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ABSTRACT

This study was conducted to estimate microclimate of natural deciduous forest in national forest of
Pyungchang, Kangwon province and to investigate the effects of the microclimatic conditions on the
periodic annual increment of diameter by site types. In this study, site was first classified by nine types
considering both elevation (higher than 1,000 m, 700~1,000 m, and lower than 700 m) and topograph-
ical conditions (ridge, slope and valley). For each of site types, diameter growth was measured by
using increment borer and periodic annual increment of diameter was then analyzed. A topoclimato-
logical technique, for estimating microclimatic conditions, which make use of empirical relationships
between the topographical factor and the climatic normals in the study area was applied to produce
monthly mean, maximum and minimum temperatures, relative humidity, precipitation and hours of
sunshine. From these monthly estimtes, 17 weather variables such as warmth index, coldness index,
index of aridity etc. which affect the diameter growth were computed for each of site types. The peri-
odic annual increment of diameter was then correlated with and regressed on the 17 weather vari-
ables to examine effects of microclimatic conditions on the diameter growth by site types. From the
correlation analysis, it was found that the diameter growth by site types was positively correlated with
all of 17 weather variables except the warmth index. Especially, the conditions such as high relative
humidity and large amount of sunshine hours provide favorable environment for the growth of diam-
eter. On the other hand, it was also found that diameter growth was negatively influenced by warmth
index. According to the regression analysis, the periodic annual increment of diameter could be well
predicted by index of aridity and mean relative humidity for the growing season.

Key words : natural deciduous forest, periodic annual increment, microclimate, topoclimatological tech-
nique
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Table 1. Climatic variables estimated by 6 climatic normals

Climatic variables

Descriptions

Sum of differences between monthly maximum and minimum temperatures for the growing season

X1 (°C) ‘Warmth index

X,(°C) Coldness index

X3(mm/°C) Index of aridity

Xu(%) Monthly mean of relative humidity

Xs5(%) Mean relative humidity for the growing season

Xo(%) Mean relative humidity for 3 months in the early growing season
X7(mm) Annual total precipitation

Xg(mm) Monthly mean of precipitation

Xo(mm) Total precipitation for the growing season

X o(mm) Total precipitation for 3 months in the early growing season
X;1(mm) Total precipitation for 5 months of non-growing season
Xiz(hours) Monthly mean of sunshine duration

Xi3(hours) Annual sunshine duration

X4(hours) Total sunshine duration for the growing season

Xis(hours) Total sunshine duration for 3 months in the early growing season
X16(°C)

X17(°C)

Sum of differences between monthly maximum and minimum temperatures for the non-growing season
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Table 2. Monthly estimates of 6 climatic variables in the study area

Mean Temperature (°C)

Maximum Temperature (°C)

Minimum Temperature (°C)

MONTH - -
Mean  Min. Max. STD. Mean Min. Max. STD. Mean Min. Max. STD.
1 -53 9.3 2.0 13 0.5 2.5 1.9 1.2 -10.7 -17.9 -0.5 2.4
2 -4.5 -6.0 -2.8 0.5 39 -38 5.8 2.3 -104 -14.5 -6.1 1.8
3 4.8 1.3 7.0 1.1 9.9 7.8 11.3 1.0 -0.7 -39 1.9 1.7
4 11.1 99 12.2 0.3 16.7 13.4 18.9 15 49 -0.2 9.3 2.3
5 16.2 13.6 16.9 0.8 21.9 18.9 23.9 14 4.6 1.0 94 1.2
6 20.6 18.5 23.8 1.1 26.7 24.0 303 1.1 16.0 12.0 17.9 1.4
7 21.8 209 24.2 0.6 289 267 32.0 0.9 19.9 14.0 23.2 1.4
8 24.7 234 252 0.5 30.7 29.2 345 09 16.0 12.0 20.7 1.3
9 19.9 16.3 22.0 1.3 254 248 26.8 04 15.1 11.4 17.6 1.7
10 134 10.1 154 15 19.6 17.3 22.0 0.8 7.9 29 11.2 2.3
11 4.8 0.2 8.2 14 11.3 104 12.5 04 1.1 -3.5 49 2.3
12 -0.7 2.1 0.0 0.6 -0.7 -29 1.6 0.7 -0.5 -14 -3.7 14
MONTH Relative Humidity (%) Precipitation (mm) Sunshine Hours (hour)
Mean  Min. Max. STD. Mean Min. Max. STD. Mean Max. Min. STD.
1 67.1 57.5 78.5 44 18.0 7.9 247 3.2 177.1 147.6 2047 156
2 63.6 58.1 69.1 2.7 39.1 24.1 56.3 52 1854 1508 217.5 109
3 62.0 53.4 68.6 1.9 413 26.3 52.8 4.5 217.5 925 3476 433
4 47.6 44.1 52.7 1.5 66.7  46.7 90.0 8.4 2816 1784 4483 36.2
5 62.8 56.0 70.3 2.3 90.7 353 1299 182 202.0 1407 261.1 196
6 78.2 71.3 95.6 8.8 229.2 1949 2494 7.5 271.7 78.0 4299 90.8
7 84.1 78.0 98.3 43 3856 258.1 566.6 37.1 2332 1534 3213 313
8 82.8 79.8 95.1 4.0 2912 2442 3675 276 190.5 1153 2483 332
9 75.2 69.9 83.9 3.6 1454 622 2477 284 2415 2144 2626 8.0
10 71.6 63.1 79.1 39 36.8 6.8 599 7.1 337.1 1940 489.5 483
11 71.1 58.0 82.2 4.9 492 280 645 54 171.5 1389 2018 115
12 70.7 59.4 82.0 53 520 212 883 115 1415 1225 1563 88
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Fig. 1. Monthly distribution of six climatic estimates in the study area.
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Table 3. Estimates of 17 weather variables for nine site types in the study area

