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Classification of Vegetation Units and Its Detailed Mapping
for Urban Forest Management’

- On Mt. Moodeung in Kwangju, Korea -
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ABSTRACT

Management units of forest vegetation established on Mt. Moodeung (1,186.8m), a typical urban forest
at Kwangju city located in the southwestern Korea, was classified phytosociologically and its spatial
distribution mapped out with special reference to its ecological conservation and management. Management
units of this area were classified into three categories; twenty-one higher units, ten lower units and nine
lowest units, giving a total of 31 zones. Total area for detailed mapping was 2,779.5ha, of which natural
vegetation accounted for 2192.0ha (78.9%), residing in most part of this area, artificial vegetation for
159.1ha (5.7%), and non-forested area including arable area, burned area and others for 428.4ha (15.5%).
The ratio of natural forest element showed 93.2%, which is much higher when compared with those of
other urban forests.
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INTRODUCTION

International attention to forest and forestry has
recently focused on degradation and protection of
the urban forest. From this point of view, urban
forests are as noteworthy ecosystems as coral reefs,
mire vegetation and tropical rain forests. The urban
forest may be defined as the sum of all woody and
associated vegetation in and around dense human
settlements, ranging from small communities in
rural settings to metropolitan region (Miller, 1997).
The urban forest is part and parcel of the human
environment, and, according to DeGraaf (1974),
provides habitat for a great diversity of wildlife in
the city. The concept of an urban forest is best
understood when viewing cities from the air. The
density of the urban forest varies with patterns of
land use in urban areas. Rowntree (1984) suggests
that three factors determine overall urban forest
sturcture : urban morphology, natural factors, and
management. Urban forest management is the
establishment and care of this resource. The USDA
Forest Service (1990) defines the management of
the urban forest as the planning for and management
of a community’s forest resources to enhance the
quality of life. Urban forests are usually managed
at the ecosystem level, with the typical management
unit defined as a community consisting of similar
vegetation on a relatively uniform site. Classification
of forest vegetation has been based solely on domi -
nant trees, as in silvicultural systems for the major
forest type of the urban area. Little use has been
made of indicator plants or plant associations. In
recent years, however there have been considerable
advances in forest vegetation classification and in
the inference of management implications from such
ecological association. That these associations are
mappable adds to their usefulness in forestry.
Vegetation mapping is sometimes used to protect
forestland, as well as rare and endangered species
and ecosystem. A detailed vegetation mapping
provides the information for a tool and methods

available to look at, study and map the forest

resources in cities (Kuchler, 1967; Hampe, 1982;
Toyohara, 1984). In general classification system,
both understory and overstory vegetation are con -
sidered, as compared with the Finnish system that
relies strictly on understory plants or those of the
United States, which use only trees. The fundamen -
tal ecological unit in the classification scheme is
the forest community, which is a collective term for
those physical environments capable of supporting
a particular dominant plant association. Vegetation
units are useful in predicting forest site characte -
ristics. Vegetation units can also aid in determining
which species to plant or favor on a particular site,
and in predicting the rate of development of new
forest cover following logging. Vegetation units are
founded upon the fact that plant communities are
meaningful integrators of interacting environmental
factors (soils, landform, and climates). These units
are interpreted in terms of predicting succession
trends, potentials for vegetative productivity, and
management opportunities and limitations. Therefore,
to document and understand vegetation units of
urban forest are very important.

The area of the urban forest in Korea is relatively
small compared with that of mountain forest. Man -
agement experience and research information that
can be applied to management of urban forests is
limited (Lee, 1995; Cho, 1997; Cho and Cho, 1998;
Cho et al., 1999). There are few reports classifying
and mapping of forest vegetation in Korea, with
special reference to the ecological management of
urban forests. In particular, there are not much works
on the detailed vegetation mapping in the view of
vegetation ecology. The main purposes of this
research are to classify and map in detail the forest
vegetation units of Mt. Mudeung as to be a
standard model site for ecological conservation and
management of urban forest in Kwanju area.

