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ABSTRACT

The purpose of this study is to assess the recovery rate of vegetation structure after restoration works at the
damaged Nogodan area in Jirisan National Park. Fourteen monitoring plots were set up at restoring work area
and twelve control plots were set up at natural forest near monitoring plots. Flora, Relative Importance
Percentage and Similarity Index were analyzed. Mean Similarity Index between monitering plot and control
plot near helliport area showed thirty five point two percent and height of shrub layer recovered up to twenty
percent, approxomately durindg twenty three years after experimental restoration works. Mean Similarity
Index between monitering plot and control plot around Nogodan peak area showed seventeen point six percent
but height of shrub layer recovered up to twenty percent, approxomately during ninteen years after restoration
works. Mean similarity index between monitering plot and control plot on transfered millitary area showed
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thirty four point three percent but coverage of shrub layer showed twenty percent,approxomately during seven

years after restoration works. Long term monitering shall be necessary for developing assessment criteria of

ecologial restoration and ecological restoration technology.
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Table 1. Size and number of monitering and Control
plots at restoration area in Nogodan, Jirisan
National Park

A Monitoring plots Control plots
rea

Size(m) No. of plot Size(m) No. of plot
Heliport Area 5X5 4 5X5 4
Peak Area 2X2 5 2X2 5
Millitary
Facility Area 2 X2 3 2 X2 3

3} ch(Brower and Zar, 1977; Shannon. and Weaver,
1963; Walter, et al., 1975).
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Figure 1. Location map of monitering plot at Nogodan area
1. Heliport Area, 2. Peak Area, 3. Military Facility
Area
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Table 2. General description of monitering and control plots at heliport area restored 23 years ago

Monitoring_plots Control plots

Ml M2 M3 M4 Cl1 C2
Altitude(m) 1438 1438 1438 1438 1439 1439
Slope Aspect 332° 332° 332° 332° 332° 332°
Topography Ridge Ridge Ridge Ridge Ridge Ridge

Slope(°) 5 5 5 5 5 5
height(m) - - - - 2.5 2.5

Tree layer covering(%) - - - - 40 40

number - - - - 4 7

height(m) 0.4 0.5 0.5 0.6 1.5 1.5

Shrub layer covering(%) 25 20 30 20 70 70

number 26 20 30 20 25 29

Ground cover  coverage(%) 35 30 35 35 30 30

M: Monitoring plot, C: Control plot

Table 3. Relative Importance Percentage of monitering and control plots at heliport area restored 23 years ago

. R.L.P.
Plot Species - M.R.L.P.
T S
Rhododendron mucronulatum var. ciliatum - 72.57 24.19
Salix caprea - 17.78 5.93
M1 Rhododendron schlippenbachii - 3.56 1.19
Tripterygium regelii - 3.56 1.19
Betula ermanii - 2.54 0.85
Rhododendron mucronulatum var. ciliatum - 58.64 19.55
M2 Salix caprea - 36.00 12.00
Betula ermanii - 5.37 1.79
Rhododendron mucronulatum var. ciliatum - 61.14 20.38
Salix caprea - 21.53 7.18
M3 Rhododendron schlippenbachii - 12.43 4.14
Betula ermanii - 2.64 0.88
Pinus densiflora - 2.27 0.76
Salix caprea - 36.37 12.12
M4 Rhododendron mucronulatum var. ciliatum - 28.60 9.53
Pinus densiflora - 27.56 9.19
Betula ermanii - 7.47 2.49
Rhododendron mucronulatum var. ciliatum 32.74 58.55 41.34
Rhododendron schlippenbachii 37.01 4.43 26.15
C1 Pinus densiflora 20.25 - 13.50
Tripterygium regelii - 32.66 10.89
Fraxinus sieboldiana - 4.36 1.45
Rhododendron mucronulatum var. ciliatum 35.58 0.49 44.64
o Rhododendron schlippenbachii 49.96 0.17 36.69
Fraxinus sieboldiana 14.46 0.03 9.64
Tripterygium regelii - 0.31 9.03

R.I.P.: Relative Importance Percentage, M.R.I.P.. Mean Relative Importance Percentage, T: Tree layer, S:
Shrub, M: Monitoring plot, C: Control plot
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Table 5. Similarity index of monitoring and control

plots at heliport area restored 23 years ago

M1 M2 M3 M4 Cl
Cl 31.25 33.33 38.71 45.71 -
C2 33.33 28.57 34.48 36.36 93.33

M and C are referred to table 2.
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Table 6. The flora of monitoring and control plots at heliport area restored 23 years ago

