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Evaluation of Vegetation Recovery after Restoration Works at the Jungbong and Nuebong Area,

Mudeungsan National Park™

Young-Sun Kim®, Seok-Young Shim’
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ABSTRACT

The purpose of this study is to assess the degree of vegetation recovery such as the vegetation change and the
effect of artificial restoration measures according to the number of years since the restoration works at the
damaged Jungbong and Nuebong area in Mudeungsan National Park. We set up a total of 21 survey areas
including 11 monitoring areas to analyze the flora, relative dominance, species diversity, and similarity in the
restored site after relocation of Zungbong army base in 1996 and the restored site after the demolition of
Neeebong telecommunication facility in 1999 and 10 control areas in the adjacent natural forest to assess the
vegetation recovery in the restored sites and the nearby natural forest. The Mean Similarity Index of seed
composition was relatively low at 3.5% in the Jungbong restoration site 17 years after the restoration, and the
height of shrub layer, in which azaleas and furred azaleas appeared, recovered to the level of 82.6%. We
concluded that it is necessary to continue monitoring the restored sites to develop the recovery assessment
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method and recovery work technology for sub-alpine areas in Mudeungsan National Park and other national

park areas.

KEY WORDS: SUB-ALPINE AREA, TAXA OF PLANTS, RELATIVE IMPORTANCE PERCENTAGE,

SPECIES DIVERSITY INDEX
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Figure 1. Location map of monitoring plot at Mudeungsan
National Park 1. Jungbong Area, 2. Nuebong Area

Table 1. Size and number of monitoring and Control

plots at restoration work area in Mudeungsan
National Park

Monitoring plots Control plots

Area
Size(m) No. of plot Size(m) No. of plot
Jungbong  5x5 8 > 6
10x10 1
Nuebong  5%5 3 5%5 3
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BRI mE Tl 10-30%5320 2 2T 15-40%2} H]
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T2AEo a8 A9 g R ks BUAEATE dE2E
o 2 AJHAAE UER Qlti(Table 29 Table 3). =-A|
- 8714 5 471 BAA RN S AU A
HA7E 2 ghe UeliSie: 223t 7709 diz- 5 370
of tjz2AollA 2EME] ] AH-HA7E A dEbT
(Table 4). T2 BHdES Hehlle SU=Es 25md
EHAA R ol A 0.2237-2.36612] H S b

=T 7CT)olA ErheFEst 236612 /b BA) Lek
WA BUAET 6 (M)A 02237 744 WA Vrebite.

FTHY U AHE HelFE FAEE 03227
1.00009] 9IS Leh o, BAX@T SMS)elA 1.0000
2 7P %7 ehdan, BAAET 6(M6)olA 0.32272
A A vrebe,

Ao FAHOE M 4 ok HjErhes
0.69319|4 2.6391 S eIt tiz=Tt 7(CT)olA] 2.6391
2 b B ek, BT SMS)F 6(M6) o
2L 3(C3)0)A] 0.6931. 2.8 71 WA LERdTHTable 5).

Table 2. General description of monitoring plots at Jungbong area restored 17 years ago

Monitoring plots

M1 M2 M3 M4 M5 M6 M7 M8
Altitude(m) 895 875 870 890 887 881 884 896
Slope Aspect 328° 345° 3° 177° 149° 133° 156° 174°
Topography slope slope slope Ridge Ridge Ridge Ridge Ridge
Slope(°) 8 8 5 2 2 3 5 5
height(m) - - 2.0 22 - - - -
Tree layer covering(%) - - 10 - - - -
number 2 4
height(m) 1.0 0.8 0.5 0.7 0.5 0.7 0.6 0.6
Shrub layer covering(%) 30 20 20 15 10 30 30 30
number 20 10 15 10 2 17 22 22
Ground cover coverage(%) 30 30 30 40 50 30 40 30
M: Monitoring plot, C: Control plot
Table 3. General description of control plots at Jungbong area restored 17 years ago
Control plots
Cl C2 C3 C4 Cs C6 Cc7
Altitude(m) 895 875 870 890 887 881 884
Slope Aspect 328° 345° 3° 177° 149° 133° 156°
Topography slope slope slope Ridge Ridge Ridge Ridge
Slope(°) 8 8 5 2 2 3 5
height(m) - - - - - 2.0
Tree layer covering(%) - - - - - 10
number 8
height(m) 0.6 0.5 0.5 0.7 0.6 1.6 0.8
Shrub layer covering(%) 30 3 20 40 30 15 20
number 14 20 14 41 21 15 24
Ground cover coverage(%) 30 35 30 20 20 20 10