STUDY AREA AND METHODS

Mt. Mudeung is located in the suburban of
Kwangju, southwestern Korea between latitudes 35°
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06" 21" to 35° 10° 16” N and longitudes 126°
59 49” t0 127° 01° 34" E. The highest elevation
is 1,186.8m above sea level. Geologically, it mainly
consists of andesite and the Mesozoic formations are
scattered locally. Climatically, it is warm-temperate
in Jowlands and cool-temperate in areas at higher
elevation, with an average annual temperature of
12.8°C. Average annual rainfall is 1,356.9 millimeters
and is higher than 1,274mm the average of the
country (KMA, 1998). The land use types of the
study area were mountains 75%, rocks 10.5% and
others 19%.

The natural forest vegetation of the study area
includes the deciduous broad-leaved forest and the
intermediate conifer forest formations. Ranges of
the vertical distribution of these forest formations
are known as follows : the first is developed at
higher elevations than about 400m and the second
at lower elevations than 400m. In the present time,
however, the greater part of these climax forest
formations have mostly been destroyed and replaced
by secondary forests, artificial forest vegetation
and others.

Pinus densiflora, Quercus serrata, Q. mongolica,
and Q.
variabilis usually dominates natural forest vegetation

Q. acutissima, Lindera erythrocarpa

and Chamaecyparis obtusa, Cryptomeria japonica in
artificial forest vegetation. Most of the understory
vegetation was ericaceous plants such as Rhododen -
dron spp., initial species in succession stage, in
which evergreen plants sparsely appears.

In the present study, phytosociological treatment
was made from April 1997 to July 1998 by the
method of ZM School. Two hundred forty-six
records, whose plot size was usually about 10 X
10 m, were obtained for this study, and records
previously reported were additionally used. The
topography of the study area and sampled plots are
shown in Fig. 1. The taxonomic nomenclature of
species followed Lee (1985). Classification of
vegetation units was accomplished by the floristic-
structural releves, which were established using the
floristic-physiognomic approach introduced by Braun

-Blanquet (Braun-Blanquet 1964; Muller-Dombois
& Ellenberg 1974). A detailed vegetation map at a
scale of 1 : 5,000 was made by field survey. It was
made based on the identification of the plant com -
munities at the intervals of 25m in the field.

Fig. 1. Map showing the study area. Black marks
indicate the sampled plots.

RESULTS AND DISCUSSION

1. Classification of vegetation units

The vegetation units of the forests studied in the
study area can be divided into twenty-one commu
nities with correspond to the association or rare
and imperiled community, and they are further
subdivided into ten groups which correspond to the
subassociation, and nine subgroups which correspond
to the variants (Table 1). A description of the
vegetation units and their subordinate units is made
as follows.

1) Natural vegetation units : twelve commu -
nities, ten groups and nine subgroups

These forests ranges from the xerophytic Pinus
densiflora-dominated vegetation at the drier low
elevations to the mesophytic Quercus serrata-
Lindera erythrocarpa-dominated vegetation at the
moister and Q. mongolica-dominated vegetation at
the moderate moister high elevations.

Pinus densiflora community is developed on the
lower land (<400m elevation) with thin soil some -
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Table 1. A Table of Management units for the forest vegetation in Mt. Moodeung, Kwangju City(based on floristic composition)

Natura! forest vegetation
i . Pinus densifiora community
1 -A. Spodiopogan sibicus ~ Vaccinium oldhami gioup
| -A-3. Quercus mongolica subgroup
| -A-2. Cymbidium goering¥l subgioup
1-8. Sasa boreaks - Sorbus ainifolia roup
| -B-t. Calficarps jsponica - Comus controversa subgroup
| ~B~2. Carex okamoloi ~ Sapium japoricum subgroup
1l Quercus mongolica community

. Q. serrata - Lindera erythrocarpa community
W=A. Sasa borsals - Acer pseudo-sisbokhanum aroup
-A-1. Ahododendron mucronulatum subgroup
N-A-2. Comus kousa - Metiosma myrianiha subgroup

V. Q. acutissima community

I¥-A. Phryma isplostachya var. asiatica ~ Rhus succedanea group
W-A-1. Linope plalyphyls ~ Robinia pseudo— acacis subgioup

V-A~2. Athyrium yokoscense subgioup
W-B. Sasa borealis ~ Sortus akiloba group
V. Q. dentata community
Vi. Q. variabilis community

