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Abstract: This study was conducted to analyze the effect of climatic variables on tree-ring growth of Larix
leptolepis distributed in Korea by dendroclimatological method. For this, annual tree-ring growth data of
Larix leptolepis collected by the 5™ National Forest Inventory were first organized to analyze yearly
growth patterns of the species. To explain the relationship between tree-ring growth of Larix leptolepis and
climatic variables, monthly temperature and precipitation data from 1950 to 2010 were compared with tree-
ring growth data for each county. When tree-ring growth data were analyzed through cluster analysis based
on similarity of climatic conditions, six clusters were identified. In addition, index chronology of Larix
leptolepis for each cluster was produced through cross-dating and standardization procedures. The adequacy
of index chronologies was tested using basic statistics such as mean sensitivity, auto correlation, signal to
noise ratio, and expressed population signal of annual tree-ring growth. Response function analysis was
finally conducted to reveal the relationship between tree-ring growth and climatic variables for each
cluster. The results of this study are expected to provide valuable information necessary for estimating
local growth characteristics of Larix leptolepis and for predicting changes in tree growth patterns caused
by climate change.
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Table 1. Climatic variables used to in this study.

Variable Description Variable Description

X1 Mean temperature of Prior Aug. X15 Precipitation of Prior Aug.
X2 Mean temperature of Prior Sep. X16 Precipitation of Prior Sep.
X3 Mean temperature of Prior Oct. X17 Precipitation of Prior Oct.
X4 Mean temperature of Prior Nov. X18 Precipitation of Prior Nov.
X5 Mean temperature of Prior Dec. X19 Precipitation of Prior Dec.
X6 Mean temperature of Current Jan. X20 Precipitation of Current Jan.
X7 Mean temperature of Current Feb. X21 Precipitation of Current Feb.
X8 Mean temperature of Current Mar. X22 Precipitation of Current Mar.
X9 Mean temperature of Current Apr. X23 Precipitation of Current Apr.
X10 Mean temperature of Current May. X24 Precipitation of Current May.
X11 Mean temperature of Current Jun. X25 Precipitation of Current Jun.
X12 Mean temperature of Current Jul. X26 Precipitation of Current Jul.
X13 Mean temperature of Current Aug. X27 Precipitation of Current Aug.
X14 Mean temperature of Current Sep. X28 Precipitation of Current Sep.
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Figure 1. Spatial distribution of counties based on cluster

analysis of Larix leptolepis.
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Table 2. Summary of climatic characteristics by cluster of Larix leptolepis.

Annual Mean Temperature ~ Maximum Monthly Mean Minimum Monthly Mean Annual Total Precipitation

Cluster (°C) Temperature (°C) Temperature (°C) (mm)

1 7.3 214 9.2 1,163.8
2 8.8 22.7 -7.1 1,153.9
3 9.1 233 -7.6 1,212.8
4 10.1 24.1 -6.1 1,176.7
5 10.6 242 -4.6 1,007.5
6 9.8 232 -5.3 1,114.4
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Table 3. Summary of basic statistics for the standardized chronologies by cluster of Larix leptolepis.
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Figure 2. Comparison of tree-ring chronology by cluster of Larix leptolepis.

Table 4. Summary of tree-ring chronology statistics by cluster of Larix leptolepis.

Tree-ring growth index

Cluster Year n

Mean S.D. Min. Max
1 1951~2009 59 0.986 0.073 0.666 1.246
2 1963~2009 47 0.979 0.089 0.576 1.140
3 1951~2009 59 0.988 0.053 0.824 1.121
4 1951~2009 59 0.989 0.149 0.575 1.391
5 1973~2009 37 0.987 0.069 0.796 1.321
6 1966~2009 44 0.975 0.096 0.596 1.224
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Figure 3. Results of response function analysis by cluster of Larix leptolepis.
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