68

oy
of
rx
jakad

X
of

shg AlEskel 4] 33(1) 2019

Table 4. Relative Importance Percentage of monitoring and control plots at Jungbong area restored 17 years ago

Plot Species RLP. M.R.L.P.
T S
Alnus firma - 10.91 10.91
M Stephanandra incisa - 49.96 49.96
Tripterygium regelii - 4.75 4.75
Salix gracilistyla - 34.39 34.39
Boehmeria spicata - 70.83 70.83
M2 Philadelphus schrenkii - 6.94 6.94
Weigela subsessilis - 22.24 22.24
Salix koreensis 100 - 75
M3 Boehmeria spicata - 63.08 15.77
Rosa multiflora - 19.81 4.95
Lespedeza maximowiczii - 17.11 4.28
Stephanandra incisa - 65.10 16.28
Lespedeza maximowiczii - 18.17 4.54
M4 Tripterygium regelii - 6.72 1.68
Symplocos sawafutagi 27.37 - 20.53
Weigela subsessilis - 10.02 2.5
Salix gracilistyla 72.63 - 54.47
MS Pinus densiflora - 56.25 56.25
Salix hallaisanensis - 43.75 43.75
M6 Stephanandra incisa - 6.02 6.02
Lespedeza maximowiczii - 93.98 93.98
Boehmeria spicata - 51.05 51.05
Lindera erythrocarpa - 2.77 2.77
M7 Rosa multiflora - 7.92 7.92
Tripterygium regelii - 19.38 19.38
Rhododendron mucronulatum var. ciliatum - 13.09 13.09
Weigela subsessilis - 5.79 5.79
Boehmeria spicata - 73.41 73.41
M8 Stephanandra incisa - 22.73 22.73
Symplocos sawafutagi - 3.86 3.86
Pinus densiflora - 11.78 11.78
1 Boehmeria spicata - 14.82 14.82
Lespedeza maximowiczii - 65.56 65.56
Rhododendron mucronulatum var. ciliatum - 7.84 7.84
Salix hallaisanensis - 12.17 12.17
© Stephanandra incisa - 27.28 27.28
Lespedeza maximowiczii - 32.09 32.09

Symplocos sawafutagi - 28.47 28.47
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Plot Species RLP. M.R.LP.
T S
Pinus densiflora 100 - 75
e Lespedeza maximowiczii - 63.08 25
Stephanandra incisa - 5.480 5.48
Lespedeza maximowiczii - 25.43 2543
C4 Tripterygium regelii - 18.09 18.09
Rhododendron mucronulatum var. ciliatum - 28.28 28.28
Symplocos sawafutagi - 22.72 22.72
Stephanandra incisa - 29.93 29.93
Lespedeza maximowiczii - 30.96 30.96
C5 Tripterygium regelii - 18.08 18.08
Symplocos sawafutagi - 16.32 16.32
Fraxinus sieboldiana - 4.71 4.71
Pinus densiflora - - 50.00
Alnus firma S 13.49 - 4.50
Magnolia sieboldii - 5.90 0.98
Lindera erythrocarpa 62.28 8.22 22.13
Lespedeza maximowiczii - 44.88 7.48
Acer pseudosieboldianum - 6.83 1.14
co Cornus controversa 14.39 - 4.80
Rhododendron mucronulatum var. ciliatum - 7.37 1.23
Symplocos sawafutagi 591 15.67 4.58
Styrax japonicus 3.94 - 1.31
Fraxinus rhynchophylla - 6.01 1.00
Weigela subsessilis - 5.12 0.85
Quercus serrata 7.10 - 2.37
Morus bombycis 35.00 - 15.29
Lindera erythrocarpa - 16.71 2.79
Philadelphus schrenkii. - 10.50 1.75
Crataegus pinnatifida - 4.97 0.83
Prunus sargentii - - 5.81
< Tripterygium regelii - 42.87 7.15
Cornus kousa - - 4.95
Cornus controversa 23.18 - 15.25
Rhododendron yedoense f. poukhanense - 8.36 1.39
Symplocos sawafutagi 34.74 4.97 12.41
Styrax japonicus - 3.70 28.72

