s 71 derE| A, Al103 Al4%(2008)
Korean Journal of Agricultural and Forest Meteorology, Vol. 10, No. 4, (2008), pp. 177~186

AEiAlC] o 71 Tad AR A2 2-8-3h
(Fritts, 1976; LaMarche er al., 1984). = 9=  45o] Funt o} b ASA] T3] AA|2

g we ARVITENEY A7E TN 43
th. 531, olefat Aol V)5S WEo] Yo
A A0 B 9B X3 glow,

7|&QIX7t Pinus densifloral Y& &0 O|X|l= W&k

O|AfER™ - BFEMT - FMatO|! - BEIYT - =BA2
St TER AR ATA, ST gt AR 8l
(2008 114€ 119 95 20089 129 199 S=4; 2008 129 29 4=8})

The Effects of Climatic Factors on the Tree Ring
Growth of Pinus densiflora

Sang-Tae Lee'*, Mun-Seop Park', Hyang-Mi Jun',
Jin-Young Park' and Hyun-Seo Cho?
!Southern Forest Research Center, Korea Forest Research Institute, Jinju 660-300, Korea
’Department of Forest Resources, Jinju National. University, Jinju 660-758, Korea
(Received November 11, 2008; Revised December 19, 2008; Accepted December 29, 2008)

ABSTRACT

This study was carried out to analyze the relationship between major climatic factors (temperature
and precipitation) and tree ring growth of Pinus densiflora in 28 cities and counties in Korea. To
examine tree ring growth of Pinus densiflora and the response of the climatic factors to climate
change, the regional climatic data (for how many years??) from weather stations were categorized by
five groups using cluster analysis for major climatic factors. In terms of relationship between monthly
average temperature and tree ring growth of Pinus densiflora, negative correlations were observed for
the temperatures in March of the present year in Baekdudaegan region and those in February and
March in Gyeongbuk and East coast region. In addition, the temperature in October of the previous
year was also negatively correlated with tree ring growth. Precipitation was positively correlated with
the April and June temperatures of the present year in Baekdudaegan region and Gyeongbuk,
respectively. Precipitation effect on the tree ring growth with current year June in Honam and
Gyeongnam inland region and June, September in East coast region.

Key words : Tree ring, Climate change, Pinus densiflora
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Table 1. General descriptions of surveyed region for Pinus densiflora stands

. No. of No. of Tree Height D.B.H. Slope
Region 1D plot (cores) (mg)h (cm) (°§) Age
Geochang-gun X 4 45(90) 9~17 32~55  10~35 37~90
Kumi-si X, 4 38(76) 9~16 30~50 10~25 38~92
Keumsan-gun X3 5 39(78) 9~14 27~59 10~30 57~91
Namwon-si Xy 4 31(62) 9~14 31~55 20~35 46~83
Daegu-si Xs 4 36(72) 8~15 30~52 10~25 38~59
Kimhae-si X 3 32(64) 10~16 33~53 10~30 36~93
Mungyeong-si X5 4 40(80) 8~15 27~47 10~30 54~95
Milyang-si Xy 5 50(100) 11~17 30~63  15~30 56~85
Boeun-gun X 5 50(100) 9~17 31~57 15~30 45~86
Bonghwa-gun Xio 5 51(102) 9~15 29~72 10~35 42~91
Sanchung-gun Xn 4 43(86) 9~20 28~70 10~30 35~63
Andong-si X 5 53(106) 10~15 21~72 10~35 45~105
Yeongduk-gun X3 5 44(88) 10~14 21~58 5~30 34~90
Yeongju-si Xis 5 43(86) 8~15 30~43 15~35 37~86
Yeongchun-si Xis 4 31(62) 7~13 30~60 5~25 45~105
Yeongdong-gun X6 4 34(68) 9~15 27~58 20~35 50~77
Yeongwol-gun X7 4 38(76) 9~13 33~59  15~30 49~75
Ulsan-si Xis 5 41(82) 9~15 33~55 5~35 34~84
Uljin-gun X9 4 41(82) 9~15 30~55 5~30 47~97
Wonju-si X2 4 35(70) 8~15 26~48 20~35 40~56
Euiseong-gun X 5 43(86) 8~14 25~51 5-25 41~96
Imsil-gun Xn 4 40(80) 11~15 30~56 15~20 45~89
Jangsu-gun Xa3 5 39(78) 9~13 28~54 5~15 36~93
Jechun-si X4 4 42(84) 10~16 29~46 10~30 41~84
Jinju-si Xos 4 41(82) 9~17 25~51 10~30 40~75
Taebaek-si Xas 5 43(86) 11~16 30~54 15~30 42~57
Pohang-si Xy7 4 35(70) 9~13 29~55 5~25 50~102
Habchun-gun Xog 5 48(96) 11~19 32~71 15~35 40~96
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Table 2. Summary statistics of the index chronology for each region

