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Abstract

This study is conducted to determine the damage, distinguish the types and identify the restoration by that type for 13 Korea
national parks out of 21. There are 21 Korea national parks are in Korea covering 6.67% of the country or 6,656 km” (3,902
km” on land and 2,754 km’ in the sea) currently since the area around Jirisan (440 km®) was designated as the first Korea
national parks in 1967. With the cancellation of entrance admission on Korea national parks since 2007, annual visitors to the
Korea national parks have grown from 37 millions in 2008 to 46 millions by 2013 and continue to grow due to numerous
leisure activities, alpine activities and social changes. As such, Korea national parks are natural resource with high value to be
conserved and are attracting significant attention as recreational spaces for people at the same time. On the other hand, there
have been issues of soil erosions or disturbed vegetation due to increased number of visitor to the national parks.

Korea national parks area damage to its type and damage characteristics to analyse the 13 Korea national parks out of 21 on
July 2012 March, Korea national parks over the subjects of the National Park from damaged area status Survey analysis by the
Korea National Park Service.

As aresult, 203 million units in the 16 Korea national parks damaged land of the reform package during ecological trail (including
non-regular hiking trails) 153 (77.66%), damaged valleys 20(9.14%) independent damaged area, 13 disconnected ecological
axis(7.61%), closed trail(2.03%) (3.55%), and line type damage(like a non-regular hiking trails) appears to be a high ratio.

Korea national parks damaged land of the results identified, by contrast ratio and the annual number of visitors Bukhansan
national park(49.26%), Gyeongju national park(23.65%) damaged land rates, such as Seorasan national park(4.93%),
Songnisan national park (4.43 %), Gyeryongsan national park(3.45%), and the annual number of visitors be similar result.

The National Park Service has been reporting on damages and restorations but damages and their types have not been
established yet. Damages have been generally studied and categorized on hiking trails due caused by heavy traffic on them but
the reports were limited on hiking trails only. Since damage to the Korea national parks are not limited on the hiking trails, it
is necessary to determine damages in various aspects. Thus, in this study, damage types, spatial characteristics, causes and
restorations are analyzed based on the survey results of damages to national parks in order to provide a basis for the efficient
management and operation of the Korea national parks.

Key words : Damages by national parks, Damaged area types, Causes of damage, Restorations

Received 19 August, 2015; Revised 19 August, 2015; © The Korean Environmental Sciences Society. All rights reserved.

Accepted 18 November, 2015 © This is an Open-Access article distributed under the terms of the
*Corresponding author: Sung-Jin Yeom, NEXUS Environmental = Creative Commons Attribution Non-Commercial License (http://
Design Center, Gwacheon 13820, Korea creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
Phone : +82-2-578-2930 non-commercial use, distribution, and reproduction in any medium,

E-mail : ginja002001@naver.com provided the original work is properly cited.



1406

1.A B

R

A A} 2 E=A Y (International Union for Conser
-vation and Natural Resources, [UCN))= =1 -5-4S
AR A1) Bo o} #| =] eflo] S ffel vl v = B
B 02 g o)zt vl e Ak S5kl St ol
o] e Qe R Basol s ar Aol slar 9l
o} SRl A g Aol TR Sel )

of AR E A A 2 B S D T Ao
05 o 59] nAAw A%rksH o] 89 A4S vhsfol
Schar it gata glom, A e Alsh el 2 817

I 5-& B8l A& 7Fe gk o] 8- RS BA(=)
9 A A1 F) 07 3k Utk ©]= 1980 o]
o] S gEYe] 78 HAo] <o Aot
AR FF S-SR A St R = s
18- F-A & g-3ar 1o i 058 Bk A
Ale] g3k o] Ath, 20001t 1 o] 2= =
Lol digh 713241 1A A4 A4
T AEAIE At e BAl 5
o A&7Fsdt o8- =R3el7] 913 Z(Ministry of
Environment, 2008) 2. & 4= ]t}