Vi=A, Tracheiospermum asiaticum var. intermadium Qroup
VI-B. Stewantia koreana - Acer pseudo-sieboldisnum group

Vi. Fraxinus rhynchophylla community

VR. Ze/kova serrata - Cellis choseniana community

iX. Q. sliena communily
X . Carpinus tschonoskii community
X | . Salix koreensis community

Artificial forest vegetation

X M. Robinia pseudo-acacia forest

X IV. Chamascyparis obtusa forest

X V. Cryptomeria japonica forest

X VI, Castanea crenata torest

XVH, Alnus firma lorest

XV, Populus tomentigiandiiosa torest
X IX. Pinus rigida torest

X X. Pseudosasa japonica forest

X X | . Acer saccharinum forest

1-A=3. Hydkanges serals (or. Acuminale ~ Actinicia rufa subgIOuD X W. Ceitis choseniana community
W-B. M % var. i - Qroup
1 il m 1 "] 71 o L X XY X X X-' XI0 XX XX
units A g A _B 8 A g A8 Froau-
2 12 . 2 3 ency
Management no. 1 3__4 5 8 7 9 __10 11 2 1 15 _18 17 1 19 i} 2 4 72 031
Character & differential species group
1 Pinus densifiora Va5 vas He1 VLN We My 18 4 " V21 [3E] 53.9
Disporum smilacimum ) t+3 v ey e 1 w2 [ W2 2+ W2 33.2
Lespedezs maximowiczi var. tomentetia lI+3 i+t v W2 " 22 JI2 HIs2 b 11 Hed list I+ e el 26 2+ M2 307
Fyrola japonica 3 oullit i i+ lire e t+ i+ 141
2 Spodiopogon sibircus o e 2t Qe Vo2 13 12 HieY De +1 b #1241 2+ 34.0
Lindera glauca [ ook e Wit o2 Vet f1e Vet v ae e Iie W1 2+ e 32.8
Corylus helerophyiia var. ihunbergii " " 2 Bl V1 1149 i 2¢ i+ 2¢ et 27.0
Albizzia juibrissin ] wonon [RBNTTES 11 Hie Y1 et e 21 We 26 26 26.6
Paviclium aquilinum var. latiusculum e " 2 1 1+ o 1192 me2 tes [ 25.7
Artorvsia keishoana e " s T 041 14 i e 232
Juniperus noida [ " e B v o2+ " 17.8
Vaccinium ofdhami oo ¥4 -3 "t 22 " 15.4
3 Cymbrdium goenngi W Hre it 21 we 21 e
4 Sorbus ainifoka we [Te2 T |+ ey it liet w2 20 [N [ L T me 21 [0 253
Acer pseudo-sieboldiamum v e art Jve2 12 N 4+ [ 2 12 2 212
5 um Hm i Vet e [ R R " 10.4
Carex okamoloi 1+ I+ " " " 46
8 Quercus mongokca + noe 3 ) n " 16.6
symplocos chinensis var. pilosa et e ie2 Wi 2 tie2 piv2. "2 1+ [ o2 e 266
Arisaema amwense var. S8nalum o4 e it 1+ e 12.8
Corys sieoldiana oowow 11 11 B2 " s 1+ 12.4
7 Acer mono " et et 2 [ 9.1
Ahododendron schipenbachii " "o ”? N 58
Magnoka sieboldi L\ 37
Syringa reticulata ver. mandshurica s 2+ 29
8 Aster scaber e e e N [ e LT W+ 19.1
Athyrium nipomicum W+ L4 I+ x 6.2
Smitax mpponica " " 3.3
Trigonolis nakaii n "+ 2.5
* " 21
Isodon excisus I " 21
Carex spp. 3+ 12
8 Quercus serrata M2 Vo2 Ve2 Vo2 w2 B 1 N+2 1 2 11 Va1 241 21 et 618
Lindera enytivocama W12 N Ve Ve [ v v 12, w2 1 2+ 3 i i+t 46.1
10 Vibumum erosum Vo2 V2 V42 [lis1 [T NS [N et b [ [} 39.4
Ligustrum obtusitolium eoomet W e b 0 e e v FEEE ko V4t hist i 2+ 3 W Nt ara
Sasa boresiis 13 I1+3 V35 W5 Hied [VI5 V25 likes 2 IS 4 V1 4 13 3 w2 " 3.7
Viburmum distatum et Vet e 1 We Bl 11 [T [ te et [ 20
Staphyles bumaids [T T w2 o2 » st Wi+y " 13.7
11 Ahododendron mucronuiaium M I3 e B2 2] i} 2 m2 " ] 21 R 24.9
