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The Analysis of Forest Ecosystem in Wangpicheon
Area, Uljin-gun, Gyeongsangbuk-do, Korea'
-With a Special Reference to Vegetation-
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ABSTRACT

Wangpicheon, which is located in Uljin-Gun, Korea, is threatened with various
developments plan recently. To investigate the forest structure, actual vegetation and degree
of green naturality(DGN) in Wangpicheon, survey was carried out within about 1km width
from the stream. In the analysis of actual vegetation, the forest type around Wangpicheon is
differentiated into 26 vegetation ones. In these, six Pinus densiflora-dominated vegetation
types are appeared a great many of them. In DGN analysis, 70.8% of total area is covered by
DGN 8 and 0.3% of total area is covered by DGN 9. According to the analysis of classification
by TWINSPAN, the community was divided by three types of Pinus densiflora community and
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two types of Quercus spp. community i.e. Quercus mongolica and Q. valiabilis comraunity. The
structure of communities were analyzed using importance percentage, and species and
individuals, DBH distribution and similarity analysis were executed.
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Table 1. The standard of degree of green naturality(DGN)

Type DGN Remarks

- Any vegetation scarely exists

- Artifical paving zone, artifical building zone etc.
Deveolpment ~ ------ e
land 9 - Rice field, dry field etc.

- Dominance of growing grass

- Grassland which is composed of low height grass like Zoysia japonica,
Trifolium repens, etc.

- Bunt zone, artifical orchardgrass area, exotic plants area

- Grassland which is composed of simple species, one-story community

- Grassland zone called the secondary-grass in general tall height grass area
Anti - such as Sasa borealis, Miscanthus sinensis-Persicaria thunbergii
Deveolpment community, P. thunbergii-Phragmites communis community
land - Secondry-grass land for less exotic plant area, two-story community
- Creeper area

- Vegetative zone called the secondary-forest in general
7 - Vegetation zone for young trees, up to 20 years old secondary-forest
- Cleaning zone or thinning zone of 20 ~ 50years old secondary-forest

- Secondary-forest similar to a primeval forest or natural forest
8 - Vegetative zone for middle-aged trees, from 20 up to 50 years old
- Secondry forest for high diversity, high story-structure community

- Forest the highest vegetative zone, which is the last stage of succession,
forms various layers of vegetation
- Vegetative zone for old trees, over 50 years old
Natural land - Quercus serrata or Q. mongolica is dominate community and Sorbus
9 alnifolia, Carnipus laxiflora, Acer pseudo-sieboldianum, Sorbus alnifolia,

Carnipus laxiflora, Acer mono, Fraxinus rhynchophylla, Carpinus cordata
etc.

- Vegetation community of climate climax or soil climax

- Monostratum plant community
- Perpetual plant community (Miscanthus sinensis community etc.)

* DGN : Degree of green natrality
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Figure 1. The location map of the survey plots in the Wangpicheon Area, Uljin
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Table 2. The types and area of actual vegetation in Wangpicheon, Uljin

Type Community Area(m?) Ratio(%)
P. densiflora 25,505,412 64.5
P. densiflora-Q. variabilis 191,325 0.5
Pinus densiflora P. densiflora-@Q. variabilis-Q. mongolica 169,673 0.4
P. densiflora-Q. mongolica 859,121 2.2
P. densiflora-@Q. spp. 448,254 1.1
28,235,859(71.4%) P. densiflora-Deciduous broad-leaf 1,062,074 2.7
Q. variabilis 636,845 1.6
L. Q. variabilis-P. densiflora 98.549 0.2
Quercus variabilis Q. variabilis—@Q. mongolica 100,470 0.3
Q. variabilis-@. spp. 58,065 0.1
1,673.526(4.2%) Q. variabilis-Deciduous broad-leaf 779,597 2.0
Q. mongolica 252,735 0.6
. Q. mongolica-@Q. variabilis 183,463 0.5
Q. mongolica @. mongolica—-q). variabilis-Deciduous broad-leaf 275,712 0.7
Q. mongolica-Q. variabilis-P. densiflora 483,684 1.2
1,770,021(4.5%) . mongolica-Q. spp. 574,427 1.5
Q. spp. 210,791 0.5
Deciduous broad-leaf 648,449 1.6
Deciduous broad-leaf-Q. mongolica—@Q. variabilis 18,592 0.1
Larix kaempferi 130,294 0.3
Fte P. koraiensis 24,670 0.1
) Shrub 149,240 0.1
Tree cutting down area 300,039 0.8
Cultivated land 3.407,178 8.6
Stream 2,538,219 6.4
Etc. 452,728 1.1