Suele] = HEUL 19671 A2 Al (440 km’)
7} FH z0] T HE IR XY o] %, AR = HEAA
] 6.67%°1 BNE3H= 6,656 km’ (57 3,902 km?, 34+
2,754 km’)9] 2170247} S @Fho] AAH ] glrk
200735 AA1E 53 s x| e} o g o7
s w9le) B, Sk ] B 5o] A1e] A wslke}
g Eo] arade] <17k o]-8712- 20081 F 3,700
ol 4 2013130012 4,6007F T 02 %] 42 Q1 Z715A]
£ Ho]al ti(Korea National Park Service, 2013).
ol AW (Well-Being)Z} Z3}2x(Lifestyle of health
and Sustainability : LOHAS)Z ¥ ¥+ $-2lAks] o
o] Wslel mAske] Nitg o R B 4 9le 1Yl
(Green) S-7-2] S|} A< &Rol| wh2 =1712] o
7} YEN7F A skslH A A8 Fhe AR ekl
= AAS Rhedstar itk T So] Akelo] 17k gt
A 223 =22 Q12 (Jeong et al., 2012)¢] e A
2Rg-skar Qrkar Feke ) o] F dule]

FA7F 352 2k A 13t 5-A] o] =5719] of 7}
{Fo B FA FERAL gl o g o] o8-

=g,
P
N

¢

O

Hol M7 Z=

wot rlo M1 me ¥O
a?
> o
N
N

of
ol
N

2
™

#elol] glopHe] EAlge] A7) 3 ik olelghag)
FA U A1 ehe] A Zo] ofFE} o Ho] By,

d

oFedrde] ¥ =gk o] & H 1o whE g, w@ebe] gk

A= G, 2] ol et AT A&
o7 71831 9JtHKorea National Park Service,
2001). 1980 AT o}arik 2|t 2 o}, ehik= 5
= Thlo= Ak FE A o) Wkl vk A
(Kwon et al., 1991; Oh et al., 1991; Kwon et al.,
1993; Lee et al., 1997; Kwon et al., 1993) X| &A=
SO TR B okt ] $H )5 o] & A3k
of| th3led IHKwon etal., 1991), = H3-US tido
B GAkE Bl ofed o] 317 3| o] 8- o st
=2 7Oh et al., 1992; Kwon et al., 1993; 1994; Lee
etal., 1997; Kim, 2011)5 3h= 5 %7] 3= 2 54
ek A= S sdol] g A E etel] TS At
FE5 o &t} o9t tEo] TS 4] A E HYE
31l Q= T H T A T4 = 1994 A2 hk |
S weargh Fx] o] B4l F el tigk A5 AlRfe =
199613 Aok o847 S| B A1 E EdE
1996\ FI=A] - ALS AAJsh= 5 Flsd =
2] 391 gl g ol sto] A8kt g =
2] 3 holl A5=2000d Al at=r e AlA A,
FEA] JA el g A e Aol = |
R Al 7 A 5 oAl gk
FAAL, el 248 i stel A AL
T-E &8l T 5 EUE - thigh A 3l sga)
Atk o} Fl=A] ol ek A== 2k Fls
B nhd o 2pAF] Flat Q1914 Also® S
-3+ 9(Korea Forest Conservation Association,
2005)7} 718y =] a1, MFOIE gl ALl S v o2 10
7o - 0.2 st SIS F-% 3K Green Korea,
2005)3F A7, O] B4 55 54 4.2 np
o= fEA) RS Sk T A, AR, B
A, FFA B 8RRt wEA], IR 2 Tt (Lee et
al., 2006)3F 17, 7155 A4 A4 A f- gt A
) Aol we AR Eete] A £ T
etal,, 2010)3 77} 9l o, =g loll M= 3
o §4.2 2 W OIRE L g e, A Ak Al
B%, 7% AEIE 0 2 PR sle] 8714 o i

r

T4 o ol
Ja i

(2 of o oy
E
fr
ol

1 o
it
ol
09:,'4
ol

e

4w R
I



SHELE FEA FE AR ARt R 712 A 1407

Table 1. Investigative items on the damages in Korea National Parks

Investigative items

Description Remarks

Group name

Group who conducted the damaged area by Korea National Parks

Analyzing item

Investigated by

One who actually have investigated

Date investigated

Actual date of investigation

Damaged area type

Fill in with a damage type out of 6 damaged areas’

) Analyzing item

Relative location

Name of area

Starting point latitude, longitude (00°00'00.00”)
Subject area
Ending point latitude, longitude (00°00'00.00”)
Average altitude m

Damaged amount

Damabed area, length, number of sites (m’, km, sites)

Current status

Add description of damages

Damage types and Caused by Describe the cause of damage Analyzing item
restoration Restoration measures Add a restoration plans to be introduced Analyzing item
Cost of restoration Add the calculation of the restoration cost calculations
Remarks

Location diagram Location diagram

Add diagram with the damaged area indicated

and images Pictures taken at site

Add pictures

* 1): Damage types of damaged areas in Table 2 are independent damaged area, non-regular hiking trails (short cuts),
disconnected ecological trails (roads), closed trails, coastal dunes, eroded area and damaged valleys.