Study Sites
reather Higher than 1,000 m 7001,000 m lower than 700 m

Ridge Slope Valley Ridge Slope Valley Ridge Slope Valley
X, 96.5 91.5 94.5 88.2 90.7 91.2 87.5 85.5 86.8
X, 26.1 299 26.0 277 30.8 28.1 354 315 33.0
X3 138.9 147.5 143.3 158.8 156.3 155.5 161.9 165.2 158.6
Xs 68.0 703 69.2 71.0 70.7 68.9 79.6 113.1 1094
Xs 71.5 704 70.2 70.5 713 69.6 83.1 1103 121.3
X6 27.2 258 26.0 25.6 26.0 254 26.1 392 62.2
X, 1400.5 1389.2 1410.0 1461.5 1460.1 1510.0 1419.3 1473.6 1417.2
Xs 116.7 115.8 117.5 121.8 121.7 125.8 118.3 122.8 118.1
Xy 1260.2 1191.7 1211.8 1229.9 1282.8 1316.3 1195.8 12443 1202.5
X0 379.2 398.1 393.3 397.9 386.1 401.8 401.0 3975 402.0
Xu 140.3 197.6 198.2 231.6 177.3 193.7 2235 229.2 214.7
X2 187.6 204.7 210.8 233.2 209.3 2143 238.1 2423 234.7
Xi3 22513 2456.2 2529.5 2798.1 2511.5 2572.0 2857.2 2907.2 2816.3
X4 13994 1627.0 1730.6 1845.1 1653.9 1809.2 1913.4 1937.1 1880.8
Xis 533.7 672.6 754.2 662.9 651.9 796.0 757.3 737.9 768.9
X6 69.4 103.6 98.3 100.6 90.5 87.9 118.9 1129 113.5
X7 355 61.0 54.0 60.3 56.5 57.0 70.1 65.6 69.3
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Table 4. Summary of stand statistics and periodic annual increment of diameter at breast height by site types

Site Type Variable N/ha BA/a(m? V/ha(m®) barDBH(cm) barHT(m)  PAL
. Ridge 821 245 1164 174 108 0.24
Hlfggg‘ga“ Slope 792 209 106.2 163 107 025
Valley 759 16.0 75.7 14.8 10.1 0.24

Ridge 740 203 1372 173 150 0.28

700~1,000 m Slope 999 16.4 99.2 13.0 127 0.30
Valley 1014 145 955 12.4 13.7 0.27

Ridge 1018 125 67.2 114 115 031

L"%‘g I‘;‘a" Slope 761 10.0 563 12,0 1.5 0.36
Valley 762 1.7 75.1 126 133 0.37
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Table 5. Analysis of correlation between periodic annual
increment of diameter at breast height and 17 weather vari-
ables

. Periodic Annual Increment
Weather Variables

DBH
X, -0.57554%*
X, 0.40931*
X, 0.60685+*
X4 0.75067+*
X 0.64965%+
X 0.63814%+
X, 028517
Xg 0.28532
Xy 0.02007
X0 0.25225
X, 0.44658*
X1 0.56125%*
X3 0.56125%*
X1a 0.43538*
X5 0.16964
X6 0.40775*
X7 0.39597*

* Significant at 5% level.
** Significant at 1% level.

Table 6. Regression coefficients of climatic parameters to
periodic annual increment of diameter at breast height

Dependant
Variable

DBH Increment Y=-0.1515+0.0018X5+0.0020X, 0.62
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