Total Ml M2 M3 M4 Cl C2
Families 21 14 11 11 14 12 10
Genera 29 14 13 13 18 14 12
Species 28 14 13 14 16 14 12
Varieties 4 2 1 1 3 2 2
Taxa 32 16 14 15 19 16 14
M and C are referred to table2.
Table 7.General description of monitering and control plots at peak area restored 19 years ago
Monitoring Plots Control Plots
M5 M6 M7 M8 M9 C3 C4 C5 Cé6 C7
Altitude(m) 1492 1495 1496 1496 1494 1490 1490 1490 1490 1490
Slope Aspect 25° 25° 30° 25° 25° 30° 30° 30° 30° 30°
Topography slope slope slope slope slope slope slope slope slope slope
Slope(®) 8 12 5 5 2 15 15 15 15 15
height(m) - - - - - 2.5 2.4 2.7 2.6 2.6
Tree layer covering(%) - - - - - 20 20 20 20 20
number - - - - - 1 7 2 1 1
height(m) 0.6 - - 0.5 0.6 1.3 1.4 1.0 0.8 1.4
Shrub layer covering(%) 40 - - 30 50 80 80 80 80 80
number 10 - - 6 11 8 5 7 7 8
Ground cover covering(%) 60 95 90 65 35 10 5 5 5 5
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Table 8. Relative Importance Percentage of monitering and control plots at the peak area restored 19 years ago

Plot Species T R.LP. S M.R.LP.
M5 Rhododendron mucronulatum var. ciliatum - 100.00 33.33
M6 - - - -
M7 - - - -
M8 Rhododendron mucronulatum var. ciliatum - 100.00 33.33
Lespedeza cyrtobotrya - 53.07 17.69
M9 Rhododendron mucronulatum var. ciliatum - 40.39 13.46
Weigela florida - 6.55 2.18
Rhododendron schlippenbachii 100.00 63.99 88.00
3 Weigela florida - 17.10 5.70
Tripterygium regelii - 13.57 4.52
Rhododendron mucronulatum var. ciliatum - 5.34 1.78
Rhododendron schlippenbachii 87.78 40.74 72.10
C4 Rhododendron mucronulatum var. ciliatum 12.22 25.96 16.80
Tripterygium regelii - 33.30 11.10
Rhododendron schlippenbachii 72.73 30.98 58.81
C5 Tripterygium regelii 27.27 60.95 38.50
Rhododendron mucronulatum var. ciliatum - 8.07 2.69
C6 Rhododendron schlippenbachii 100.00 - 66.67
Tripterygium regelii - 100.00 33.33
Weigela florida 100.00 12.05 70.68
Cc7 Tripterygium regelii - 76.78 25.59
Philadelphus schrenkii - 11.17 3.72

R.I.P., M.RIP, M and C are referred to table 3.
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Table 9. Species diversity index of monitering and
control plots at the peak area restored 19

years ago

H' J D H' max
M5 0 0 1.0000 0
M6 - - - -
M7 - - - -
M8 0 0 1.0000 0
M9 0.9165 0.8342 0.1658 1.0986
C3 1.2149 0.8764 0.1236 1.3863
C4 0.8676 0.7897 0.2103 1.0986
C5 0.8487 0.7725 0.2275 1.0986
C6 0.3768 0.5436 0.4564 0.6931
C7 0.8487 0.7725 0.2275 1.0986
H', J', D, Hmax, M and C are referred to table 4.

Table 10. Similarity index of monitering and control plots at the peak area restored 19 years ago

M5 M6 M7 M8 M9 C3 C4 C5 Cé6
C3 23.08 40.00 35.71 18.18 26.67 -
C4 24.00 25.00 22.22 12.50 13.79 68.97 -
Cs5 32.00 16.67 22.22 18.75 20.69 62.07 78.57 -
Cé 0 0 9.09 0 8.33 58.33 69.57 78.26 -
C7 8.70 18.18 16.00 6.67 22.22 59.26 53.85 61.54 76.19

M and C are referred to table 2.
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Table 11. The flora of monitering and control plots at the paek area restored 19 years ago
Total M5 M6 M7 M8 M9 C3 C4 CS5 C6 C7
Families 19 8 8 10 11 12 12 10 9 8 10
Genera 35 10 10 13 17 15 14 13 12 9 12
Species 35 8 9 12 15 15 15 13 13 9 12
Varieties 4 3 1 1 3 - 1 1 1 - -
Taxa 41 11 10 13 18 15 16 14 14 9 12
M and C are referred to table 2.
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Table 12. General description of monitering and control plots at military facilities area restored 7 years ago

Monitoring Plots

Control Plots

M10 MI11 MI12 MI13 MI14 C8 Cc9 C10 Cl11 C12
Altitude(m) 1456 1449 1448 1443 1441 1448 1448 1448 1448 1448
Slop Aspect 243° 264° 264° 264° 264° 285° 285° 285° 285° 285°
Topography slope slope slope slope slope slope slope slope slope slope
Slope(°) 5 6 5 8 10 20 20 20 20 20
height(m) - - - - - - - 2.5 2.5 2.5
Tree layer  covering(%) - - - - - - - 5 20 5
number - - - - - - 1 6 1
height(m) 0.4 0.5 0.4 0.5 0.4 0.7 1 0.8 0.7 0.9
Shrub layer covering(%) 20 20 30 10 5 90 90 70 60 70
number 12 16 14 2 3 17 16 19 5 13
Ground o verage(%) 25 10 15 5 30 - 5 10 5 10

cover

M and C are referred table 2.
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Table 13. Relative Importance Percentage of monitering and control plots at military facility area restored 7 years ago

