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Abstract; The impact of climate change on the plant growth has gained attentions, especially for those boreal trees growing
at the timberline area. Topographical character such as slope aspect may affect the response of plants growth to climate even
if with the same stand condition. This is especially significant between southern and northern slopes of Mt. Taibai, the main
geographical watershed of Qinling Mountains. In this study, the chronologies were established by exploiting Larix chinensis
tree-ring samples that collected from both northern and southern slopes of Mt. Taibai with a similar elevation of 3100-3200

meters. The characteristics of the chronologies were compared and the correlations between tree ring width indices and
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climatic factors were analyzed for both slopes of Mt. Taibai, respectively. The mean sensitivity, sample inter-correlation
coefficients, overall sample representative and other values of the chronology characteristics are all very high, indicating that
the tree-ring samples collected from both slopes of Mt. Taibai contained enough environmental information, and the plants at
the timberlines were more sensitive to climate change on the northern than on the southern slope. According to the
correlation analysis, radial growth of the Larix chinensis in different slopes were mainly affected by different aspects of the
climatic factors from different months. Residual chronology was correlated positively with mean air temperature during
January to June on the northern slope, while only with that during May to June on the southern slope. The Larix chinensis’
growth on both northern and southern slopes were correlated positively with the precipitation occurred in June of the previous
year. However, the tree-ring width indices had a significant positive correlation with precipitation occurred in August of
current year on the northern slope,while had a significant negative correlation with the mean precipitation from January to
April of current year on the southern slope. The multi-variant liner step-wise regression modeling showed that the maximum
contribution values of the air temperature factor in both regression functions are greater than that of the maximum value of
attribution from precipitation, indicating that the change in tree-ring width of Larix chinensis was due to the variations in
temperature than in precipitation in Mt. Taibai. Moreover, the tree-ring width residual chronology was more sensitive to
temperature on the northern slope than on the southern slope since the temperature contribution to the function on the
northern slope was higher than that on the southern slope which is also confirmed by the correlation analysis between the

residual chronologies and the climate factors.

Key Words: climate change; slope aspect; tree-ring width; Larix chinensis; response to climate change
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Table 1 Statistical features of tree-ring width residual chronologies for SBS( North aspect) and YWD ( South aspect)

FFHFZ%L Statistic characteristics JeH4ESR SBS MBFER YWD
SEHHUEE Mean sensitivity 0.2164 0.1933
FRifE2 Standard deviation 0.189 0.1791
—Bir A M1 R B Auto-correlation order 1 0.0468 0.0029

S5 —FE M 5 07 22 4t Variance in first Eigen-vector 48.67% 38.80%
{5 L Signal to noise ratio 1.194 4.731
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BEAR AR M Expressed population signal 0.947 0.934
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Table 2 Correlations between tree-ring residual chronology and seasonal climate variables in Larix chinesis of forest margin in southern and

northern slopes of Mount Taibai
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aiﬁaiictc)rs Seasoril{}(j:orlil}ination SBS YWD

R €2—C6 0.357** 0.202

Mean air temperature C5—C6 0.247 0.308"
P1—P4 0.401 ** 0.139
P1—P5 0.366 0.129
P1—P6 0.351*" 0.109

-3y K Cl1—C4 -0.222 -0.390**

Total mean precipitation c2—C4 -0.238 -0.382""
C3—C4 -0.242 -0.383 "
P1—P6 0.318" 0.191
P2—P6 0.324" 0.188
P3—P6 0.298 * 0.160
P4—P6 0.308 * 0.200
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Table 3 R? and the standard error of estimate of linear regression analysis models

SBS YWD
. Bl . it 2
PR R? Standard error - R? Standard error
Model Model
of estimate of estimate
1 0.143 0.16555 1 0.134 0.165644
2 0.344 0.146397 2 0.259 0.1548438
3 0.431 0.137783 3 0.351 0.146455
4 0.498 0.130816 4 0.412 0.14099
5 0.558 0.124156 5 0.471 0.135198
6 0.606 0.11862 6 0.538 0.127869
7 0.648 0.113366 7 0.593 0.12142
8 0.689 0.107876 8 0.64 0.115607
9 0.728 0.102171 9 0.677 0.110841
10 0.759 0.097492 — — —
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0.677,SBS #rifEfbiR 2 RECH 0.102,/NF YWD S AR bR MEA 52 22 2240, FLAE 0.111, U SBS #£ A5 48 98
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Table 4 Coefficients, contribution value and the significance of the significant factors of the linear regression models

SBS YWD

E%? B t Sig E%% B t Sig
Significant factors Significant factors

*# & Constant 1.001 70.939 0.000 % 1g Constant 1.006 62.920 0.000
Ty 0.086 6.034 0.000 Py -0.061 -3.930 0.000
P_s 0.170 5.491 0.000 T4 0.076 4.712 0.000
P_y 0.051 3.706 0.001 Py 0.050 3.216 0.003
P, -0.042 -2.938 0.006 Py, -0.050 -3.126 0.003
P, -0.043 -3.121 0.003 P_y 0.048 3.060 0.004
T, 0.041 2.933 0.006 P_ 0.106 3.131 0.003
P_y -0.037 -2.679 0.011 T, 0.042 2.588 0.013
Py, -0.035 -2.491 0.017 P -0.037 -2.401 0.021
Py -0.035 -2.501 0.017 Ty -0.033 -2.145 0.038
T -0.030 -2.221 0.032 — — — —

©
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