Total 39,559,607 100.0
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Figure 2. Actual vegetation map
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Figure 3. The map of degree of green naturality(DGN) of Wangpicheon, Uljin
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Table 3. The degree of green naturality(DGN)
and area of DGN in Wangpicheon, Uljin

DGN Area(n?) Ratio(%)

9 138.424 0.3

8 28,008,248 70.8
7(8) 2,441,743 6.2

7 1,381.956 3.5

6 238,121 0.6

5 449,279 1.1

2 3,461,137 8.7

1 3,440,699 8.7
Total 39,559,607 100.0
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4. NMTE B4

1) ZAPQ Sl EH Il &

AFRAAA ) A 2ATE JAA#H
classification ¥ ordination 713l &) AVF
=& |, 2uFeeE [, 24524 1, 42453
(), EFUYETS(V)9 57) 2oz FEHA
t}H(Table 4).

AR [ 2 F 7 247 29,
F2 BE, B, BAle 10~40°2 9

Table 4. Description of the physical features of each plot classified by TWINSPAN in the

Wangpicheon, Uljin

Community Plot Number

l

I

5 6 12 13 14 23 24 1 2 3 4 7
Altitude(m) - - 100 100 - - - 300 350 250 250 350
Aspect N20E N20E N60E N60E N45W E E S S N S20w S
Slope( ") 10 10 40 40 20 15 15 25 25 - 16 15
Height of canopy(m) 22 22 16 16 15 15 15 9 10 20 12 7
Mean DBH of canopy(cm) 35 35 24 24 30 20 20 20 20 - 24 12
Cover of canopy(%) 9% 9% 9 90 70 70 70 50 50 70 70 90
Height of understory(m) 7 7 5 5 5 7 7 5 6 5 6 5
Mean DBH of understory(cm) 5 5 2 2 2 5 5 5 6 5 6 3
Cover of understory(%) 35 3 30 30 40 30 30 60 70 70 30 60
Height of shrub(m) 15 15 10 10 15 15 15 15 15 12 15 12
Cover of shurb(%) 9 90 60 60 95 8 8 50 50 30 95 90
Table 4. (Continued)
Community Plot Number I i v v

8 11 15 16 9 19 20 21 22 10 17 18
Altitude(m) 350 - - 50 350 - - - - - 50 50
Aspect S N30E N10E N45E S N30E N30E S15E S15E N30E S30E S30E
Slope( *) - 45 25 25 - 2 2 5 5 30 40 40
Height of canopy(m) 4 10 16 15 14 15 15 15 15 10 15 15
Mean DBH of canopy(cm) 25 20 20 25 25 25 25 20 20 20 25 25
Cover of canopy(%) 60 95 70 90 60 920 90 85 85 95 90 90
Height of understory(m) 4 8 4 5 4 6 6 6 6 8 7 7
Mean DBH of understory(cm) 5 5 3 5 5 3 3 3 3 5 5 5
Cover of understory(%) 60 50 5 60 60 < <5 20 20 A0 20 20
Height of shrub(m) 1.5 20 12 15 15 12 12 12 12 20 10 1.0
Cover of shurb(%) 50 50 95 90 50 50 50 70 70 50 60 60
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Figure 4. The dendrogram of classification by

TWINSPAN using twenty-four plots in
the Wangpicheon(Indicator species:
Pd: Pinus densiflora, Fs: Fraxinus
sieboldiana, Rm: Rhododendron
schlippenbachii, Qs: Quercus serrata,
Om: Q. mongolica, So: Styrax obassia,
Cj: Callicarpa japonica, Cc: Castanea
crenata, Rs: Rh. mucronulatum, Ud:
Ulmus davidiana, Qv: Q. variabilis,
N/O: Non observation)