Fraxinus sieboldiana Il kI et st s (et ie [ 0o i+ [ t* 18.3
12 ltex macropoda Ko B2 1+2 * el i 2+ B7
Comus kousa 12 fiet i+ i 1+ [ 66
Moliosma myrigntha [ [ 2% i+ n 5.4
13 Hyarangea serata lor. acuminals [T 1 I+ R T 75
Actinicta ufa w o I+ n o 2+ 5.8
Psoudostebans petercphyia e I+ " [ 66
Polygonatum humite o+ i+ t+ 46
Deuizia plabrals W Bt 1+ . 3.7
Cephaiolaxus koreana I+ " I+ 3 33
14 Zanthoxywum ifohum 11 W ke e I+ TR R [T e 2¢ [ 2.6
Aubus corchonilobus W e e 3 3 w2 " 1.6
triobus L T iy |1 I [ 10.8
Hemerocalts lulva W I+ lex e 9.1
Sanguisorba oflicinalis W+ "+ Is (183 t+ 8.7
i var. I+ n2 " I I 4 n " 8.3
Rubus cratasgilolus " " " I+ 1+ 1+ @ " 8.3
Arundinelis hirta I+ 2%
15 Quercus acutissima 2 W nom ] w12 1y [ o 3¢ W2 2 n 2.4
16 Carex umiks [ B T R N E W} " tes W e 2+ " 19.1
Ahus succedanss 2 11 Gt ooy [0 "2 " 18.7
Pruyma laplosiachya var. asiatica '+ 2 ¥ W 7.t
17 Cavex siderosticla e [ I+ " " 124
Paederia scandens [T " 3+ 8.7
Liriope platyphylis 1s i+ [T I+ 7.5
Laspedeza bicolor (14 il 3¢ 12 I+ 58
Artemisia var. onentalis . " " o 37
Diosoyros kaki 2 7
18 Athynum yokoscense oo m2 non * 3+ n2 104
19 Quercus dentsta [t I Bk wr on e n 75
20 Quorcus variabiks He2 o2 11 Mt 3 "on 1 3¢ 1 1] 22.8
Plalycarya strobilaces Hed 1 Wi "o e ey nomooe " 17.4
Linnaea borealis T+ e 1 [ s I e e 17.0
21 asiaticum var, w3 M2 3 w3 it 1 23 2+ O} 12.0
22 Stewaritia koreana [N He et 1 8.7
23 Fraxinus mynchophyda 0y b me ye2 N Ut et 21 woomon (2] Wt 203
Divoptens crassihizoma von 1.2
24 Comus controversa Net Je2 U [T} [ 112 3¢ 1 2+ " 15.8
Zetkova serala W o2 n " va3 2¢ 3 W 8.1
Celtis chos B w2 s " via [rm | 95
Rnamous dawrica " w ke I+ [ i+ §ie " " 8.3
Orixa japonica * v 1t [ hiv2] me2 i 3 15
s Schvenckii " [Tt I i+ 5.4
Cudrania tricuspis: 1] [T 1] et 1" " 50
25 Callicara japonica [ el V42 20 o _ W el ne w1 fne2 3 I 2 " 299
Quexcus akiena B T b " N3 2+ Y2 ed I+ [ (LI (T AFRRY 31 V1 i1 28.2
Parthenocissus incusoidata [ " W2 21 e HA b oo ie2 2 (%3 w2 18.7
Akebia quinaia w+ B e He2 He B+ Hier [ et Ul 1" 3+ et » 16.2
28 Carpinus tschonoskii nowan 1" ] non 31 e 3 116
27 Rosa multifiora " [ I T ] [ (B o e [5F: KU 3+ ma 2 2 . e
Pueraria thunbergiang [T oW [T ny ET 1i+1 87
Clematis apiitoia " " 0o 3 22 12 4t r lire 83
Salix kQreensis 1+ W14 vid1iz 4 4
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what dry conditions. This established on the outcrop
of the ridge part is recognized as an edaphic
climax (Lee 1995a, b), but this would be succeeded
by Q. serrata rather than be ‘maintained as edaphic
climax considering the characteristics of habitat with
comparatively deep soil and the species composition.
This is further subdivided into two groups and four
subgroups by a combination of the species groups
2~5 and Trachelospermum asiaticum var. interme -
dium, Stewaritia koreana, Cornus controversa and
Callicarpa japonica of the species groups 21, 22,
24, 25.

