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Relationship Between Climate and Tree-ring Chronology of Betula ermanii on
Tree-line in North Slope of the Changbai Mountains”

WANG Xiaoming, ZHAO Xiuhai**, GAO Lushuang & JTANG Qingbiao

(Faculty of Forestry, Beijing Forestry University, Beijing 100083, China)

mm; The tree-ring width chronologies were developed in north slope of the Changbai Mountains to analyze the Betula
ermanii radial growth-climate relationships through dendrochronological methods including correlation and response
analysis. The results showed that the radial growth of Betula ermanii exhibited a significantly nagative correlation with
monthly temperature of both previous July and current March (P < 0.05), a significantly positive correlation with monthly
temperature of previous September and current July, and a significantly positive correlation with monthly total precipitation
of previous June. Besides, the analysis of response toseasonally climatic factors showed that the tree-ring growth of B.
ermanii had a significantly negative correlation with mean temperature of current spring (January to March), a significantly
negative correlation with mean temperature of the period before current growth season (April and May), and a significantly
positive correlation with mean maximum temperature of the period before current growth season. But it showed no significant
correlation with seasonally precipitation. Furthermore, the regression model between tree-ring width index and climatic factors
was established via multiple stepwise regression analysis and run under the scenario of climate warming. The results showed
that the radial growth of B, ermanii on tree-line zone would decline by 14.8%. Fig 3, Tab 3, Ref 51
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chronologies of B. ermanii in the tree-line region in north slope
of the Changbai Mountains
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Table 1 Statistical character and common interval analysis of B. ermanii chronologies in the tree-line region

4T Chronology type

Fr#E4EZR Standard chronology

Z{H4F3 Residual chronology

FER ARG Number of trees/radii
“FHIPFK S Mean length of series (years)
THFEFE Y E Mean ring width (mm)

FrifE % Standard deviation

“FHIBUKE Mean sensitivity

—FrEtH5% R %L Autocorrelation order 1
AHLIX[E Common interval

WEIAH 2% Correlation between trees
{&MELl Signal-to-noise ratio

P ST E @R Variance in first principal component (P/%)
FEA AN Expressing population signal

18/31
131.3
0.55
0.289 0.2739
0.2779 0.2996
0.2864 0.009
1907~2006
0.496 0.53
18.727 21.41
52.39 55.43
0.949 0.955
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Table 2 Correlation coefficient between B. ermanii residual chronologies in the tree-line region and monthly meteorological data

JERSYE oINS

Total monthly

precipitation

LB
Response
value
6 -0.2439° -0.0975 -0.2944 -0.2109 -0.1895 -0.1309 0.3570° 0.3283°
7 -0.3279° -0.2815° -0.2859" -0.2468" -0.3451° -0.2948" 0.1258 0.1064
8 -0.1891 -0.0694 -0.0872 -0.0723 -0.2441 -0.1372 0.0988 -0.0637
9 0.3221" 0.2325 0.3352° 0.3540° 0.3015" 0.1733 0.0359 0.0893
10 0.0254 -0.0418 0.1219 0.0835 -0.0029 -0.0790 -0.0339 0.0228
11 0.0445 0.0455 0.0561 0.1225 0.0824 0.0993 0.1639 0.1150
12 -0.1446 -0.1053 -0.2158" -0.1195 -0.1369 -0.0444 0.1033 0.0968
1 -0.1976 -0.0923 -0.1061 -0.0149 -0.2104 -0.0913 0.1037 0.0586
2 -0.3026" -0.0953 -0.2320" -0.1101 -0.2655 -0.0378 -0.0124 -0.0164
3 -0.3997° -0.2387° -0.4160" -0.3335" -0.3756" -0.2049 0.0072 -0.0690
4 -0.2112 -0.0734 -0.1163 -0.0512 -0.2272 -0.0599 -0.1877 -0.1228
5 -0.2537 -0.1662 -0.0243 0.0191 -0.3080" -0.1427 0.2115 0.1904
6 0.1147 0.1091 0.1070 0.1197 0.1129 0.0758 -0.2310 -0.1907
7 0.3250" 0.2888" 0.2201 0.1910 0.3602° 0.2973" 0.2452 -0.2068
8 0.0625 0.0150 0.0813 0.0113 0.0178 -0.0026 -0.0142 -0.1167
9 -0.1812 -0.1405 -0.1358 -0.1225 -0.2078 -0.2235 0.1334 0.0621
*P<0.05
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Table 3 Correlation coefficient between B. ermanii residual chronologies in the tree-line region and seasonally meteorological data

s

Season

-0.131

4EAKZE Previous growth season -0.021 0.004

Figk i
Seasonally
precipitation

KRB MARLREL
rrelation  Response
value value

0.205 0.052
0.176 0.104
-0.018 -0.02
-0.134 -0.11
0.177 0.03

-0.021
0.089
0.009
0.139
-0.054

-0.147
0.151
0.092

0.344%*
-0.157

-0.031
0.088
-0.018
0.197*
-0.036

4FEAZE Previous winter -0.063 -0.017 0.182
M4EFZE Current spring -0.421° -0.118" 0.094
MAEAKZERT Before growth season -0.275 -0.166" 0.14
MAEAEKZE Current growth season 0.088 0.06 -0.081
*P<0.05
5 189 —a— 92414 Observed value
£ 1.6 —a—4336{A Checked value
£14
F12
é" 1
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m 04
£ 0.2
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Fig. 3 Time series analysis of B. ermanii tree-ring width
index in the tree-line region in north slope of the
Changbai Mountains
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