LR

» 15
0 %5 %2 .7

? A

0 280 L
TetAKB

Figure 5. DCA ordination of the sample plots in

the Wangpicheon
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ZATE YA e 2 DCA ordination®A-& Jehd

Holtk, A 123 A 229 Eigenvalue’t 4z
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9] 70.6% 24 Total varianced] W& AE & =

of A 1, 2&< o] &3 ct. TWINSPANC] &3}
228 A4FTH(]. 1, 1)L 39 I3
M=, Adurge(N)2 4Fe £E83% ¥&a e 2RI 94E A A E
ot EFUFZE(V)Y A 173 182 LEF

(1) 2uF2=(1)

o d&Aez WA HA.

Table 5. Importance percentage(%) of Pinus densiflora community( [ ) by layer

Table 5& 49 F3 Fd443F 714 WA

el Foltl, & 7T 2AAFE X3 9o,

Species c* U S MIP
Pinus densiflora 100.00 37.33 - 58.25
Corylus heterophylla - - 0.25 0.04
Corylus sieboldiana - - 2.51 0.42
Castanea crenata - 5.93 1.43 2.22
Quercus variabilis - 8.30 13.29 6.90
Quercus mongolica - 14.67 12.74 9.29
Quercus serrata - - 5.02 0.84
Celtis jessoensis - - 0.30 0.05
Lindera obtusiloba - 2.02 9.91 2.33
Stephanandra incisa - - 4.26 0.71
Sorbus alnifolia - 1.54 - 0.51
Rubus crataegifolius - - 0.34 0.06
Rubus parvifolius - - 0.52 0.09
Rosa multiflora - - 0.18 0.03
Prunus sargentii - 5.00 2.21 2.04
Lespedeza maximowiczii - - 0.64 0.11
Lespedeza cyrtobotrya - 0.83 0.71 0.40
Robinia pseudo-acacia - 0.46 - 0.15
Zanthoxylum schinifolium - - 0.51 0.09
Rhus chinensis - - 0.60 0.10
Rhus trichocarpa - 8.79 2.97 3.43
Euonymus pauciflorus - - 2.17 0.86
Acer mono - 0.54 - 0.18
Parthenocissus tricuspidata - - 1.97 0.33
Rhododendron mucronulatum - 3.23 6.52 2.16
Rhododendron schlippenbachii - - 2.96 0.49
Symplocos chinensis for. pilosa - - 1.40 0.23
Styrax obassia - 1.52 0.17 0.54
Styrax japonica - - 5.01 0.84
Fraxinus sieboldiana - 7.81 5.96 3.60
Ligustrum obtusifolium - 1.00 1.09 0.52
Callicarpa japonica - - 412 0.69
Lonocera maackii - 1.04 1.20 0.55
Smilax china - - 5.90 0.98
Euonymus alatus for. ciliato-dentatus - - 0.21 0.04

* C: Canopy layer, U: Understory layer, S: Shrub layer, MIP: Mean importance percentage
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Table 6. Importance percentage(%) of Pinus densiflora community( ]| ) by layer

Species c’ U S MIP
Pinus densiflora 90.79 27.24 1.04 54.65
Juniperus rigida - 1.45 - 0.48
Betula davurica 0.69 - - 0.35
Quercus variabilis 2.17 10.95 9.05 6.24
Quercus aliena - 2.83 - 0.94
Quercus mongolica 4.41 19.94 15.23 11.39
Quercus serrata 1.28 9.01 9.99 5.31
Lindera obtusiloba - 0.89 4.12 0.98
Deutzia parviflora - - 0.65 0.11
Stephanandra incisa - - 1.95 0.33
Sorbus alnifolia - 1.66 - 0.55
Rosa multiflora - - - 0.43 0.77
Prunus sargentii 0.67 1.87 - 0.96
Lespedeza maximowiczii - - 3.50 0.58
Lespedeza cyrtobotrya - - 1.10 0.18
Rhus chinensis - - 0.80 0.13
Rhus trichocarpa - 4.30 0.43 1.51
Euonymus pauciflorus - - 3.09 0.52
Acer pseudo-sieboldianum - - 0.22 0.04
Parthenocissus tricuspidata - - 0.20 0.03
Rhododendron mucronulatum - 1.09 5.88 1.34
Rhododendron schlippenbachii - 1.19 20.01 3.73
Symplocos chinensis for. pilosa - - 1.25 0.21
Styrax obassia - 3.81 0.81 1.41
Fraxinus sieboldiana - 12.94 14.91 6.80
Callicarpa japonica - 0.52 0.81 0.31
Viburnum erosum - - 0.22 0.04
Lonocera maackii - - 0.46 0.08
Lonicera praeflorens - 0.34 0.93 0.27
Smilax china - - 2.94 0.49

