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Abstract

The purpose of this study is to offer the raw data for restoration and management of trails by
assessing the physical environments, the types of deterioration and the naturalness on trails located
in the Sogeumgang, Hwarang and Seoak districts of Gyeongju National Park, Korea. The
Sogeumgang was 5.9m, 1.1m of the Hwarang and 1.8m of the Seoak district in trail width. In the
bared width of trail, the Sogeumgang was 3.9m, 0.9m of the Hwarang and 1.7m of the Seoak
district. In the depth of erosion, the Sogeumgang was 37.1cm, 14.2cm of the Hwarang and Seoak
district. The Sogeumgang was 16.8°, 13.1° of the Hwarang and 12.2° of the Seoak district in
longitudinal slope. In the left and right of transect slope, the Sogeumgang was 18.3° and 12.6°,
18.0° and 21.3° of the Hwarang and 15.3° and 22.7° of the Seoak district. In the left, middle and
right of soil hardness, the Sogeumgang was 29.9mm, 34.7mm and 31.1mm, 27.6mm, 35.0mm and
27.2mm of the Hwarang and 27.1mm, 30.8mm and 28.0mm of the Seoak district. The types of
deterioration in trails were 10 types of the Sogeumgang, 11 types of the Hwarang and 9 types of
the Seoak district. The trail erosion, rock exposure and root exposure were substantially observed
in the types of deterioration. In the results of the naturalness assessment, the Hwarang district was
a good condition, but the Sogeumgang district was bad. The indicators of the Sogeumgang district
were mostly poor.
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Figure 1. The survey sites in Gyeongju National Park
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S(;gemngaﬁg district

Hwarang district

Figure 2. The survey routes of this study
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Figure 3. The process of assessing the naturalness in trails
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Table 1. The selection of indicators by frequency
No. Indicator Frequency | ratio(%) No. Indicator Frequency | ratio(%)
1 Trail erosion 28 100.0 10 Discomfort of stair height 2 7.1
2 Trail expansion 25 89.3 11 Trail narrowness 2 7.1
3 Root exposure 25 89.3 12 Discomfort of gravel 2 7.1
4 Divergence 23 82.1 13 Steep slope 2 7.1
5 Rock exposure 23 82.1 14 | Deterioration of surrounding 1 3.6
6 Border erosion 11 39.3 15 Others 1 3.6
7 Poor trail drainage 8 28.6 16 Collapse - -
8 Trail scouring 4 143 17 Land creeping - -
9 Rock weathering 2 7.1 18 Land flux - -

Source: Mun(2013)
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Table 2. The assessment criteria of naturalness

Indicator Content

Score

Criteria

Intensity and frequency of trail

Trail erosion .
erosion

1

The Surface-covers remain in trail.

The partially bared grounds exist in trail.

The depth of erosion is below 10cm.

The depth of erosion is below 20cm.

The depth of erosion is over 20cm.

Bared width and deteriorated

Trail expansion level

The bared width is below 1.2m.

The bared width is from 1.2m to 1.5m.

The bared width is from 1.5m to 1.8m.

The bared width is from 1.8m to 2.1m.

The bared width is over 2.1m.

Intensity and frequency of root

Root exposure
exposure

The roots are not exposed in trail.

The root exposure in below 5%

The root exposure in below 10%

The root exposure in below 20%

The root exposure in over 5%

Deteriorated level by trail

Trail divergence .
divergence

Nothingness

The trail divergence is 1 time. (The bared width is below 2.1m.)

The trail divergence is 1 time. (The bared width is over 2.1m.)

The trail divergence is 2 time.

The trail dievergece is over 2 time.

Intensity and frequency of rock

The rocks are not exposed in trail.

The rock exposure in below 5%

Rock exposure The rock exposure in below 10%
exposure
The rock exposure in below 20%
The rock exposure in over 20%
The deteriorated level is below 100m’/km.
o The deteriorated level is from 100m’/km to 400m’/km.
Deterloratpn of Deteriorated level around trail The deteriorated level is from 400m’/km to 700m’/km.
surrounding

The deteriorated level is from 700m’/km to 1,000m’/km.

N B W N| =N R WINR|—= VAW =N R W= WV WN = OV B WD

The deteriorated level is over 1,000m’/km.

Source: Mun(2013)
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Table 3. The naturalness degree of trails
Degree I I I A% \Y
Range 1LO=I=1.8 1.8<11=2.6 2.6<I1=34 34<V=42 42<V=5.0
Condition Good a little good Medium a little poor Poor
Plan Conservation a little management Management a little restoration Restoration

Source: Mun(2013)
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Table 4. The characteristics of physical environment of trails by districts

District | @il width | Bared width | Depth of erosion | - Longitudinal slope Transect slope(®) | Soil hardness(mm)
(m) (m) (cm) ©) Left | Right | Left | Middle | Right
Sogeumgang 59 39 371 16.8 183 | 126 | 299 | 347 | 311
Hwarang 1.1 0.9 142 13.1 180 | 213 | 276 | 350 | 272
Seoak 1.8 1.7 142 122 153 | 227 | 271 | 308 | 280
Mean 29 22 218 14.0 172 | 189 | 282 | 335 | 288
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Table 5. The types of deterioration in trails by districts

District A|B|C|DJ|E]|F|G]|H I J | K|L|M|N|O|P]|Q
Sogeumgang 10 | 8 4 - 10 | 5 9 10 | 4 - - - - 4 1 - -
Hwarang 13 1 1 - 7 4 8 14| 3 - 2 - 1 1 - - -
Seoak 18 | 4 5 - - - 14| 5 4 - 5 - 15 ] - 4 - -
Mean 13743 |33 | - |57(30(10397 37| - |23 | - |53 |17 |17 - -

A: Trail erosion, B: Trail scouring, C: Border erosion, D: Rock weathering, E: Divergence, F: Trail expansion, G: Rock exposure, H:
Root exposure, I: Deterioration of surrounding, J: Discomfort of stair height, K: Poor trail drainage, L: Trail narrowness, M: Discomfort
of gravel, N: Steep slope, O: Collapse, P: land creeping, Q: land flux
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Table 6. The naturalness assessment of trails by districts

Assessment indicators Total section

District Trail Trail Trail Rock Root Deterioration
erosion divergence expansion exposure exposure of surrounding | Score |Degree

Score | Degree| Score |Degree | Score |Degree | Score | Degree | Score | Degree | Score | Degree

Sogeumgang | 4.5 \% 33 il 39 \%

39 \% 43 \% 33 1T 39 \Y%

Hwarang 38 1.7 I 1.2 I

2.1 I 35 v 3.1 11 2.6 I

3.7 \% 1.8 I 2.7 1T 2.7 I

A%
Seoak 3.7 v 1.0 I 33 it
Mean 4.0 \% 2.0 I 2.8 11

32 11 32 11T 3.0 it 3.1 11
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Naturalness Assessment of trail
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Appendix 1. The naturalness assessment of trails by districts




