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Response of radial growth of three common tree species to climate change in a
spruce-fir mixed stand in Changbai Mountain of northeastern China
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Abstract: [Objective] Climate factors affect tree growth and development, and the relationship between
tree radial growth and climate factors was analyzed to explore the response of spruce-fir coniferous and
broadleaved mixed forest ecosystem to climate change in Changbai Mountain of northeastern China, so as to
provide scientific basis for natural forest management in this areca. [Method] In this study, we used
dendrochronological techniques to sample tree-ring cores of Abies nephrolepis, Picea jezoensis and Pinus

koraiensis, which were the common tree species in the spruce-fir mixed stand in Wangqing County, Jilin
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Province of northeastern China in 2019. We developed tree-ring width chronologies of three conifers and
conducted growth-climate relationship analyses to reveal the influence of climate factors on tree radial
growth. [Result] The mean sensitivity and signal-to-noise ratio of the three tree species were 0.16—0.27 and
6.14—19.98. Among them, 4. nephrolepis contained more climate information, and its average sensitivity,
standard deviation, signal-to-noise ratio, and overall sample representativeness were all higher than those of
P. jezoensis and P. koraiensis. The average temperature in September of the previous year and the minimum
temperature in July of the previous year and the current year were significantly positively correlated with the
radial growth of three tree species (P < 0.05), indicating that climate had a similar effect on the ring width
growth in the same area. The responses had a certain similarity. However, the response of radial growth of
the three conifers to climate change was different too. The radial growth of A. nephrolepis was affected by
the combined effect of temperature and precipitation, while the radial growth of P. jezoensis and P.
koraiensis was mainly restricted by temperature. After abrupt temperature rising (1985), the radial growth of
the three tree species had an enhanced correlation with temperature but a weakened correlation with
precipitation, and the radial growth of trees increased significantly. [Conclusion] The response of radial
growth of different tree species to climate change has both similarities and differences, The increase in

temperature may still be within the critical threshold of radial growth of A. nephrolepis, P. jezoensis and P.

545 4%

koraiensis, so climate warming promotes their radial growth.

Key words: Changbai Mountain; tree ring; climate change; growth-climate relationship; radial growth
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Tab. 1

Statistical characteristics and common interval analysis of the standard chronology

GiHHFAE Statistic characteristics

ELV5 12 Abies nephrolepis

1% 242 Picea jezoensis  #1¥i Pinus koraiensis

i [A] 5 B Time span
F-34){H Mean value
Y HUBE Mean sensitivity (Sy)
FrifE 2% Standard deviation (SD)
- F #H 5% & 24 First-order autocorrelation coefficient (AC)
A JLIX 3] Common interval
{ZW: b Signal-to-noise ratio (Rgy)
FEAR A 5% 2 8L Correlation coefficient between samples (Ry,,)
FEA B ARICZEME Sample population representativeness (Sgp)

1900—2018 1926—2018 1898—2018
0.93 0.96 0.95
0.27 0.16 0.22
0.40 0.38 0.30
0.81 0.86 0.81

1969—2011 1969—2011 1959—2013
19.98 6.14 11.21
0.40 0.31 0.32
0.95 0.86 0.92
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Fig. 6 Correlation analysis between the standard chronology of three common tree species and climate factors

before and after the abrupt warming change
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Fig. 7 Moving correlation analysis of three common tree species and climate factors
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