R.I.P.: Relative Importance Percentage, M.R.I.P.: Mean Relative
Shrub, M: Monitoring plot, C: Control plot

Importance Percentage, T: Tree layer, S:
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Table 5. Species diversity index of monitoring and
control plots at Jungbong area restored 17

years ago

H' I D H' max
M1 1.0941 0.7892 0.2108 1.3863
M2 0.8018 0.7298 0.2702 1.0986
M3 1.1218 0.8092 0.1908 1.3863
M4 1.5367 0.8557 0.1423 1.7918
M5 0.6931 1.0000 0.0000 0.6931
M6 0.2237 0.3227 0.6773 0.6931
M7 1.3337 0.7444 0.2556 1.7918
M8 0.6547 0.5959 0.4041 1.0986
Cl 0.8378 0.6044 0.3956 1.3863
C2 1.3452 0.9703 0.0297 1.3863
C3 0.2573 0.3712 0.6288 0.6931
C4 1.5102 0.9383 0.0617 1.6094
Cs5 1.4482 0.8998 0.1002 1.6094
C6 2.0406 0.8212 0.1788 2.4849
Cc7 2.3661 0.8966 0.1034 2.6391

H'" Species Diversity, H max :

Max Species Diversity

J': Evenness, D: Dominance, M : Monitoring plot, C : Control plot

8 2R o H BUFAX| O] 2ALE HAHEAS
£ 0.00%0]1A] 15.32%2] WIS Uehirh FEA)e] 29
AT M1 2T CIZES] fAREA|S7E 71 o 2At

= T 7P oldA Ao 2 YA SUA A
M6}tz C3 7F T8 15.32%A] 7Hd & A=
A5 HERHltK(Table 6).

P BAF2 253} 3845 2% THE 185 F SORRE
of I T HHA M)}t (C)FollA M3°]
A Alerdol 1687 o= 71 Wol YeRaL ClofA 14
T, M59F C40l A 1327+, M72F MBOJIA] 1227+,
M6 A 10&57t, C289F CSolA 927<t, C39F CooflA
8, M2ojlA] 65, CTollA 32f7<to] Shel= qlet
(Table 7).

2, 1999 F0i|S WESUAE EH SHESAKG

19996 0]l WHEAAA H7 2] olo] BAE AlsEt
1410 A3t BYTAR| o] ZAFE sk 1,051-1,061m
Apo] 0] Ao $IABIAL QT HALEL 5-20°0|9lck. &
HAES £31= Y7} 0.5-2.0m=2 HETF9) 1.6-1.8m
ol Blske] GAEE 205 ek, o] Aube AWEL
7] O|AZAIA] AAJE BRARe] ator 2Tt A
e BANHTI} 147 ST 4-974Ro] ulste] vt

Table 6. Similarity index of monitoring and control plots at Jungbong area restored 17 years ago

M1 M2 M3 M4 M5 M6 M7 M8 Cl C2 C3 C4 C5 Coé Cc7
Cl 0.00 247 532 3.03 196 1093 378 247 -
C2 455 000 285 1233 203 635 000 443 535
C3 0.00 0.00 285 3.03 135 1532 0.00 0.00 1228 535
C4 170  0.00 285 885 0.00 515 520 155 555 894 424
Cs 461 000 285 1069 0.00 6.16 301 443 516 11.70 5.16 10.88
Cé 1.82 085 285 846 938 748 254 064 10.67 993 883 926 7.88
C7 0.79 487 0.00 11.67 000 0.00 231 064 000 475 000 467 3.60 14.77

M and C are referred to table 2 and 3.

