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Abstract: To achieve a better understanding about the elevation heterogeneity in tree growth-climate association
in southeastern China, four tree-ring width chronologies of Pinus massoniana from eastern foot of Wuyi
Mountains in Fujian were established, and the relationship between radial growth and climate factors along
elevation were investigated by bootstrapped correlation analysis and linear mixed effect model (LME). The results
showed that radial growth of trees at higher elevation had higher sensitivity to climate and higher consistency

AR H#A: 2019-01-05 B2 HM: 2019-02-18

HELWE: FHK HREAIE ST H (41861124001, 31570584, 41661144007); [ Rl e [ b & 1 2 5 00 H (GIHZ1752); FERERB | AR E; |
AR H SRR 400 H (2016 A030313152) ¥t B

This work was supported by the National Natural Science Foundation of China (Grant No. 41861124001, 31570584, 41661144007); the International
Collaborative Key Project of the Chinese Academy of Sciences (Grant No. GJHZ1752); the 100 Talents Program of the Chinese Academy of Sciences, and the
Natural Science Foundation in Guangdong (Grant No. 2016A030313152).

e Bk, BEpl, FEMNERAFER AR AES A0 E-mail: jingye_li@scbg.ac.cn

* J@ {5154 Corresponding author. E-mail: huangjg@scbg.ac.cn



634 P AT ) 22 4R 07 %

between sites, mainly reflected as the positive correlations with the winter-spring temperature/sunshine conditions
and precipitation in July. Moreover, the linear mixed effect model using three monthly climate factors, such as
monthly mean daily maximum temperature in last December, monthly total sunshine hours in current January, and
monthly total precipitation in current July, can explain 50% of total variance of radial growth at higher elevation,
and the both fronts play a leading role in the model with cumulative relative contribution rate of 80%. So, it was
suggested that the pre-growing season temperature/sunshine condition are the main factor regulating tree radial
growth at high elevation, and that these trees might have higher sensitivity to future climate changes and forest
management policies should take this into account. Moreover, the results showed that the trees at high elevation in

subtropical forest had the potential to be used for tree ring-climate reconstruction.
Key words: Pinus massoniana; Radial growth; Subtropical forest; Elevation; Climate, LME model; China
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Fig. 1 Distribution of sampling region and sites. A: Sample sites; ®: Meteorological stations.
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Fig. 2 Mean monthly values of climate factors from 1987 to 2014 of
sampling regions. Tmax: Daily maximum temperature (0.1°C); T: Mean
daily temperature (0.1°C); Tmin: Daily minimum temperature (0.1°C);

SunH: Total hours of sunshine; Column: Total precipitation (mm).
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Table 1 Plot information and STD chronology statistics

R Z1E (N) ZJE (E) MR (m)  MRELRER A ~3EIX 8] Common period (1987 -2014)

Plot Latitude Longitude Elevation Number Year AC1 MS Rbar EPS VPC1
WY1-H 26.53° 117.34° 1254 12/20 1979-2015 0.69 028 051 087 0.62
WY2-H 25.30° 116.87° 1285 18/32 1980-2015 0.75 018 044 089 0.55
WY1-L 26.51° 117.30° 765 10/15 1953-2015 0.65 016 025 085 0.31
WY2-L 25.37° 116.94° 789 18/30 1978-2015 0.62 015 028 084 0.39

ACL: —Br A%, MS: PRI ; Rbar: 541 AT IAH ¢ &2 8L, VPCL: SRR 51 i 1 k&,

AC1.: 1st order autocorrelation; MS: Mean sensitivity; Rbar: All series correlation; EPS: Expressed population signal; VPC1: Variance in PC1 of all series.
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Fig. 3 Ring-width index (RWI) in sampling sites at high and low elevations
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Fig. 4 Bootstrapped correlation coefficients between Pinus massoniana ring-width chronologies and monthly climate factors from October of last year to

December of current year. ®: P<0.05. P10~P12: October to December of last year, respectively. The same is following Table and Figures.
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Table 2 Fitting results of single climate factor using LME model
fRi#ER Low altitude R High altitude
A5 B Variable A4 Month #1% Slope R? P A fE Variable A Month F1% Slope R? P
Tmax P10 0.03 0.06 0.06 SunH 1 0.09 0.30 <0.01
T 1 0.03 0.04 0.12 PCP 7 0.07 0.20 <0.01
Tmin 9 0.03 0.04 0.13 Tmax 1 0.07 0.18 <0.01
PCP 11 -0.03 0.04 0.14 Tmax 2 0.06 0.15 <0.01
T 9 0.02 0.03 0.17 SunH 2 0.06 0.15 <0.01
Tmax 1 0.02 0.03 0.17 PCP 2 -0.06 0.12 0.01
Tmax 3 0.02 0.03 0.24 Tmax P12 0.06 0.11 0.01
PCP 7 0.02 0.02 0.24 scPDSI 5 -0.05 0.11 0.01
Tmax 11 -0.02 0.02 0.25 T 2 0.05 0.11 0.01
Tmax 9 0.02 0.02 0.25 scPDSI 2 -0.05 0.10 0.02
PCP 9 0.02 0.02 0.28 scPDSI 4 -0.05 0.09 0.02
PCP 1 0.02 0.02 0.28 scPDSI 3 -0.05 0.09 0.02
Tmin 1 0.02 0.02 0.30 scPDSI 6 -0.05 0.09 0.03
T 3 0.02 0.02 0.31 Tmin 5 -0.04 0.07 0.05
SunH P10 0.02 0.02 0.32 scPDSI 1 -0.04 0.07 0.05
T 11 -0.02 0.02 0.33 PCP 1 -0.04 0.07 0.05
T P10 0.02 0.02 0.34 pcpP 6 -0.04 0.06 0.06
scPDSI 9 0.02 0.02 0.34 Tmax 7 -0.04 0.06 0.07
scPDSI 1 0.02 0.02 0.35 PCP P11 -0.04 0.06 0.07
SunH 10 0.02 0.01 0.37 T 7 -0.04 0.05 0.09
iR (HIGH) R*=0.50 IEHFHR(LOW) R*=0.13
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Fig. 5 Observed and predicted values of LME model

FEhiEH (HIGH) R*=0.50

G (LOW) R=0.13

XTIk Relative contribution rate (%)
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Fig. 6 Relative contribution rate of variables in LME model
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