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Response of the relationship between radial growth and climatic factors to climate
change along an altitudinal gradient on the northern slope of Changbai

Mountain, Northeast China
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Abstract: The radial growth of trees is affected by complex environment. To predict the radial growth dynamics of Pinus
koraiensis in the context of climate change, tree ring cores of P. koraiensis were collected from sampling sites at different
elevations (745 m a.s.l., 1134 m a.s.l., and 1280 m a.s.l.) on the northern slope of Changbai Mountain. Using a
dendrochronological method, we investigated the variability in the responses of radial growth to climatic factors and the
temporal stability of the responses at different elevations. The results from the Mann-Kendall test showed that an abrupt
change in annual mean temperature occurred in 1987. Tree growth at the low elevation was mainly influenced by the

precipitation that occurred in June and July, whereas tree growth at the middle and high elevations was mainly affected by
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the mean minimum temperature of July. After the abrupt change in temperature, the growth-climate relationship was
relatively stable at the low elevation; however, the response of radial growth to precipitation during November of the
previous year at the middle elevation and to precipitation that occurred in May at the high elevation changed significantly.
Therefore, in the context of an abrupt change in temperature, the chronology of P. koraiensis at low elevations is more
suitable for the study of regional climate reconstruction. However, when the temperature continued to rise, the radial growth
of P. koraiensis showed a downward trend at the low elevation, whereas at the middle and high elevations, tree growth first

increased and then decreased.

Key Words: Pinus koraiensis, different elevations, radial growth, abrupt change in temperature, response
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Table 1 Statistic characters for standardized chronologies of P. koraiensis at different elevations

FE A5 Sample site HS1 HS2 HS3
FRifE2E Standard deviation 0.121 0.124 0.122
S EEUEE Mean sensitivity 0.191 0.144 0.116
—Br AR B First order autocorrelation 0.280 0.492 0.253
W TE] AR E R BL Correlation between trees 0.334 0.373 0.307
{5 . Signal-to-noise ratio 21.528 18.871 17.302
FEA BRI FEE Expressed population signal 0.956 0.950 0.945
S —E M Jr 24 (%) Variance in first eigenvector /% 36.1 40.6 33.8

HS1 IR LLHA S 2 Standardized chronology of P. koraiensis at low elevation; HS2 H V44 £ZL ¥A4F: & Standardized chronology of P. koraiensis at
middle elevation; HS3 @ik ZLHA4F3 Standardized chronology of P. koraiensis at high elevation.
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