* C: Canopy layer, U: Understory layer, S: Shrub layer, MIP: Mean importance percentage
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Table 7. Importance percentage(%) of Pinus densiflora community(ll) by layer

Species c* U S MIP
Pinus densiflora 100.00 36.47 - 62.16
Castanea crenata - 1.82 1.87 0.92
Quercus variabilis - 22.23 18.53 10.50
Quercus mongolica - 8.91 0.92 3.12
Clematis apiifolia - - 0.88 0.15
Lindera obtusiloba - 7.20 15.94 5.06
Stephanandra incisa - - 8.97 1.50
Rubus crataegifolius - - 1.13 0.19
Rosa multiflora - - 0.62 0.10
Lespedeza maximowiczii - 4.48 29.96 6.49
Robinia pseudo-acacia - 3.53 - 1.18
Zanthoxylum piperitum - - 1.43 0.24
Securinega suffruticosa - - 0.60 0.10
Rhus trichocarpa - - 0.89 0.15
Euonymus pauciflorus - - 0.54 0.09
Celastrus orbiculatus - - 0.43 0.07
Staphylea bumalda - 0.96 3.18 0.85
Acer ginnala - - 1.45 0.24
Acer mono - - 0.48 0.08
Ampelopsis heterophylla - - 1.32 0.22
Elaeagnus umbellata ' - 1.20 - 0.40
Cornus controversa - 3.78 1.34 1.48
Symplocos chinensis for. pilosa - - 0.78 0.13
Styrax obassia . - 9.42 551 4.06
Callicarpa japonica - - 1.06 0.18
Lonicera japonica - - 0.85 0.14
Smilax china - - 1.38 0.23

* C: Canopy layer, U: Understory layer, S: Shrub layer, MIP: Mean importance percentage
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Table 8. Importance percentage(%) of Quercus mongolica community(IV) by layer

Species c* U S MIP
Pinus densiflora 16.92 - 5.64
Ulmus davidiana var. japonica - 2.89 0.48
Alnus hirsuta - - 3.89
Carpinus laxiflora 8.44 - - 4.22
Quercus mongolica ’ 65.71 13.14 - 37.24
Lindera obtusiloba - 8.69 1.45
Deutzia prunifolia - 9.04 1.51
Philoadelphus schrenckii - 6.39 1.07
Spiraea blumei - 5.78 0.96
Stephanandra incisa - 4.66 0.78
Sorbus alnifolia 6.70 - 2.23
Rosa multiflora - 2.44 0.41
Maackia amurensis 10.33 - - 5.17
Staphylea bumalda - 2.89 0.48
Acer mono 7.77 17.68 6.57 10.87
Acer pseudo-sieboldianum 7.64 15.50 5.13
Styrax obassia 22.58 - 7.53
Callicarpa japonica - 11.06 1.84
Weigela subsessilis 5.58 - 1.86
Lonocera maackii 9.78 24.07 7.27

* C: Canopy layer, U: Understory layer, S: Shrub layer, MIP: Mean importance percentage
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Table 9. Importance percentage(%) of Quercus valiabilis community( V ) by layer