Table 7. The flora of monitoring and control plots at Jungbong area restored 17 years ago

Total M1 M2 M3 M4 M5 M6 M7 M8 Cl c2 C3 c4 C5 C6 Cc7
Families 25 9 5 11 4 8 6 6 9 11 8 5 8 5 8 3
Genera 38 12 7 16 5 14 9 11 12 12 10 8 12 9 8 3
Species 42 11 3 16 3 10 9 9 10 13 6 7 11 7 5 2
Varieties 7 1 3 - 1 3 1 2 1 3 1 2 2 3 -
Forma 1 - - - - - - - - - - - - 1 1
Taxa 50 13 6 16 4 13 10 12 12 14 9 8 13 9 8 3

M and C are referred to table 2 and 3.
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Table 8. General description of monitoring and control plots at Nuebong Area restored 14 years ago

Altitude(m)

Slop Aspect
Topography
Slope(°)

Tree layer

Shrub layer

Ground cover

Monitoring Plots

M9 M10
1052 1054
334° 331°
Ridge Ridge
10 10
height(m) 2.0 -
covering(%) 10 -
number 4 -
height(m) 0.6 1.8
covering(%) 30 30
number 1 5
coverage(%) 30 35

Ml1
1055
13°
Ridge

0.5
40

30

C8

1061
335°
Ridge

1.8
20

10

Control Plots
C9
1057
10°
slope

20

1.8
20
4
20

C10
1051
296°
slope
20

1.6
20

30

M and C are referred table 2.

Table 9. Relative Importance Percentage of monitoring and control plots at Nuebong area restored 14 years ago

Plot Species RLP. M.R.LP.
T S
Salix hallaisanensis 78.44 - 39.12
M9 Morus bombycis - - 50.00
Lindera erythrocarpa 21.56 - 10.88
M0 Lindera erythrocarpa 100 - 75
Rhododendron mucronulatum var. ciliatum - 100 25
Mi1 Rhododendron mucronulatum var. ciliatum - 28.12 28.12
Rhododendron yedoense f. poukhanense - 71.89 71.89
Quercus mongolica 58.65 - 43.99
Morus bombycis 6.93 - 52
Hydrangea serrata f. acuminata - 14.3 3.58
C8 Stephanandra incisa - 46.93 11.73
Tripterygium regelii 8.34 20.74 11.44
Staphylea bumalda 18.3 - 13.73
Symplocos sawafutagi 7.79 18.05 10.36
Salix hallaisanensis 29.46 - 22.1
Quercus mongolica 11.29 - 8.47
Cc9 Morus bombycis 59.26 - 44.45
Stephanandra incisa - 53.38 13.35
Tripterygium regelii - 46.62 11.66
Quercus mongolica 59.21 11.09 47.18
10 Morus bombycis 40.8 - 30.6
Hydrangea serrata f. acuminata - 66.52 16.63
Stephanandra incisa - 22.4 5.6

R.ILP, M.R.IP., M and C are referred to table 4.
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rof HEAES uiee th2T2 20%0] Hlske] B
Aol Al 30-40% 02 = A btk 2959 1]
Brl BRAE20] gy o YA LofA &
2 30-35%72 UERH(Table 8). ol 4541414
A7 5 ARG BUAFET 374 5 MIE A%t
EYUAIFT 27 oAl TSl dxlgeet b &e] £
Hote 2 gelstalaL, I ArAdel 2+ C8, C109]
A ofEZol AZURTE CooA AR 35kl
UGN EHTable 9). EAAHTF52] T == 0.4560-1.1685
o] M9E vEreH, tiz= Cl00A] 116852 71 =
A YeRd I, ELAETE M109) A 0.45600.2 71 YA
UERgth A== 0.6500-0.96862] WA HAAHTF
M100f|4] 0.65000.= 7Hg WA Yepylt), o es
0.6931-1.09862] W2 A HLAAFE C8 TizTLoflA] 1.9459
2 27 e, SYAIRT M109F MIT AR 271429
A 7 SA UrERgE(Table 10).

