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Abstract: In order to analyze the response of tree radial growth on the climate change in the semi-arid area, the tree-ring
width chronology of Pinus sylvestris var. mongolica in Hulunbuir, Inner Mongolia, including the standard chronology
(STD) , residual chronology (RES) and autoregressive chronology ( ARS) , was developed by fitting a negative exponential
in this paper. According to the analysis on statistical characteristics, STD chronology showed quite well correlation between
samples of different trees ( correlation coefficient between trees, namely r = 0. 520, P <0. 01), indicating good consistency

of variance characteristics of the ring-width among different trees, and thus the climate information recorded by those
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sampled trees can be regarded as reliable. The relationship between ring width and climate factors such as monthly mean
precipitation and temperature from the previous October to current October was analyzed by correlation analysis and response
function analysis during the observation period (1952—2008 ). The results indicate that the tree-ring width is negatively
correlated to the monthly mean temperature, and the data shows a significant negative correlation from June to September in
the current year ( P <0.05). The mean temperature, especially the maximum temperature from June to August may
constrain tree growth indirectly due to the enhanced evapotranspiration and decreased availability of soil moisture. The tree-
ring width is significantly positively correlated to the monthly precipitation from May to August in the current year (P <
0.05), and the highest correlation coefficient is observed between tree-ring width and the precipitation of current July (r=
0.394, P<0.05). Low total annual precipitation is generally regarded as the main factor to constrain the growth of trees,
indicating a clear physiological sense for the notable positive correlation between tree-ring width index and precipitation.
There is no significant correlation between the tree-ring width and the precipitation from previous December to current
April, but in general they were positively correlated. The tree-ring width chronology is significantly positively correlated
with the Palmer Drought Severity Index ( PDSI) from last October to current October during 1951—2005, which
comprehensively reflects the effect of available soil moisture, precipitation and temperature, especially during May. The
response function analysis showed that the chronology is significantly correlated with the average temperature from June to
July, the amount of precipitation from May to July of the current year, and that of last October, and positively related to the
PDSI from May to July. These results show that the tree-ring width of Pinus sylvestris var. mongolica in Hulunbuir is
affected by the temperature and precipitation in the growing seasons simultaneously, but the effect of precipitation on the
tree radial growth is much greater than that of temperature on the yearly scale. In general, precipitation is a direct limiting
factor to the radial growth of Pinus sylvestris var. mongolica in Hulunbuir area, while the temperature is an indirect limiting
factor. Namely, the radial growth of Pinus sylvestris var. mongolica is more sensitive to precipitation. This study will be

helpful for the precipitation and temperature reconstruction of Hulunbuir region.

Key Words:; Hulunbuir; sandy Pinus sylvesiris var. mongolica; tree-ring width; climate change; response
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Table 1 Statistics description for tree-ting sampling sites
LIGESIINE £l S iz HH/m S A2/ em RS ()

Site Longitude Latitude Altitude Mean DBH No. of cores (Trees)
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Table 2 STD and RES statistics of tree-ring width index of Pinus sylvestris var. mongolica

FEARGE T Basic statistics FRifEAESR STD $R 2R RES
FEA /M Samples/trees 44/26

W TE] -4 4 K B 2L Mean correlation between trees 0. 520 0. 566
—Br A HI Autocorrelation order 1 0. 4077 0. 0676
SEXIHUBE Mean sensitivity 0.2636 0.3038
F-HJLESE 55 BF Mean tree-ring width 0.9853 0.9934
Fr#fE2% Standard deviation 0.2751 0. 2502
{EMELE Signal-to-noise ratio 35.808 43.076
BEAST AR B AR F M Expressing population signal 0.973 0.977
S —4FNE [ 8 5 43 X Variance in first eigenvector 54.44% 58.48%
FE ] X [7] B34 Chronology common interval mean 0. 982 0.988
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Fig. 4  Response function analyses of Pinus sylvestris var.
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Fig. 3  Correlation analysis of Pinus sylvestris var. mongolica
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Fig. 5 Correlation and response function analyses of Pinus
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