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Abstract: In order to quantify and separate the effects of key climatic factors on the radial growth at different
altitudes in Altay Mountains of Xinjiang, China, the correlation analysis and multivariate linear regression
analysis between the standard chronologies of Siberian larch (Larix sibirica), at high-, mid- and low-altitude
stands, and climate factors were studied. The absolute and relative importance of different climate factors in the
linear model were further calculated. The results showed that the radial growth of trees were significantly
correlated with the current-June temperature (positive) and last-July precipitation (negative) at high altitude,
which explain 33.1% of the total variance in tree radial growth and the relative contribution rate was 66.2% and
33.8%, respectively. The radial growth of trees were significantly correlated with the current-June temperature
(positive) and last-June precipitation (negative) at mid-altitude, which explain 26.8% of the total variance in tree
radial growth and the relative contribution rate was 40.1% and 59.9%, respectively. The radial growth of trees
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were significantly correlated with the last-June temperature (negative) and last-July precipitation (positive) at low
altitude, which explain 29.4% of the total variance in tree radial growth and the relative contribution rate was
31.9% and 68.1%, respectively. So, it was suggested that the main climatic factors affecting the radial growth in
Altay Mountains varies with altitude. The temperature and precipitation were the main limiting factors at high and

low altitude, respectively.
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Fig. 2 Distribution of sample plots. WQA: High-altitude; WQB: Mid-altitude; WQC: Low-altitude. The same is following Tables and Figures.
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Table 1 Plot information
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WQA 88°20'01.10" 47°59'50.28" 2161 N 25 23 46
WQB 88°1824.87" 48°0022.92" 1841 N 15 20 40
wQC 88°06'21.16" 47°57'01.41" 1163 N 25 21 43
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Table 2 Characteristic of standard chronologies with the common period from 1950 to 2016

KHE R B AR M Expressed {5 Lk FHIM R EL Mean SRR —Br EI#H5% First-order
Plot  Chronology length population signal Signal-to-noise ratio correlation coefficient Mean sensitivity autocorrelation

WQA 155 0.981 50.638 0.553 0.201 0.538

WQB 70 0.960 23.884 0.460 0.165 0.421

WQC 165 0.986 71.180 0.703 0.310 0.611
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Fig. 3 Standard chronologies of Siberian larch in Altay Mountains
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Fig. 4 Heat map of correlation between standardized chronology of Siberian larch and climate factors. *: P<0.05; **: P<0.01; p: Last year. The same is

following Table.
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Table 3 Estimates of the multiple linear model for the effect of precipitation and temperature on the radial growth
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