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Spatio-Temporal Variability of Radial Growth of Pinus densata in
Responses to Climate Change in Southwestern Sichuan, China
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Key Research Base for Social Sciences, Chengdu University of Technology, Chengdu 610059, China)

Abstract: The growth of subalpine coniferous forests in mountainous areas of southwestern Sichuan of China is
subject to global climate change on different spatial and temporal scales. As an endemic tree species in the alpine
region, Pinus densata is a dominant or edificator of subalpine coniferous forests in the mountains of southwestern
Sichuan. Unfortunately, there was a lack of in-depth knowledge of spatiotemporal differentiation of radial growth of
Pinus densata in response to climate change, which is not conducive to a comprehensive understanding of the
response mechanism of subalpine forests to climate change in southwestern Sichuan.

In this study, it aimed alpine pines at three distinct habitat sites in Mulicounty, Sichuan province to explore
the responses of tree radial growths of Pinusdensata to climatic factors. Three habitats for case study were selected
separately at Yazui Nature Reserve, Kenggu village and Guanji village in Bowo Township, where it went through
gradual changes from humid to relatively arid. Tree-ring width, tree-ring width index, and basal area increment of
Pinusdensata were measured and calculated in terms of dendroecology method. Correlation and moving correlation
analysis were used to study the relationship between climatic factors and radial growth of Pinusdensata at different
locations.

It had following findings. (1) The radial growth of Pinus densata in response to climate changes exhibited
remarkable differentiation at distinct habitat sites. At the Yazui Natural Reserve, the radial growth of Pinus densata
was significantly related to the temperature and relative humidity of the previous and current growing season. At the
Guanji site, tree growth was primarily limited by average minimum temperature from July to August. At the Kenggu

site, the radial growth of Pinus densata was predominantly constrained by the average temperature and relative
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humidity between May and June of the current year. (2) Temporal stability of the relationship between radial
growth of Pinus densata and climatic factors varied among different study sites. The positive correlation between the
radial growth of Pinus densata and temperature showed an increasing trend at the Yazui Natural Reserve. At the
Guanji site, the correlation between radial growth and temperature was negative, whereas the correlation with the
Palmer Drought Severity Index became positive. In contrast, the sensitivity of the radial growth in response to
temperature decreased at the Kenggu site. (3) With sharp rise in temperature since 1990, there were intensive
variations in the effects of increasing temperature in growing season on radial growth of Pinus densata at different
study sites. Temperature rise promoted the growth of trees at the Yazui Natural Reserve, but inhibited them at the
Guanji site; however, the growth of Pinus densaia at the Kenggu site was narrowly influenced by temperature rise.
The radial growth of Pinus densata in arid habitat was possible to decline affected by climate warming and Pinus
densata in humid environment will exhibit accelerated growth, which would potentially change the forest dynamics
under climate change. This study provides a scientific basis for the prediction of the growth dynamics of Pinus

densata and the adaptive management of regional forests under the background of future climate change.
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