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Fig. 1 Time series of the §BC in tree rings at Tianmu Mountain
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Table 1 The statistical characteristics of the 8'3C of tree rings at Tianmu M ountain
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2 1956~ 1996

Table 2 T he average temperature and the average precipitation/ mm from 1956~ 1996 at Tianmu Mountain weather station

1 2 3 4 5 6 7 8 9 10 11 12

(C) - 251 - 1.45 2091 8.8 12.99 16.5 199 19.11 1494 9.84 494 0. 11
.57 212 1.6 1. 23 1. 04 0. 90 0.85 0.85 1. 17 1. 03 1. 53 1. 74

(C) 1.7 2.8 7.3 13. 4 17. 0 20.0 23.7 228 18.5 14. 0 9.2 4.4
1.58 235 1. 87 1. 31 1. 14 0. 89 1. 33 1. 38 1. 23 1.0 1. 53 1. 75
(C) -59 -48 -70 53 9.9 13.9 17. 4 16. 6 12. 5 7.0 .6 -34
1.5 2. 06 1. 54 1. 33 1. 03 0. 9 0.74  0.65 1. 18 1. 16 1. 67 1.77

(mm) 59.9 79.5 14.7 147.6 197.8 268.5 198.4 220.7 1848 97.1 65.8 457

29.0 434 629 442 737 12227 91.6 985 97.7 755 47.8 30.9

3 8
Table 3 T he correlation coefficient betw een the meteorologic records at Tianmu Mountain weather station and the §*C series of tree rings
(<) (< (© (mm)
ro r-i ro r—i ro r-i ro r-i
1 0. 00 0. 09 0.00 0. 06 0. 00 0. 12 - 018 0. 09
2 0. 20 0. 02 0.22 0. 11 0. 20 0. 02 0. 05 0. 17
3 -0.20 0.23 - 0.16 0. 26 -017 0. 27 - 0.05 -0.42
4 -0.23 0. 36 0.28 0. 34 -0 16 0. 37 - 016 0. 15
5 0. 15 0. 12 0.08 0. 16 0. 11 0. 07 - 017 0. 03
6 0. 04 - 034 0.02 -0.27 - 002 - 0.33 -0.02 0. 20
7 - 0.07 -0.20 0.00 -0.23 -0 12 - 017 - 0.05 0. 12
8 0. 22 -0 16 0.19 -0.12 0. 12 - 017 0. 03 - 0.05
9 0. 29 0. 36 0.39 0. 28 0.23 0.33 -0.40 0. 18
10 - 012 0. 47 - 0.28 0. 33 - 0.08 0. 44 0. 29 0. 24
11 -0.20 0. 08 -0.45 0. 07 - 015 0. 11 0. 16 0. 15
12 -0.38 0. 10 -0.35 0. 05 -0.39 0. 13 - 017 0. 28
a= 0. 05 , a= 0.1
2
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Table 5 The wormrwet combination of the reconstructed average precipitation and the highest air temperature in September
and the statistic of drought watedogging classes at Tianmu Mountain
(C) (mm) (a) (a) (a) (a) (a)

(1685N 1799) 18. 7 210. 1 7 26 23 50 10
( 1800~ 1899) 18 4 .7 12 32 17 26 8 f
a

1900~ 1940 189 187.8 2 4 9 22 8
( ) 9
( 1941~ 1970) 18 4 24.7 2 14 5 9 0 a
- 5

1971~ 1985 18 7 200. 0 0 3 6 4 2
( ) a

18. 6 212.2 23 79 60 111 28
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The Climate Change in Autumn Recorded in the §"C of
Tree Rings in the Past 300 Years at Tianmu Mountain

ZHAO Xingyun'?, WANG Jian', QIAN Junlong®, JIANG Xiuyong'
(1. Geography College, Nanjing Normal Unwersity, Nanjing 210097, Jiangsu, China;
2. Geography and Tourism Department of Linyi Teachers’ College, Linyi 276005, Shandong, China;

3. Lake Sediment and Environment Laboratory, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
Nanjing 210008, Jiangsu, China)

Abstract: Based on crossdated tree ring age, the annual time series of 8° C in the Cryptomeria Fortunei

Hootbrenk ex Oitoet Dietr (CF) tree rings collecting from west Tianmu M ountain, Zhejiang Province, were

measured. The response of the 6°C series of CF tree rings to the change of climatic factors was analyzed after

. . 13 o . 83, . : :
obviating the influence of the § "Ca variation in atmospheric CO2 on the 8 C time series of the tree rings by us-

ing the Falker’ s method. It is found that there is a high correlation between the high frequency oscillation of

the time series of 6"°C in the CF tree rings and the climatic factors including the tem perature in September, Oe-

tober, November and December and the precipitation in September. On the bases, this paper mainly recon

structed the historical changes of the average precipitation and the highest air temperature in September in the

past 300 years-at Tianmu M ountain area. The climate y ariability, is characterized by the combination of cold-wet
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and warm-dry. T he statistic result shows that the frequency of drought-waterlog and the coldw arm variation re-
flected from the reconstructed series basically agrees with that recorded by weather station. T his indicates that
the reconstructed result better reflects the historical changes of climate in autumn at Tianmu Mountain area. The
climatic variation reflected from the reconstruction also better corresponds to the climate change in the past 500
years in China and some history records and as well as the lake sediments of Goulucuo, Qinghat Xizang Plateau,
and the tree ring 6"C records in Altay County of Xinjiang Region but the exchange time from cold to warm has
some moving which reflects the regional difference of the climate changes. The spectrum analysis shows that in
the reconstructed series there is quasi periodicity of 58. 82 a, which is coincident with the “ moment effect” var+
ation periodicity of the planets and earth coming together as well as there are quasi periodicity of 21. 28years,
13. 70years, 3.23years, 2. 63years, 2. 33years and 2. O7years, which coincide with the solar radiation variation
and solar activity and ” quasi two-year tropic barometric oscillation” (QBO). This reflects not only the influ
ence of the change of the solar radiation and ENSO phenomenon on the climatic changes, but also the record a
bility of the time series of 6°C in tree rings on the solar radiation change and large-scale ENSO events at T ian-

mu Mountain area.

Key words: tree-ring; §! C; Tianmu M ountain; climatic variation
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