Region ID M.S Skewness Kurtosis ]\gfs;g;?ﬁfgr au tocolri[ela tion
Geochang-gun X 0.17 2.072 10.015 0.99 0.068
Kumi-si X, 0.22 0.919 2.524 0.98 0.002
Keumsan-gun X3 0.26 1.816 2.738 1.01 0.039
Namwon-si Xy 0.16 4.076 2.834 1.00 0.120
Daegu-si Xs 0.18 0.792 0.577 0.99 -0.025
Kimhae-si Xe 0.20 4.779 2.363 1.41 0.022
Mungyeong-si X7 0.17 0.964 0.902 1.00 0.040
Milyang-si Xs 0.19 2.508 12.409 1.03 -0.003
Boeun-gun Xo 0.20 -0.126 0.124 1.08 0.083
Bonghwa-gun Xio 0.17 2.799 11.346 1.04 -0.035
Sanchung-gun Xy 0.23 0.045 0.833 1.07 0.669
Andong-si Xin 0.20 0.535 0.519 1.19 0.042
Yeongduk-gun X3 0.20 1.634 4.548 0.98 -0.065
Yeongju-si Xia 0.21 0.587 0.270 1.04 -0.026
Yeongchun-si Xis 0.19 0.364 -0.254 0.99 0.009
Yeongdong-gun X6 0.21 2.020 5.288 1.03 -0.221
Yeongwol-gun Xi7 0.18 1312 1.608 1.02 -0.078
Ulsan-si Xis 0.24 0.615 0.392 1.26 -0.039
Uljin-gun X9 0.18 -0.323 0.357 1.01 -0.037
Wonju-si X0 0.23 0.158 -0.781 1.05 0.091
Euiseong-gun Xa 0.20 2177 5.401 0.99 -0.174
Imsil-gun X2 0.17 1.006 1.263 0.98 -0.074
Jangsu-gun Xa3 0.19 0.107 -0.300 1.03 -0.007
Jechun-si X4 0.19 0.643 0.157 0.99 -0.136
Jinju-si Xos 0.21 1.866 7.821 1.21 -0.062
Taebaek-si X6 0.20 -0.005 0.600 1.00 -0.137
Pohang-si Xa7 0.19 0.314 1.788 1.04 -0.292
Habchun-gun Xas 0.21 0.717 0.664 1.05 -0.034

Mean 0.19 1.227 2.710 1.05 -0.009
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Fig. 1. Representative index chronology of each cluster in Pinus densiflora stands.
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Fig. 2. Dendrogram of each region by cluster analysis.
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Table 3. Summary table for showing the statistically significant relation between radial growth of Pinus densiflora and

average monthly temperature in total clusters

Average monthly temperature

Cluster Rel%lon Previous year Current year
A S O N D J F M A M J J A
X + + + +
Xo + + + ++ +
Xio - +
X4 +=+ o+ +
1 Xis + ++
X7 ++ +
X2 - + + +
Xo4 + +
Xag +
X, + + +
Xs - - ++ +
Xz + + + + ++ +
2
X2 ++ + +
X5 + + +
Xy + +
X3 - + +
Xy - + + ++
3 X2 - + + +
Xa3 + + +
Xs ++ +
Xu + + +
4 Xos + +
Xog + - + +
X + +
X3 + + + +
5 Xis + ++ + +
X9 + ++ +
X7 + + + + +

Note) +, — : p<0.05, ++, -- : p<0.01
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Table 4. Summary table for showing the statistically significant relation between radial growth of Pinus densiflora and

monthly precipitation in total clusters

Monthly precipitation

Region

Cluster D

Previous year

Current year

A S o N

J F M A M J J A

X5 ++

Xo6 ++

- + +

oo+ o+

++ o+

Note) +, —: p<0.05, ++, -- : p<0.01
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