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ABSTRACT

This study was conducted to reveal the effects of local climatic conditions on the vegetative growth in a
mature stand of Korean white pine based on climatic estimates. For this, the annual increments of
stand variables such as DBH, height, basal area and volume were measured and estimated for seven
years from 1974 to 1980. The local climatic conditions in the study site were also estimated by both a
topoclimatological method and a spatial statistical technique. The local climatic conditions were then
correlated with and regressed on the growth factors to reveal the relationships between the climatic
estimates and the growth. It is found that relatively high temperatures had positive effects on the
diameter growth. The yearly diameter growth increased when each of mean, maximum, and mini-
mum temperature during the growing season was high. Height growth showed positively significant
correlation with three climatic variables. The most important variable influencing height growth was
the average of maximum temperature for 10 months from January to October. It means that the
higher the average of maximum temperature for 10 months from January to October is, the more
height growth of Korean white pine increases. Other climatic variables related to height growth were
average of minimum temperature for 3 months in the early growing season and mean relative humid-
ity for the growing season. Six climatic variables related to temperature had effects on basal area
increment and all of them were positively correlated with basal area increment. Especially, tempera-
tures from January to March were important factors affecting the basal area increment. In volume
increment, high correlation was also recognized with most of temperature variables. This tendency
was the same as the results in diameter and hight increments. This means that the volume growth
increases when temperatures during the growing season are relatively high.

Key words : local climatic conditions, vegetative growth, topoclimatology spatial interpolation
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Table 1. Climatic variables used for the estimation of vegetative growth such as DBH, height, basal area, and volume annual
increment

Climatic Description

variables
X, Average of mean temperature for the growing season
X, Average of mean temperature for 3 months in the early growing season
X3 Average of mean temperature for 10 months from January to October
X4 Average of mean temperature for 5 months of non-growing season
Xs Average of maximum temperature for the growing season
Xe Average of maximum temperature for 3 months in the early growing season
X5 Average of maximum temperature for 10 months from January to October
X Average of maximum temperature for 5 months of non-growing season
Xq Average of minimum temperature for the growing season
Xio Average of minimum temperature for 3 months in the early growing season
X1 Average of minimum temperature for 10 months from January to October
X2 Average of minimum temperature for 5 months of non-growing season
X3 Mean relative humidity for the growing season
X4 Mean relative humidity for 3 months in the early growing season
Xis Mean relative humidity 10 months from January to October
Xi6 Mean relative humidity for 5 months of non-growing season
X7 Total precipitation for the growing season
Xis Total precipitation for 3 months in the early growing season
X0 Total precipitation for 10 months from January to October
X0 Total precipitation for 5 months of non-growing season
X Total hours of sunshine for the growing season
X»n Total hours of sunshine for 3 months in the early growing season
X3 Total hours of sunshine for 10 months from January to October
Xoa Total hours of sunshine for 5 months of non-growing season
X2s Sum of differences between monthly maximum and minimum temperatures for the growing season
X6 Sum of differences between monthly maximum and minimum temperatures for 3 months of the early growing season
X Sum of differences between monthly maximum and minimum temperatures for 10 months from January to October
Xog Sum of differences between monthly maximum and minimuin temperatures for 5 months of non-growing season
X9 Coldness index

Xip Index of aridity
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Table 2. Annual increment for stand variables by stand age

109

FHHrog HAAE oM, o] 2of ofsje SHIE-L]
FarE FAIF-

Table 2014 B v} o] 1976357} 714 A%
o] AzEH=, ol FFA ol vEoR &
Ho] AR A2 A 5 BIEZ ARE-
B A3z gaEn. AR 79 197630
E3} 29 mme] S BEor, 1] e 5.5
~8.0mme] AL YR e ZAfoll=
1979%30] 47cmZ 7FF $5819L 1976d00= 16
emZ 73T v AR ofg- Azt 274
23 DT WAE VT e ©HE Azl B¢
de A= A 540 AANAT FAIR FeE
HEow, AR Aol 197799 Ado] 71
=3 1976d0] 7P AZRZE AL vRIAIg o
Uz selle AR 82 7H ¢ S 8=
2 A9 2el7} fiit.

3.2. APRCHAIR|o) ol - Y IXJ|F £H

AB7158F Fg71Hol o3 wA € d B
2, 9 Harle, d HAIE, s, oY, 4x
A, B F <, 38 g ol oigk 9erile) FHA
53 AAE ZAggozN AFubdRel H8gd &
JE BI7|$gk Fg2 0] ZEUCH, o] F7gR|9}
AT A T ISR A - g VIS B
ZXE olg3l] FNFAIH T2 shil At
7Fs ol ojdt mlES A A7 A A
71FAE B9T 5 Ak

A FirEEel osle] Edg AT gidRe &
= FAE FgRe] B4 Ay, 94 V@ ¥
T, 1, HA)2 AR 4R #olE Holx 9]
oH, AdHogE ALT AF] dAxd WHolrt
a1 B3} 7188 AiEes dAxzie] o)yl AA
yeRth. ARibriErgel o3 el A 71
£ DA A3 fdiMe g AR AA

Diameter increment

Height increment

Basal area increment Volume increment

Age  Year (mm) (cm) (m?) ()
45~46 1975 7.1 39 0.0029 0.0034
46~47 1976 29 16 0.0012 0.0014
47~48 1977 8.0 45 0.0034 0.0041
48~49 1978 6.1 34 0.0027 0.0033
49~50 1979 5.5 47 0.0025 0.0032
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Table 3. Analysis of correlation between annual increment of 4 stand variables and 30 climatic variables

Correlation coefficients

Weather variables -
DBH increment

Height increment

Basal Area increment Volume increment

Xy 0.8934+* 0.8665* 0.8232*
X 0.8408%* 0.8161*

Xs 0.9069** 0.9049%* 0.8780**
X; 0.8666* 0.9574%%* 0.9166** 0.9477%*
Xy 0.8560%* 0.8266* 0.8688*
Xio 0.8930% 0.8676* 0.8791%*

X3 0.8520*

*Significant at 10% level, **Significant at 5% level, ***Significant at 1% level.
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Table 4. Regression coefficients of climatic parameters to annual increment of stand variables

Dependent variables Regression equations R?

DBH increment =-4.4697 + 0.0907*Ps + 0.1821*P;o + 0.0081*Py, 0.98
Height increment Y =-5.7317 + 0.2853*P; + 0.0109%*Py4 0.97
Basal area increment Y =-0.0352 - 0.0003*P, + 0.0020*P, 0.99

‘Volume increment

Y =-0.5985 + 0.0462*P; - 0.0034*P;3 0.99
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