Species c* U S MIP
Ulmus davidiana var. japonica - - 2.83 0.47
Quercus variabilis 100.00 75.70 9.80 76.87
Quercus dentata - - 8.13 1.36
Quercus aliena - - 5.05 0.84
Lindera obtusiloba - - 1.62 0.27
Prunus sargentii - 7.15 2.97 2.88
Lespedeza maximowiczii - - 57.92 9.65
Rhus chinensis - - 0.63 0.11
FEuonymus pauciflorus ~ 11.81 4.52 4.69
Celastrus orbiculatus - - 0.62 0.10
Parthenocissus tricuspidata - - 0.66 0.11
Elaeagnus umbellata - - 1.56 0.26
Diospyros lotus - 5.35 - 1.78
Styrax japonica - - 0.63 0.11
Lonicera japonica - - 2.42 0.40
Smilax china - - 0.65 0.11

* C: Canopy layer, U: Understory layer, S: Shrub layer, MIP: Mean importance percentage
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Table 10. The DBH distrubution of major woody species for each community in the Wangpicheon,

Uljin
Community  Species 8* D, Dy Dy Ds D¢ D; Dg Dy Dy Dy Dy
Pinus densiflora - 2 11 28 29 19 12 8 4 2 - 4
Quercus variabilis 120 13 9 1 - - - - - - - -
Pinus Quercus mongolica 176 34 8 1 - - - - - - - -
densiflora( 1) Quercus serrata 64 - - - - - - - - - - -
(Unit:700n?) Sorbus alnifolia - 3 - - - - - - - - - -
Prunus sargentii 12 10 1 - - - - - - - - -
Fraxinus sieboldiana 84 18 1 - - - - - - - - -
Pinus densiflora 20 10 26 18 22 15 8 5 2 1 1 -
Betula davurica - - 1 - - - - - - - -
Pinus Quercus variabilis 64 21 2 - - - - - - - -
densiflora(l) Quercus aliena - 8 - - - - - - - - - -
(Unit:900m?) Quercus mongolica 100 36 11 5 - - - - - - - -
Quercus serrata 72 18 6 - - - - - - - - -
Fraxinus sieboldiana 188 28 - - 1 - - - - - - -
pi Pinus densiflora - 2 8 17 11 13 11 1 1 - - -
nus iabili 7% 20 - - - - - - - - - -
densiflora(ll) gug(c:us :;:;ag 111 s 4 7
it: 600 uercus olica - - - - - - - - - -
(Unit:600nr) Styrax obassia 24 3 1 - - - - - - - - -
) Quercus mongolica e T T T
Pinus densiflora - - - 1 - - - - - - -
Quercus Ulmus davidiana
mongolica([V) var. japonica 4 - - - - - - - - - - -
(Unit: 100m) Maackia amurensis - - - 1 - - - - - - - -
Acer mono 4 1 2 - - - - - - - - -
Quercus variabilis 36 3 1 4 10 8 5 1 - - - -
Qu?ml,ls, Quercus dentata 28 - - - - - - - -
valiabilis(V) . ~ o o
(Unit-200m) Quercus aliena 20 - - -
nit: Prunus sargentii 4 1 - - - - - - = - - -

* S: Shrub layer, D:DBH(cm), 2£D,< 7, 7£D,< 12, 12D, 17, 17D 22, 225D 27, 272D, (32,
32=Dg (37, 37<Dy(42, 42D, 47, 47£Dy; (52, D252

Table 11. Descriptive analysis of the number of species and individuals of 24 plots in Wangpicheon(Unit:

500mz2)
Descriptive No. of individual : No. of species
analysis Tree  Understory  Shrub Total Tree  Understory Shrub Total
Mean 125+50 189+13.8 130.5+53.3 161.81546 1.5+1.2 5427 95139 164146
Median 12.0 14.5 140.0 162.5 1.0 5.0 10.0 17.0
Mode 8.0 11.0 92.0 125.0 1.0 5.0 12.0 22.0
Maximum 26 57 264 297 5 11 17 33

Minimum 6 3 36 64 1 1 3 5




168 AFE-AH s

A8 A) 17(2) 2003

Table 12. Similarity index(%) between communities

Community I I m v
I 83.05
Il 73.98 68.16
v 19.59 20.80 15.89
v 9.98 966 1793 0.74
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