(Korea National Park Service, 2012) 3} 1} It}
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Table 2. Types of damage in Korea National Parks

Category of damaged area Description Remark
Independent damaged . . .
P arca g Damages in independent areas on top of mountain or ridge plane
Ecological
axis on Non.—regular hiking Encroached or exposed areas around non-regular hiking trails and line
Backdudaega trails (short cuts) areas around them
nand Disconnected . . N S .
i . . Ecological trails or major migration trails disconnected due to roads point
mountain ecological trails ithin Korea National Parks line
wi
ranges (roads)
Closed trails Sites losing their functions due to roads going through them line
Coastal dunes and Eroded or damaged coastal area and coastal dunes due to waves and lane
eroded area wind P
Ecological .
L Disconnected . o . .
axis in islands . S Areas with damaged habitat in the area connecting the line
ecological trails in .
and coastal coast~estuary~rivers and streams~land plane
coastal area
areas
. Areas on island suffering from man-made damages or damages
Damaged islands g . g g plane
caused by livestock
Ecological . point
i Ecological damages around valleys due to man-made structures .
axis in Damaged valleys . line
(reservoir or illegal restaurants)
valleys plane
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Table 3. Number of hiking trail and visitor by Korea National Parks
Korea National 2008 2009 2010 2011 2012
Parks X Y X Y X Y X Y X Y
Gayasan 8 726,592 8 842,212 9 972,932 9 1,107,026 9 885,902
Gyeongju 7 3,515,394 7 2,870,006 11 3,106,903 39 3,003,517 39 3,200,221
Gyeryongsan 14 2,019,782 14 1,727,316 14 1,804,438 21 1,678,445 21 1,637,099
Naejangsan 15 1,716,552 15 1,654,624 15 1,875,059 19 1,678,676 19 1,704,073
Deogyusan 11 1,627,333 11 1,742,759 11 1,822,378 13 1,589,162 13 1,607,376
Bukhansan 74 8,966,541 74 8,653,807 75 8,508,054 96 8,145,676 96 7,740,610
Seoraksan 15 3,265,168 15 3,537,016 15 3,791,952 17 3,756,737 18 3,539,714
Sobeaksan 12 426,470 12 463,287 12 1,324,482 18 1,298,947 18 1,186,589
Songnisan 12 1,338,859 12 1,402,830 12 1,422,479 22 1,131,916 22 1,187,840
Odaesan 5 1,260,642 5 1,194,247 5 1,153,085 9 1,112,061 9 1,179,450
Woraksan 12 676,843 13 722,090 14 733,049 19 730,470 19 1,047,274
Juwangsan 7 990,977 7 1,025,190 7 1,043,808 15 1,016,715 15 1,037,046
Jirisan 27 2,726,851 29 2,744,625 29 3,043,859 51 2,627,326 51 2,672,057
Total 438 29,258,004 444 28,580,009 458 30,602,478 696 28,876,674 698 28,625,251
" X: Number of hiking trail.
Y: Number of visitor.
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Table 4. Damaged areas by Korea National Parks

