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ABSTRACT

The objective of this study was to investigate the impacts of large-scale timber harvesting on the
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environment of a mature hardwood forest. To achieve the objective, the effects of harvesting on
forest environmental factors were analyzed quantitatively using the field data measured in the study
sites of Seoul National University Research Forests [(Mt.) Paekunsan] for two years(1993-1994)
following timber harvesting. The field data include information on vegetation, soil mesofauna,
physicochemical characteristics of soil, surface water runoff, water quality in the stream, and hillslope
erosion. For comparison, field data for each environmental factor were collected in forest areas
disturbed by logging and undisturbed, separately.

The results of this study were as follows : The diversity of vegetational species increased in the
harvested sites. However, the similarity index value of species between harvested and non-harvested
sites was close to each other. Soil bulk density and soil hardness were increased after timber
harvesting, respectivelv. The level of organic matter, total-N, avail P.Qs, CEC(K™, Na~, Ca ,
Mg™ ") in the harvested area were found decreased. While the population of Colembola spp., and
Acari spp. among soil mesofauna in harvested sites increased by two to seven times compared to
those of non-harvested sites during the first year, the rates of increment decreased in the second vyear.
However. those members of soil mesofauna in harvested sites were still higher than those of non-
harvested sites in the second year. The results of statistical analysis using the stepwise regression
method indicated that the diversity of soil mesofauna were significantly affected by soil moisture, soil
bulk density, Mg ", CEC, and soil temperature at soil depth of 5(0~10)cm in the order of
importance .

The amount of surface water runoff on harvested sites was larger than that of non-harvested sites
by 28% in the first yvear and 24.5% in the second year after timber harvesting. The level of BOD,
COD, and pH in the stream water on the harvested sites reached at the level of the domestic use for
drinking in the first and second year after timber harvesting. Such heavy metals as Cd, Pb, Cu, and
organic P were not found. Moreover, the level of eight factors of domestic use for drinking water
designated by the Ministry of Health and Welfare of Korea were within the level of the first class in
the quality of drinking water standard. The study also showed that the amount of hillslope erosion in
harvested sites was 4.77 ton/ha/yr in the first vear after timber harvesting. In the second year, the
amount decreased rapidly to 1.0 ton/ha/yr. The impact of logging on hillslope erosion in the harvested
sites was larger than that in non-harvested sites by seven times in the first vear and two times in
the second year.

The above results indicate that the large-scale timber harvesting cause significant changes in the
environmental factors. However, the results are based on only two-year field observation. We should
take more field observation and analyses to increase understandings on the impacts of timber
harvesting on environmental changes. With the understandings, we might be able to improve the
technology of timber harvesting operations to reduce the environmental impacts of large-scale timber
harvesting.

Kev Words : The mature hardwood forests, Timber harvested arvea, Environmental change. Soil
nutrients, Soil mesofauna, Water quality
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Table 1. Comparisons of the pre-harvest conditions in the indices of diversity of woody species bet-

ween the non-harvested and harvested plots

Site Number of Species Evenness Dominance Maximum H
number species diversity(H") ) 1-74 (H ' max)
N-1 21 1.0617 0.8629 0.1371 1.2304
N- 2 13 1.0024 0.9289 0.0711 1.0792
N- 3 22 1.1142 0.8713 0.1287 1.2788
N- 4 16 1.0080 0.9049 (0.0951 1.1139
N- 5 15 0.8591 0.8591 0.1409 1.0000
H- 6 14 0.9114 0.8752 0.1248 1.0414
H- 7 15 0.9015 0.8354 0.1646 1.0792
H- 8 12 0.6630 0.6424 0.3576 1.0414
H- 9 15 1.1005 0.9358 0.0642 1.1761
H-10 15 1.0504 0.9475 0.0525 1.1139
Average N 33 1.0091 (0.8854 0.1146 1.1405
H 23 0.9276 0.8473 0.1527 1.0904

* N means non-harvested sites and H stands for harvesting sites

Table 2. Comparisons of the pre-harvest conditions in the similarity indices of woody species between

the non-harvested and harvested plots

N-1 N-2 N-3 N-4

N-5 H-6 H-7 H-8 H-§

N- 2 .5373

N- 3 .3484 L2017

N- 4 3727 3474 .6370

N-5 .6290 .4859 .4515 .4841
H- 6 .3356 .3320 .3368 .4160
H- 7 .o652 .4360 .3376 .4068
H- 8 4355 .4599 .2030 .2959
H- 9 .4682 .3821 .3978 .5155
H-10 .5039 .5458 4721 4920

4875

.6122 .4629

4457 .3223 .6313

.5041 .3605 .6471 .4046

.67965 .5305 .0832 .4271 .5925

* N means non-harvested sites and H stands for harvesting sites
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Table 3. Comparisons of the species diversity of floor vegetation between the non-harvested and har-

vested plots

Site Non-Harvested Harvested
Year H’ J 1-T H' max H J 1-J H' max
1993 May 0.8979 0.5726 0.4274 1.5682 0.7803  0.5813  0.4187 1.3424
Jul. 00.9602 0.5915 0.4085 1.6232 0.9158  0.5931 0.4069 1.5441
Oct. 0.7619 0.5158 0.4842 1.4771 0.8567 0.5312  0.4688 1.6128
1994 May 0.9389 0.6131 (.3869 1.5315 1.0106 0.6149  0.3851 1.6435
Jul., 0.8797 0.5839 0.4101 1.4914 0.9469 0.5728 0.4272 1.6532
Oct. 0.7772 0.5118 0.4882 1.5185 1.0460 0.6327 0.3673 1.6532
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Fig. 1. Changes in soil bulk density at different soil depth in harvested and non-harvested sites
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Table 4. Average soil chemical properties of before and after timber harvesting at the non-harvested

and harvested sites

Organic Total Avail C.E.C. Exchangeable(me/100g)
Category pH matter N POs - - - —
(%) (%) (ppm) me/100g K Na Ca Mg
Before harvesting 5.04 16.06 0.78 137.42 17.93 0.8 0.15 4.67 1.43
Average H 5.34 12.43  0.51 73.43 17.23  0.36 0.11 1.02 0.79
N.H 5.68 16.38  0.67 90.24 18.08  0.69 0.13 3.78 1.65

Note : H means harvested site and N.H stands for non-harvested site.
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Table S. Correlation coefficients of influential factors affecting environmental variables

HE SP wQ SM PC SC WR
HE 1.0000
SP .9920%x 1.0000
wQ B461* LT843* 1.0000
SM - - 1.0000
PC -.96]1Tx 933 1x= - 9453 %+ - 8476 1.0000
SC - - -.8395* .T635% 1.0000
WR . 8846+ .8204* L9752%% - 9502 - 1.0000

Note : * means statistically 59
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significant at 5% level and
** means statistically significant at 1% level.
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