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WINTER MEAN LOWEST TEMPERATURE DERIVED FROM TREE-RING
WIDTH IN JIUZHAIGOU REGION, CHINA SINCE 1750A. D.

Song Huiming®® Liu Yu®® Ni Wanmei® Cai Qiufang®®
Sun Junyan®® Ge Wenbin® Xiao Weiyang®

( D State Key Laboratory of Loess and Quaternary Geology ,Institute of Earth Environment,Chinese Academy of Sciences,Xi'an 710075 ;
@ Graduate University of Chinese Academy of Sciences,Beijing 100049 ; (3 Department of Environment Engineering School of Energy and
Power Engineering of Xi'an Jiaotong University ,Xi’an 710049 ; (@) Sichuan Geologic Investigation Bureaw, Chengdu 610000 ;
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Abstract

So far there is a few dendroclimatogical studies being carried out in the Jiuzhaigou region, China. Most tree-
ring studies were carried out in environmentally sensitive regions of China and focused on the reconstruction of
rainfall. However, it is important to develop new tree-ring chronologies in this region, in order to recognize climatic
variation in the past on the east margin of the Tibetan Plateau. In the summer of 2005, fir ( Abies chensiensis) tree-
ring samples were collected from Jiuzhaigou region (33°03'59. 8"N,103°51'34. 9"E ). Jiuzhaigou is located at the
boundary between the Tibetan Plateau and the Sichuan Basin. Its climatic system is complicated because it is
influenced by Eastern Asian monsoon, southwest monsoon, and the Tibetan Plateau.

Tree-ring samples were prepared, cross-dated and measured following conventional procedures. The
calculation shows that the tree-ring width standard ( STD) chronology is significantly correlated with the mean
lowest temperature from the prior November to current March (r =0.679, p <0.0001, N =52). In this paper tree-
ring data from Jiuzhaigou have been used to reconstruct the winter ( from the prior November to current March )
mean lowest temperature of this region since 1750A. D,

Two cold periods, 1814 ~ 1844 and 1937 ~ 1984, and two warm periods, 1795 ~ 1813 and 1984 till now were
recognized. The warm period since 1984 is the most obvious. The winter mean lowest temperature from 1844 to
1937 fluctuated smoothly. We compared the winter mean lowest temperature from Jiuzhaigou region with the mean
temperature from the prior October to current February of Kathmandu, Nepal as well as the winter mean lowest
temperature from other sites of the west Sichuan. The results show that the cold periods 1814 ~ 1844 and 1937 ~
1984 in Jiuzhaigou region correspond well with those of other sites. It also indicates that the Tibetan Plateau affect
the winter temperature synchronously in the surrounding regions. The Tibetan Plateau plays an important role in the
variation of the lowest winter temperature in Jiuzhaigou region. Power spectrum analysis shows that there exist
periods of 18.46, 8.89, 6.86, 6.67, 2.86, 2.73, 2.24, 2.22, and 2. 11-year quasi-cycles in winter lowest
temperature. The periods of 2. 11 to 6. 86 years probably are related to ENSO events, and the cycle of 18. 46 years

responds to a 19 years of astronomical period.

Key words Jiuzhaigou region, tree-ring width, the winter mean lowest temperature, reconstruction