2
™

Korea National

Parks Gayasan Gyeongju Gyeryongsan  Naejangsan ~ Deogyusan ~ Bukhansan Seoraksan
Damaged valley - - 6 - 6
Disconnected
. . - - - 1 3
ecological axis
Independent ) ) ) ) 3 4 3
damaged area
Non—regulgr hiking | 48 | ) 3 9% 3
trails
Closed trails - - - - 1
Total 1 48 7 1 6 100 10
Ratio (%) by parks 0.51 24.37 3.55 0.51 3.05 50.76 5.08
Kore[a)aljle::onal Sobeaksan Songnisan Odaesan Woraksan Juwangsan Jirisan Total
20
Damaged valley 3 3 9.14)
Disconnected | ) 7
ecological axis (3.55)
Independent 1 1 3 13
damaged area (7.61)
Non-regular hiking 5 | | 153
trails (77.66)
Closed trails 1 1 1 4
(2.03)
Total 2 9 6 2 1 4 203
Ratio (%) by parks 1.02 4.57 3.05 1.02 0.51 2.03 100
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Table 5. No. of damaged places and their types and status of hiking trails
Korea National Parks Gayasan Gyeongju Gyeryongsan Naejangsan Deogyusan Bukhansan
1 48 7 1 6 100
Damaged
No. of damaged places Damaged Disconnected Independent valley,
and typesZ Non-regular Non-regular valley, . damaged area,  Independent
p . . . . ecological
hiking trails hiking trails Non-regular ; Non-regular damaged area,
. . axis L .
hiking trails hiking trails Non-regular
hiking trails
No. 9 39 21 19 14 96
Status of Lenath
hiking e}?g 32.69 96.30 55.50 63.70 79.80 213.27
trails as (km)
of 2012 g:i'th 885,902 3,200,221 1,637,099 1,704,073 1,607,376 7,740,610
Ratios of
Subtotal  J2maged 0.49 23.65 3.45 1.97 2.96 49.26
places
(%)
Korea National Parks Seoraksan Sobeaksan Songnisan Odaesan Wrlaksan Juwangsan Jirisan
10 2 9 2 1 4
Dlsc;)(rlmect Damaged
. . Damaged valley, Independen
ecological Disconnect .
axis od valley, Disconnect  Independen Independen t damaged
Damage type ’ . Non-regular t damaged P area,
Independen ecological o . t damaged
. hiking ecological  area, closed Non-regula
t damaged axis. closed . ) . area, .
. trails, axis. trail r hiking
area, trail . .
closed trail ~ Non-regular trails
Non-regular hiking trails
hiking trails &
No. 18 20 24 9 19 15 51
Status of
hiki length
iking i 107.86 100.61 128.10 68.20 72.70 70.90 230.70
trails as (km)
of 2012 ‘I:;t;fs 3,539,714 1,186,589 1,187,840 1,179,450 1,047,274 1,037,046 2,672,057
Ratios of
Subtotal  92maged 4.93 0.99 443 2.96 0.99 0.49 197
places
(%)
WS A SY AL A AEFEoE A9 9B NES ESHES ST, PN Y
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Table 6. Causes of damage by type

Damaged Causes of damage (No. of place) Restoration measures (No. of place)
area type
-Absence of maintenance due to old age (6)
-Polluted water due to swimming, inhibition of
water flow and deterioration in water quality due
to dam or reservoir, obstruction of view due to -Increasing the size of floodgate and improving by
man-made structures, disconnected ecological lowering the reservoir dam (1)
Damaged axis (1) -Restoring streams to be eco-friendly, removing causes of
valley -Sediment deposited within reservoir due to small ecological disconnection (1)
or broken floodgate, blocked fish moving route -Demolition of man-made structure (9)
due to dam installed in perpendicular (1) -Demolition of concrete dam (3)
-fish moving route disrupted (3)
-Absence of maintenance due to loss of dam
function (3)
Disconnecte -Making new ecological moving route (5)

d ecological -Disconnected ecological axis due to road (6) -Improving with tunnel type ecological moving routs
axis structurally in combination of land and water routes (1)

-Damage due to foot traffic and sheep grazing (1)
-bivouac(1)
-Damage due to foot traffic in non-regular hiking

-Stabilizing soil foundation and restoring vegetation (7)
-Placing access control structures (5)

Im;z’:;gjm trails or heavy foot traffic (11) -Rerouting the hiking trails (1)
-No follow-up after demolished (1) -Removal of concrete and replanting indigenous
-Damage due to indiscrete foot traffic after the vegetation (1)
operation of cable car, lost soil and vegetation (1)
-Stabilizing soil foundation and restoring vegetation (78)
-Damage due to indiscrete foot traffic (77) -Adding more soil and stabilizing, and restoring
Non-regular -Damage due to foot traffic in non-regular hiking vegetation (1)
hiking trail trails (71) -Placing instructional billboards and access control
-Newly developed short-cut (3) structure (70)
-Blocking non-regular hiking trails by planting (2)
-Neglected after Route > has bc?en rerouted .(1) -Laying foundation to be restored naturally after
-Closed and lost its function with construction of .
. demolition of asphalt and concrete wall (2)
Closed trail tunnel (1)

-Environmental hinderance due to wasted asphalt
and concrete around closed road (1)

-Eliminating closed road and replanting, and placing
bench and convenience building for visitors (1)
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