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Abstract Twenty seven treering chronologies from 7 individual Stes in western and Northeasternern China,
which have been proved good in quality and being capable of indicating seasonal temperature variation at regional
scale, are collected and used to reconstruct regional annual mean temperature series. Combined with the winter-half-
year temperature series in eastern China usng historica documents, area-averaged annual mean temperature anomar
lies with time resolutions of 10 —30 yearsover thelast 1 000 yearsfor entire China are al 0 reconstructed Variability
and amplitudes of cold-warm changes in China over the last 1 000 years are evident. Annual mean temperature of
Chinais generally warmer from A. D. 1 000 to A. D. 1310 with a relatively cool episodein the 13th century, andit is
significantly colder from A. D. 1310 to 1910 with minimum anomalies occurring in the 15th, 17th and 19th centuries
respectively. Modern warm period beginning from the end of the 19th century looks unusual in terms of the 1 000
year variation of annual mean temperature, but it is not significantly warmer than the earlier warm period or medie-
val warm period (MWP) . Some differences between the series of western and eastern China have been detected , and

there seems no significant warming during the MWP in the western temperature series We al s compare the present
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temperature series with those obtained by other researchers
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Fig 1 Regions divided by temperature variability and the distribution of temperature proxies of China aAand m indicate the sampling point of

tree-ring and ice core respectively , and the shadowed domain is abundant of history documents |- Northern Xinjiang; Il - Northwestern China;
I11- Tibetan Plateau; IV - Northeastern China; V - Yangtze and Huahe River Basn; V|- Southern China

1

Table 1 Brief introduction of treering chronologies used to reconstruct surface temperature of China

fr?r(j;g]lcogy Sampling point Latitude Longitude  Altitude/ m cﬁgggrogy
TAE ( ) Qinling Mountain (Northwestern China) 3355 N 107°41 E 2500 1872 1989
FPB ( ) Qinling Mountain (Northwestern China) 33°43 N 107°48 E 2838 1789 1992
ZA1l ( ) Qinling Mountain (Northwestern China) 33°25 N 108°45 E 2500 1666 1992
FPA ( ) Qinling Mountain (Northwestern China) 33°43 N 107°48 E 2838 1605 1992
HXB ( ) UrUmqi River basn (Northwestern China) 43?11 N 87°11 E 2430 1542 1993
QLS ( ) Qilian Mountain (Northwestern China) 38°26 N 99°56 E 3475 1000 2000
DF ( ) Western Schuan (Tibetan Plateau) 30°55' N 101°10 E 3750 1617 1994
XL P ( ) Western Schuan (Tibetan Plateau) 30°52 N 100°42 E 3700 1603 1994
LB ( ) Western Schuan ( Tibetan Plateau) 29°35 N 102°02 E 3900 1514 1994
QM ( ) Qumarléb (Tibetan Pateau) 33°48 N 96°08 E 4062 1480 2002
ANPK ( ) Changbai Mountain (Northeastern China) 42°36'N 128°12 E 650 1833 1994
CBL1 ( ) Changbai Mountain (Northeastern China) 42°07 N 128°05 E 1270 1789 1994
CBPI ( ) Changbai Mountain (Northeastern China) 42°05 N 128°04 E 1700 1653 1994
CBL2 ( ) Changbai Mountain (Northeastern China) 42°03 N 128°04 E 1750 1602 1994




10

830 Climatic and Environmental Research Vol. 10
2
Table2 Verification of reconstructed temperature sriesat each area
Area Predictor R F Re S1 S2 T r
HXB, TAE, QLS 0353"" 4729 " 0 135 21" 12 5 153 0 434"
Northwestern FPB, QLS 0 307" 5081"" 0 116 19° 9 4. 811 0384 "
China ZA1, QLS 0 274 5 097 * 0 132 20" 13 5 073 0391""
FPA, QLS 0 278 5 203" 0 117 18 14 4. 521 0380
HXB, QLS 0. 246 4 404" 0. 089 21 12 4. 736 0 356" "
QLS 0. 246 9 117" 0 135 21" 14 4. 771 0388""
DF, QM 0. 209 4.232" 0 049 18 19 7. 475 0 289"
Tibetan Plateau XL P 0 143 5 519" 0. 049 16 21" 5 081 0 252
ANPK, CBL1 0 216 4 405 0 081 25" 19 5. 455 0 323"
Northeastern CBL1 0. 148 5716 " 0. 048 22" 20 5 730 0. 254
China CBL2 0 132 5 006 " 0. 024 23" 19 4. 380 0. 213
: R , F F , Re , S1 , S ,r R r
. 90 % VT 95 % F S S 95 % VT
99 %

Note: R: multiple correlation coefficient ; F: variance analys's; Re: reduction error; Sy : first order sgntest; Sz: second order sgntest; T:

product mean; r: correlation coefficient. In colum

n Rand r,

*” means passing the Student’s test at 90 % confidence level , and* * *”

means passing the Student’ s test at 95 % confidence level. While, asto other column,* *” means passing the Student’ s test at 95 % confi-

dence level , and“ * *” means passng the Sudent's test at 99 % corfidence level .
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Fig 2 Surface temperature reconstructionin western China Curve (a) isobtained by the method of multiple linear regressons, and curve (b) u-
gng the way of area weighted average The black thin lineis the reconstructed curve and the black bold lineis the result of Gauss filter. Mean

value of the seriesisindicated by the gray bold line
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Fig 3 Surface temperature reconstruction in western China The resolution of curve (a) is 10 years, and that of curve (b) is 30

years Mean value of the seriesisindicated by the gray bold line
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Fig 4 Contrast of surface temperature between northern and western China (a) Temperature series of western China; (b) temperature se-

ries of northern China Mean value of the series are indicated by the gray bold line
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Fig 5 Comparison among the series of temperature change during the last 1 000 years (a) Temperature series reconstructed by stalag
mitel’®]; (b) temperature series reconstructed by lake sediment['’]; (c) temperature series reconstructed by peat(®] ; (d) Chinese temperar
ture series reconstructed by Yang!'°!; (e) Chinese temperature series reconstructed by Wang et al. [41; (f ) temperature series reconstructed
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