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Abstract: This study was conducted to evaluate how the special protection area designations of degraded trails effect
on the soil and vegetation recovery of degraded trails. The study areas were established on an opened trail and a 16-
year closed trail, which was prohibited to enter after the designation as a special protection area for recovery, at
Bukhansan National Park. Soil core sampling and measurements of vegetation cover were performed to compare soil
and vegetation properties of the trails. Soil bulk density increased and soil water-total nitrogen decreased on the opened
trail, while no significant differences were found on bulk density, soil water, total nitrogen, acidity, and organic matter
on the closed trail. On the opened trail, vegetation cover was seemed to be degraded, because vegetation - litter cover
ratio was low and barren * rock cover ratio was high. On the closed trail, litter * rock * barren cover ratio of the closed
trail was recovered, but only limited recovery was found on vegetation cover by applying environmental damage
condition rating class. In conclusion, the closed trail was recovered by designation of special protection area, while
difference in recovery progress of soil and vegetation was found. Therefore, designation of special protection area of
degraded area should be based on scientific basis of recovery characteristics of the area. In order to improve the
effectiveness of special protection area system, further specific standards for special protection area designation and
management would be needed, considering ecological and social importance of target areas.
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Figure 1. Location of trails in study area.
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Figure 2. Design of study plots.
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Table 1. Environmental damage condition rating class (Kwon et
al,, 1991).

Grade Description

0 No impacts found on ground vegetation.

I Ground vegetation flattened but not permanently injured.
Ground vegetation partially flattened but barren soil is lesser

I
than 25%.

I Ground vegetation lost on most of the site, but barren soil is
lesser than 75%.

v Bare soil widespread. Soil erosion or root exposure is not
found.

v Bare soil widespread. Soil erosion or root exposure obvious.

VI Rivulet or gully erosion in progress. Severe damage occurred.
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Table 2. Physical and chemical properties of soil at each trail. In this study, bulk density, volumteric soil water, total nitrogen,

pH, organic matter were measured [Mean(SE)].

Wooisanjang~Haroojae Haroojae~Kkaldakgogae Turn-off Comparison of control
(Opened Trail) (Closed Trail) plot at each trail
Trailside Control p Trailside Control p Opened Closed p
Bulk desnsity (g/cm?) 1.04(0.04)  0.79(0.04) <0.05 0.9(0.03) 0.95(0.04) >0.05  0.79(0.04) 0.95(0.04) <0.05
Volumetric soil water(%)  9.60(0.67) 15.26(0.99) <0.05 12.6(1.23) 11.61(1.23) >0.05 15.26(0.99) 11.61(1.23) <0.05
Total nitorgen(%) 0.43(0.06) 0.6(0.06) <0.05 0.41(0.03) 0.49(0.06) >0.05 0.6(0.06) 0.49(0.06) >0.05
pH 4.51(0.11)  4.27(0.09) <0.05 4.29(0.06) 4.16(0.06) >0.05  4.27(0.09) 4.16(0.06) >0.05
Organic matter(%) 9.98(1.37) 13.58(1.04) <0.05 9.12(0.76) 9.14(0.80) >0.05 13.58(1.04) 9.14(0.80) <0.05
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Table 3. Ground cover ratio at each trail (Mean(SE)).
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Wooisanjang~Haroojae Haroojae~Kkaldakgogae Turn-off Comparison of control
(Opened Trail) (Closed Trail) plot at each trail
Trailside Control p Trailside Control P Opened Closed p
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Exposed Rock(%) 7.64(1.89) 1.43(0.52) <0.05  3.57(0.76) 1.86(0.50) >0.05 1.43(0.52) 1.86(0.50) >0.05
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Table 4. Application of environmental damage condition
rating class on the opened trail and the closed trail.

Wooisanjang~Haroojae Haroojae~Kkaldakgogae

Class (Opened Trail) Turn-off (Closed Trail)
Trailside  Control Trailside Control

0 0 7 2 9

I 2 5 7 4

II 5 2 3 1

I 7 0 1 0

v 0 0 1 0

\Y 0 0 0 0

VI 0 0 0 0

% of plots 50 0 14 0

above class 11
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Kwon et al., 2004; Mun et al., 2013; Kim, 2011).
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