Quercus mongolica community is widely dis-
tributed throughout the study area, and developed
on the moderate dry to xeric sites, ranging vertically
from 700m to top. This has a wide range of ther-
mal distribution, WI 18-11 (Yim and Kira, 1975),
and is the character species of the cool-temperate
deciduous broad-leaved forest zone in Korea, which
includes almost all areas of the mountain. This was
originally described Rhododendron sclippenbachii
- Q. mongolica community (Kim and Yim, 1988),
although it differs from the subordinate. The current
composition of tree species corresponds to the
natural spectrum as regards the dominant distribution
among the species. This means that the stand
composition correspond to the natural development

steps that take place in a natural forest. This is
further subdivided into two groups by occurrence
of the species groups 7, 8, and 23. This is assumed
to be the potentially natural forest vegetation.
Quercus serrata - Lindera erythrocarpa mixed
community is characteristically developed on the
moderate to mesic stony sites, ranging vertically
from 350 to 650m, but can be ascend to higher
elevations along valley sites. This is assumed
topoedaphic climax. This community is made up
of the potentially natural forest association, yet
some economically vital tree species are promoted.
This is further subdivided into two groups and
three subgroups by occurrence of the species
groups 11, 12, and 13 and its combination.
Quercus acutissima community is mostly devel -
oped on the foot to the middle slopes of the
mountain, ranging vertically from 200 to 400m. Soil
moisture ranges from moderate fresh to moderate
dry. Miyawaki et al. (1978) identified Quercetum
acutisimo - serrate association in Japan. This seems
to be changed into Q. serrata forest due to the
distribution and development stages of the young
trees. This is further subdivided into two groups
and two subgroups by occurrence of the species
groups 17, 18, and Callicarpa japonica of the
species group 25, Sorbus alnifolia of the species
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group 4 and Sasa borealis of the species group 10.

Quercus dentata community is locally developed
on the steep slope-land or burned area of the
southern aspect. This is a pioneer community, which
generally introduced after Pinus densiflora forest
lost by fire. In the shrub layer, Rhododendron
yedoense var. poukhanense characteristically appears
and plant species of Pine forests or burned areas
are frequently found. This seems to be changed
into Q. serrata forest due to the distribution and
development stages of the young trees. This is further
subdivided into two groups and two subgroups by
occurrence of the species groups 17, 18, and
Callicarpa japonica of the species group 25, Sorbus
alnifolia of the species group 4 and Sasa borealis
of the species group 10.

Quercus variabilis community is mostly developed
on the sunny mountainside and xeric sites at lower
elevation, ranging vertically from 200 to 400m. In
the shrub layer, Sasa borealis characteristically
appears. Due to dominance of Sasa borealis in the
shrub layer, potentially natural tree species is not
developed in the ground layer. This is further
subdivided into two groups by occurrence of Acer
group 4,
Trachelospermum asiaticum var. intermedium of

pseudosiboldianum of the species

the species group 21 and Stewaritia koreana of the
species groups.

Fraxinus rhynchophylla community is mostly
developed on the site conditions similar to Q.
serrata and L. erythrocarpa at higher elevation
800m. In the floor layer, ferns like Pyrrosia
linearifolia, Lepisorus thunbergianus, Polystichum
tripteron, and Polystichum braunii characteristically
appears. The current combination of species fully
coincides with the potentially natural combination.
No exploitation was determined on this community
and therefore no anthropogenic disturbance appears
in the forest structure either. This, however, does
not exclude much earlier exploitation interventions,
which at present can only be subject to speculation.

