~ 1989)in the Eastern Tianshan Mts
was obtained by averaging 6 tree ring chronologies. The response surfaces of tree ring to
climate indicate that growth of spruce in the Eastern Tianshan Mts is nonlinear
correlated with precipitation and temperature. This interaction makes it unreasonable to
reconstruct either precipitation or temperature, separately, using regression methods.
Drought days during tree growth season were estimated from regression model including
both temperature and precipitation which would influence tree-ring growth. The
relationship between tree ring and drought days is significant. As a result, the local past
drought days back to 1665 A. D. at Miquan and Fukang, Eastern Tianshan, were
reconstructed based on spruce tree-ring chronologies. The results are coincided with the

actual situation.

Key words: Tree ring chronology; Response surface; Drought days; Climate

reconstruction.





