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ABSTRACT

The study was conducted to determine the effects of forest restoration methods and stand structure on
solar radiation, air temperature, relative humidity, soil temperature, and soil water content, based on
volume, in forest stand after forest fire. The changes of the micro-climate elements in naturally and
artificially restored forest after forest fire were measured in Goseong and Samcheok, Gangwon
province. Pinus spp. were commonly appeared in ridges, barren lands or planted areas of the study
sites while the other areas were dominated by Quercus spp. In the early stage, trees in the naturally
regenerated site grow better than the trees in artificially rehabilitated site. However, the growth ratio
rapidly decreased by time passed in natural regeneration area. The environmental conditions (solar
radiation, air temperature, relative humidity, soil temperature and soil water content) were
significantly different by the regions and the methods (p<.05). However, the coefficients of variations
of the environmental conditions were not significantly different at 95% confidence level. As the
coverage and tree height in crown layer increased, the relative humidity and soil water content were
increased while the temperature and solar radiation were decreased. Especially, the relative humidity,
solar radiation, and soil water content were clearly affected by the tree height and coverage ratio (R
means from 0.628 to 0.924). Even though the data should have collected at least more than S years in
meteorological analysis, the two year results show some clear relationship between forest structure

and microclimate elements.
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Fig. 1. The geographic location of the study site.
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Table 1. Monthly solar-radiation of study site from Jun. 2011 to Jun. 2013

(unit: W m~2 min™")

Jan Feb Mar Apr May

Jul Aug Sep Oct Nov Dec

G-1 47.5 77.8 1121 1074 56.5 43.0 349 239 45.4 49.2 49.0 41.1
G-2 113.5 1599 1528 197.6 1893 1147 1643 1462 151.1 849 119.0 1579
G-3 926 139.0 1487 2004 207.8 1748 186.8 1188 1459 1424 70.6 90.6
S-1 283 724 1199 1843 171.0 149.1 1593 1284 1014 66.2 34.8 21.8

S-2 252 22.8 31.1 29.3 259

26.3 312 30.6 29.7 23.5 27.6 29.6

G, Goseong; S, Samcheok.

Shin and Lee, 2007).
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Fig. 2. The complemented time series data of (A) air
temperature and (B) humidity during 2 years. Blank data
were interpolated by stretcher and curve link.
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Fig. 4. Coverage ratio and tree density of forest stands in the study sites.
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Table 2. The correlation between microclimate conditions and forest structure

Coverage Tree density Tree height Mean DBH
Coverage -
Tree density A491* -
Mean tree height 0.406 -0.159 -
Mean DBH 0.421 0216 833+ -
Number of species -0.201 0.102 -757%* =711
Mean 0.064 0.207 0.698 0391
o Max 0.746 0.443 0.170 -0.256
AT in light Min -0.017 0.175 934* 0.718
cv 0.173 -0.091 -862% -0.673
Mean 0.693 0.478 -0.308 -0.663
. Max 844* 0.634 -0.249 -0.781
AH light Min 0.337 -0.250 -0.594 -0.174
cv -0.061 -0.021 0.209 0.122
Mean 0.612 944+ 0396 -0.617
— Max 0.427 882% 0336 -0.612
in ligh Min -0.323 -0.181 0.772 901*
cv 0324 0.770 0.134 -0.694
Mean -0.100 0278 -0.080 0321
o Max 0412 -0.699 0.108 871%
SWCin light Min -0.197 -0.583 0535 0.186
cv 0.039 0.059 0332 -0.479
Mean 0.745 0.488 0.193 20.289
SRin liaht Max 886% 0.724 0.202 -.881%
g Min 0.237 -0.259 -923+% -0.546
cv 0.450 0.445 -0.439 -.815%
Mean -0.208 -0.286 20772 -0.525
, Max 0277 0.413 -0.481 -.878%
AT in shade Min 0447 -0.560 -834* 20219
cv 0.648 0.760 826" 0.062
Mean 0.136 0.051 20,017 0.051
Max -0.209 -0.714 20.175 0.610
0,
AH shade, % Min -0.094 -0.460 0249 0.355
cv -0.190 -0.084 0.164 0.124
Mean 20.120 -0.438 -.083 %% -0.464
. Max 0.038 0.193 -0.028 -0.342
STin shade Min -0.595 -0.703 -0.694 0.067
cv 0.579 0.655 0.713 0.008
Mean -.823+ -.915* -0.403 0472
. Max -0.452 -0.714 -883* -0.098
SWC in shade Min -0.356 -0.609 -915% -0.231
cv 0.631 899+ 0.564 -0.328
Mean 0.617 0.413 20,073 -0.506
. Max 0.567 0332 -0.465 -0.792
SR in shade Min 0332 0323 -0.588 -0.159
cv 0.621 0.368 -0.582 -9011*

*Correlation is significant at the 0.05 level (1-tailed).

**Correlation is significant at the 0.01 level (1-tailed).

AT, air temperature; AH, air humidity; ST, soil temperature; SWC, soil water content; SR, solar radiation; CV, coefficient
of variation.
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