Zelkova serrata - Celtis choseniana community is
mostly developed on the depression of the lower

parts of the slope and mesic stony sites, ravines,
ranging vertically from 300 to 400m. This is a
relict community showing the species compositions
similar to C. sinensis - Z. serrata community (Choi
and Park, 1985) and Acero - Zelkovetum serrate
assoc. nov. (Kim and Yim, 1988).

Quercus aliena community is mostly developed on
the depression sites or around the valley, ranging
vertically from 200 to 250m, which showed the site
conditions similar to Quercus serrata - Lindera
erythrocarpa community. This seems to be continued
for long due to site conditions, but eventually
changed into Q. serrata forest, the potentially natural
tree species in this area.

Carpinus tschonoskii community is locally devel -
oped on the site conditions similar to Quercus
serrata - Lindera erythrocarpa community and Q.
aliena community.

Salix koraiensis community is mostly developed
on the mesic sites like reservoir or the lower parts
of the valley. In the floor layer, mesic plants
characteristically appear. This seems to be continued
for long due to unique site conditions.

Celtis choseniana community is mostly developed
on the most steep of the lower part of the slope
near the valley at lower elevation. This seems to be
continued for long due to unique site conditions.

2) Artificial vegetation units : nine commu -

nities, no subordinate units

These forests are mostly planted on the lower
parts of the slope, roadside, residential area and
the burned area.

Robinia pseudo-acacia community is mostly
planted on the lower parts of the slope, roadside
and inhabitant area for erosion control, ranging
vertically from 200 to 400m. Plants occurring to the
disturbed area like Miscanthus oligostachyus var.
longiberbis, Rubus crataegifolius, Clematis apiifolia,
Lonicera japonica, and Achyranthes japonica are
often found. This seems to be changed into Q.
serrata forest.
show a

Chamaecyparis obtusa community
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maximum deviation from potentially natural state.
Species composition of the subtree and shrub layer
is very poor due to high degree of closure. The
tree cover is constituted by non-local or exotic
species. The ground vegetation is constituted by a
high percentage of alien introduced species or is
entirely non-existent due to the absence of light.

Cryptomeria japonica community are identical
with Chamaecyparis obtusa community in vegetation
composition and utilization. In the floor layer,
Trachelospermum asiaticum var. intermedium
characteristically dominates and the seedling and
saplings of Zelkova serrata, Cornus controversa
and Q. aliena introduced in naturally.

Castanea crenata community is collectively
planted around human habitation and temple. In
the present time, this seems shortly to be declined
due to its ecological age in the sites and
interspecific competition with native species such
as Q. acutissima, Q. aliena and Q. serrata. This
seems to be changed into Q. serrata forest.

Alnus firma community is mostly planted on the
south facing area. A. firma was inclined to fall
down of itself due to its ecological age. This
seems shortly to be declined due to its ecological
age in the sites and interspecific competition with
native species such as Q. serrata, Q. mongolica,
Sorbus alnifolia and Styrax japonica. This seems
to be changed into Q. serrata forest.

Populus tomentiglandulosa community is in the
excessive interspecific competition with Q. serrata
and Q. acutissima. In the subtree and shrub layer,
Styrax japonica, Rhus trichocarpa, Rhododendron
Stephanandra
multifiora usually appears. The floor layer is
dominated by Oplismenus undulatifolius. This

mucronulatum, incisa, and Rosa

seems to be changed into Q. serrata forest.

Pinus rigida community is mostly planted on
the burned area that P. densiflora forest destroyed
by forest fire. In tree layer, P. densiflora remnant
species is scattered here and there. This seems to
be changed into Q. mongolica forest or Q. serrata
forest according to the site conditions.

Bamboo community is mostly planted on
residential area for shelterbelt. In the floor layer,
species compositions are very poor due to the
excessive crown closure. Cymbidium goeringii is
scattered here and there.

Acer saccharinum community is built-up by a
single story and lack natural forest formation phases.
In the floor layer, no plants occurred due to human
interference excepting A. saccharinum. This seems
to be continued for long without human interferences.
The composition of tree species is formed by
non-local tree species.