. R.LP.
Plot Species T S M.R.I.P.
M10 Tripterygium regelii - 60.59 20.20
Schisandra chinensis - 39.41 13.14
Tripterygium regelii - 57.61 19.20
Ml11 Symplocos chinensis f. pilosa - 22.99 7.66
Salix caprea - 19.40 6.47
Tripterygium regelii - 75.01 25.00
M12 Quercus serrata - 14.50 4.83
Philadelphus schrenkii - 10.49 3.50
MI3 Lespedeza bicolor - 68.48 22.83
Tripterygium regelii - 31.52 10.51
Salix caprea - 43.84 14.61
M14 Tripterygium regelii - 29.71 9.90
Quercus serrata - 26.45 8.82
s Tripterygium regelii - 67.00 22.33
Rhododendron mucronulatum var. ciliatum - 33.00 11.00
Tripterygium regelii - 60.21 20.07
C9 Rhododendron mucronulatum var. ciliatum - 35.00 11.67
Symplocos chinensis f. pilosa - 4.79 1.60
Rhododendron mucronulatum var. ciliatum 100.00 35.18 78.39
C10 Tripterygium regelii - 56.33 18.78
Symplocos chinensis f. pilosa - 8.49 2.83
Cll Rhododendron mucronulatum var. ciliatum 75.41 - 50.27
Tripterygium regelii 24.59 100.00 49.73
Rhododendron mucronulatum var. ciliatum 100.00 7.94 69.31
C12 Tripterygium regelii - 65.06 21.69
Symplocos chinensis f. pilosa - 27.00 9.00R

R.ILP, M.R.I.P.,, M and C are referred to table 3.

Table 14. Species diversity index of monitering and
control plots at military facility area restored

7 years ago
H' J' D H'max
M10 0.6792 0.9799 0.0201 0.6931
Ml11 0.7029 0.6398 0.3602 1.0986
MI12 0.6560 0.5971 0.4029 1.0986
M13 0.6931 1.0000 0 0.6931
M14 1.0986 1.0000 0 1.0986
C8 0.6492 0.9367 0.0633 0.6931
C9 0.8305 0.7560 0.2440 1.0986
C10 0.8018 0.7298 0.2702 1.0986
Cl11 0.6555 0.9457 0.0543 0.6931
C12 0.8921 0.8120 0.1880 1.0986

H', J', D, Hmax, M and C are referred to table 4
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Table 15. Similarity index between monitoring and control plots at military facility area restored 7 years ago
M10 Ml11 Mi12 MI13 M14 C8 Cc9 C10 Cl1
C8 40.00 46.51 45.71 20.00 46.15 -
C9 27.27 34.29 29.63 18.75 25.81 41.67 -
C10 32.00 47.37 33.33 22.86 41.18 59.26 63.16 -
Cl1 29.63 50.00 31.25 21.62 38.89 68.97 57.14 83.33 -
C12 34.48 47.62 35.29 20.51 36.84 58.06 52.17 76.92 85.71
Table 16. The flora of monitoring and control plots at military facility area restored 7 years ago
Total M10 Ml11 M12 M13 M14 C8 C9 C10 Cl1 C12
Families 27 9 19 13 15 13 11 7 10 11 10
genera 49 14 25 19 22 21 13 8 11 13 15
species 49 12 23 17 20 23 15 6 9 11 14
varieties 6 2 3 2 4 - 1 1 1 1 -
forma 1 - 1 - - - - 1 1 1 1
taxa 56 14 27 19 24 23 16 8 11 13 15
M and C are referred to table 2
Table 17. Vegetation recovery of the three monitoring areas restored at Nogodan
Site S1 Site S2 Site S3
M C M C M C
Vertical layer of vegetation 2 3 2 3 2 3
Hight of woody plants(m) 0.5 2.5 0.6 2.6 0.4 1.8
Number of woody plants(ea/4m2) 15 9 27 47 47 70
Taxa of plants 24 17 27 23 39 20
Species Diversity 0.95 1.11 0.31 0.83 0.77 0.77
Evenness 0.67 0.75 0.28 0.75 0.84 0.84
Dominance 0.33 0.25 0.72 0.25 0.16 0.16
Similarity index(%) 35.2 26.4 343

M: Monitoring plot, C: Control plot, SI : heliport area restored 23 years
ago, S2 : the peak arearestored 19 years ago, S3
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Table 18. Life forms of the identified plants of the
three monitoring areas restored at Nogodan

S1 S2 S3

M C M C M C

Th - - 1 - 1 -
G 4 4 6 10 8
H 9 7 13 12 19 11
CH 3 - 3 - 3 -
N 4 3 4 1
M 2 2 1 1 1 -
MM 2 1 - - 1 -
Total 24 17 27 23 39 20

Th: Therophytes, N: Nanophanerophytes, G: Geophyte
H: Hemicryptophytes, CH: Chamaephytes, M: Monitoring
plot, M: Mirophanerophytes, MM: Megaphanerophytes,
C: Control plot, C, M, S1, S2 and S3 are referred to table 17
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