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Abstract: Based on the tree-ring width data of spruce from the upper tree lines on northern slope of western
Tianshan Mountains in Yili and Bozhou region of Xinjiang, the tree-ring width chronologies were developed
by using the three different detrending methods, i.e. regional curves, negative exponential curves (no posi-
tive slope) and 300-year fixed splines. Analyses on the effect of different sampling sites and different de-
trending methods on correlation belween tree-ring width chronologies in different frequency domains and
their climate signals showed: (D Distance between two sampling sites and whether chronologies are in the
same climate area are import factors that influence the correlation between two tree-ring width chronolo-
gies. There are better similarity in the higher frequency domain and greater different in the lower frequency
in the changes of tree-ring width at the three different sampling sites, which implies that the tree-ring width
chronologies maybe possess large potential in application for disclosing and reconstructing the climate change
of higher frequency domain on large scale. @ The tree ring width chronologies developed from Negative Ex-
ponent and Spline Detrending methods are similar, but that developed from Regional Curve Detrending
Method can remain more information of tree ring width change on lower frequency domain. (5 Precipitation
is the firat limiting factor that influences the tree ring width growth of spruce on upper tree line in the west-
ern Tianshan Mountains and the effect has obvious hysteresis. @ Regional curve detrending method can keep
more moisture information in the tree ring width chronology of spruce on upper tree line in the western
Tianshan Mountains of Xingjiang.

Keywords: western Tianshan Mountains of Xinjiang; tree-ring width chronology of spruce; sampling site;

detrending method; climate signal
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Table 1 Features and locations of 3 tree-ring sampling sites near the upper tree line in Tianshan Mountains

R EMRS R k42 B4R /m P/ il i1 B B B HE BRAE
JPK 82°54'50. 6" 44°06'20, 1" 2555 28 69 NW—NNE 36° 0.26 780
AWL 81°04'35.7" 43°24'54.6" 2690 20 40 NE—WN 33° 0.116 583
XBD 81°15'11. 4" 42°44'43.8" 2682 20 . 40 SW—NE 8° 0, 264 480
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Fig. 2 Comparison of tree-ring width standard chronologies developed by Regional
Curve Detrending Method at XBD, AWL,JPK sampling sites
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Fig.3 Comparison of 8 points smoothing curves of tree-ring width standard chronologies
developed by Regional Curve Detrending Method at XBD, AWL,JPK sampling sites
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Fig.4 Comparison of three tree-ring width mean chronologies developed respectively by Regional Curve
Method., Negative Exponential Curve Method and 300-year Fixed Splines for XBD and AWL sites

2.2.2 _ﬁﬁéﬁﬁﬁﬁm%ﬁﬁﬁ&ﬁﬁiiﬁﬁ £4 SHRREABFEFHG XBD 1 AWL RARE

HHEX R

MF 3 EI RO R R B R &
FaHOT BB 9 XBD Al AWL 3R &5 0 3 5% B A7 o
WERFHEFPIE LT AR BRI R
Bty B 45L FH BK it 2k 2:  %h B BT 1 A9 XBD An
AWL 3R R 58 T8 B 4 Y A0 4F 38 7 20 {8 7 K 5 3aR 14
FRZBSAMNEMLH BRI, W& 478, H
B3R iy 2R 25 B O v B ARG AU R AR TR R AR AL AR
B8 BB O 22 LE U0 3 B M A AE R 9 4R 2 K
% 8% . XULM, BTEER 0TI L Bk AL o b AR
R 58 98 BEF RATERDFH M =R AR Z BB F
WL AT B IR, I S 4 R 2 2 R F
TERRE FE R AR R R B B & A AR SR OB AR 1 s 3
?W%ﬁﬁﬁ%&ﬁ%ﬁ%ﬁﬁi%ﬁﬁ BLRAARE
fsk.
£3 ZHAEEBBHZTHEN XBD 30 AWL R AR EiR

BEUERTHEELT.EANERENEXEY
Table 3 Correlation coefficients for the mean chronologies

' lof tree-ring width over XBD and AWL sites produced

from three different detrending methods in the ail

fre.quency,. lower frequency and higher

frequency domains
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Table 4 Variances for the mean chronologies of tree-ring
width over XBD and AWL sites produced from three
different detrending methods in lower frequency

and higher frequency domains

FEBHL RCS 4% NEX %% SPL %
fREH 250 45,1 37.2 37.8
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Table 5 Correlation coefficients between climate data and the tree-ring width chronologies
produced from 3 different detrending methods over XBD, AWL and JPK sites
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