2. Vegetation units and site conditions

Fig. 2 shows the major site conditions such as
the slope aspect, the slope degree and the ratio of
exposed rocks to higher vegetation units (based on
community level) respectively. In the aspects of the
slope, P. densiflora community and Q. acutissima
community showed the omnidirectional distribution,
Q. mongolica community all directions excepting the
south direction, Q. serrata - Lindera erythrocarpa
community, Fraxinus rhynchophylla community,
Salix koraiensis community in the northemn directions,
Q. dentata community in the southwestern direction,
Carpinus tschonoskii community in the northeastern
directions, and Celtis choseniana community in the
and Celtis
choseniana community is distributed from 30% to

Carpinus  tschonoskii  community
40%, Pinus densiflora community is distributed
above 30%, Quercus serrata - Lindera erythrocarpa
community below 30%, Q. dentata community, Q.
variabilis community and Fraxinus rhynchophylla
community from 20% to 30%. In the ratio of
exposed rocks, F. rhynchophylla community shows
the highest value, 80%, Q. serrata community, Q.
mongolica community and Zelkova serrata commu -
nity 20 to 50%, P. densiflora community, Q.
acutissima community, Q. dentata community and
others below 10%.

3. Stratification and DBH by vegetationunits
Fig. 3 shows DBH and stratification by each
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Fig. 2. Frequency distribution of the slope aspects (A)
and the slope degree (B), and the ratio of
exposed rocks (C) by natural vegetation units
(each roman numerals ] ~XII are explained
on Table 1).

vegetation units, respectively. In the DBH, the tree
layer shows above 15cm, the subtree layer 3 to
6cm and the shrub layer below 2cm. P. densiflora
community shows greater DBH than others. In the
stratification, considering the height of the tree
layer as 100, most communities show the subtree
layer 40% and the shrub layer 10%.

4. Constant class by vegetation units
According to the constancy diagram of Fig. 4,
the lower classes (1,II) have ninety-eight point
two percentages in the forest plants occurring to
this area, the mid-classes (IIl) one percentage, and
the higher classes (IV,V) only zero point eight
percentage. It shows that species of the higher-
constancy classes can readily replace one another

in different stands of the same communities and
dominate broadly. But, plant species, having the
lower classes are distributed sparsely in the disturbed
sites or the extremely limited sites.

A

Vegetation units

Stratilicationi %

B Middle O Lower

B
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Fig. 3. Stratification (A) and DBH (B) by vegetation
units (each roman numerals [ ~ XXI are
explained on Table 1).
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Fig. 4. Constancy classes diagram of component
species (A) and no. of species of major
communities (B) by constancy classes.
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Fig. 5. A detailed vegetation map of Mt. Mudeung in Kwangju city, Korea.

(each roman numerals [ ~ X XI

5. A detailed vegetation mapping

As a sample of the basic map for the ecological
conservation and management of forest vegetation
in various urban areas of Kwangju, a detailed
vegetation map at a scale of 1 : 5,000 was made
in the study area, based on floristic composition
and structure of the vegetation units, by the phyto -
sociological methods (Fig. 5). In drawing units,
vegetation units classified showed by the bordetline,
color, pattern and serial numbers.

Total area for detailed mapping was 2,779.5ha,
of which natural vegetation accounted for 2192.0ha
(78.9%), the largest portion, artificial vegetation
for 159.1ha (5.7%), and others such as arable land,
bumned area, and reservoir for 428.4 ha (15.4%).
The ratio of natural forest element at 83.6% showed
that this area was mainly comprised of natural

are explained onTable 1)

Distribution area{ha)

6.8

xxxxxxxx

Vegelation units

Fig. 6. Distribution area by the higher vegetation units
(Roman numerals are explained on Table 1; A,
B and C indicates unstocked land(A), facilities
(B) and reservoir(C) respectively).

vegetation such as Pinus densiflora community,

Quercus spp. community. This is higher than that

of Mt. Apsan 72.6%, Mt. Kwanak 70% and Mt.

Inwang 55% (Cho, 1997; Cho and Cho, 1998; Cho

et al,, 1999). The distribution area by vegetation
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units was highest at P. densiflora community (1042.1

ha), lowest at Fraxinus rhynchophylla community
(0.015ha)(Fig. 6).
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