Table 10. Species diversity index of monitoring and
control plots at area restored 14 years ago

H' I D H'max

M9 0.9503 0.8650 0.1350 1.086
M10 0.456 0.6500 0.3500 0.6931
M1l 0.5623 0.8113 0.1887 0.6931
C8 1.8849 0.9686 0.0314 1.9459

Cc9 1.5466 0.9610 0.0390 1.6094

C10 1.1685 0.8429 0.1571 1.3863

MO} T2 C9 AFo|Q] SAFER|Z7} 29.57% & 714 1=
Al b tH(Table 11).

Table 11. Similarity index between monitoring and
control plots at Nuebong area restored 14
years ago

M9 M10 Ml1 C8 C9 Cl10

C8 2.31 0.00  0.00
C9 29.57 0.00  0.00 20.13
C10 13.60 0.00 0.00 2797 21.09

H', J', D, Hmax, M and C are referred to table 5

ol A EAAY B BABAA ] 27
AFEA S 0.00-29.37%2) W91 Uehg). BAET
M103} M11, djZ2T- C8, C9 L C10 Afo]o] GAHEA|Z=7}

0.00% 7V ol S 74o] o] A xlo|glon, B HT

THEAIEAS 231} 3845 35 THIE 235 & MERT
o] HelElgick. HUAFHM)SE hETHC) FolA M9
A 15ERZOR 7H wo] Urehton], CoolA 18R,
C8fl A 1047, MI20JA 9&F<E MI0oA 87,
CoolA] THRZRA ABFo] BANHTAA F2 Heol
23319 tHTable 12).
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Table 12. The flora of monitoring and control plots at Nuebong area restored 14 years ago

Total M9 M10 M12 C8 Cc9 C10
Families 23 12 7 8 10 7 8
genera 38 15 8 9 11 11 8
species 35 9 6 6 11 4
varieties 7 2 2 - 2
forma 2 1 - 1 1 - 1
taxa 44 15 8 9 10 11 7

M and C are referred to table 2



BAZAA G A 7} 73

o BEZIA ST AOE etk BANFTE 2
dhxTol thste] BRAOR 5.05%2] FAE A4S Lhet
WA AT 19 FTHY SAEAS B 22.57%S
TEg v 223% SE0E SPAo] sE AoR HuE
th BNET 25 HRpat 143mEA F3 Az
o] 411 1.73m9] 82.6% 40|}

17d0] Z3HE $3 23 o H BUFAAe] Aok
2RAR) W 2nk AT Y thETe] Hse] of
112% 5202 %8 Aeolu], 275 +59 SAMo] &
oa BE AR FLALS e 43.75% $EOR 8% d
A0 T of oS oA Fo 28F Alzo] 93
SHL glo] ¥ BEYOR Spkdo] o|Fod HOE oy
S BU7AE A7) dfE ek SR E.

Table 13. Vegetation recovery of the two monitoring
areas restored at Nogodan

Site S1 Site S2
M C M C

Vertical layer
of vegetation

Hight of
woody plants(m)

2 2 2 2

1.05 0.93 1.43 1.73

Number of woody

plants(ca/25m?) 124 172 15 35
Taxa of plants 41 37 29 26
Species Diversity 0.93 1.40 0.66 1.53
Evenness 0.73 0.78 0.78 0.92
Dominance 0.26 0.21 0.82 1.65
Similarity index(%) 3.5 5.05

M: Monitoring plot, C: Control plot, S1 : Jungbong area
restored 17 years ago, S2 : the Nuebong area restored 14
years ago
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