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ABSTRACT

This study suggests management planning of Bonguisan Neighborhood Park located on the central of
Chuncheon city and highly used for citizen's rest and leisure space utilizing its vegetation structure feature.
Bonguisan has been the central of the chuncheon since the period of the Three states in Korean history and
consistently damaged, especially in present era, an isolation and sererance of its ecosystem has deepen for
indiscreet urban development. The percentage of actual vegetation of Boinguisan Neighborhood Park is as
follows:  Quercus mongolica is 28.5%, Quercus mongolica — Quercus serrata is 2.1%, Pinus densiflora is
15.6%, Pinus densiflora — Quercus mongolica is 15.9%, Betula schmidtii is 1.6%, Robinia pseudoacacia is
5.9%, Pinus koraiensis is 1.6%. Quercus mongolica is distributed on the southwest, northwest, southeast side
of region, Pinus densiflora is distributed on the ridge of east and southeast side of region, Betula schmidtii is
distributed on the valley of northeast side region and steep slope region which is on the north side of
chungwonsa temple. Pinus densiflora community (Comm. 1) and Quercus acutissima — Robinia pseudoacacia
community (Comm. V) is expected to undergo succession since it's categorized as Quercus spp. and Quercus
mongolica community (Comm. 1) and Quercus serrata—Quercus mongolica community (Comm. 1), Betula
schmidtii community (Comm. IV), Pinus koraiensis community (Comm. VI) is expected to maintain, Also for

target vegetation and management planning, Vegetation of Bonguisan Neighborhood Park is classified as 1st
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Natural landscape conservation and improvement type, 2nd FEcological succession type, 3rd Unusual
community conservation type, and 4th Recreation and experience type. And we suggested ecological
management measure about each management types. For efficient management of Bonguisan Neighborhood
Park, it is need to unify management system of it and after designating Pinus densiffora community and
Betula schmidpi community which has high ecological preservation value as an ecological landscape protected

area and manage it.

Keywords: Actual Vegetation, Quercus mongolica, Pinus densiflora, Betula schmiattii, Ecological Landscape
Conservation Area
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Figure 1. Location map of study site
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Table 1. Change of

study site
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3

Period

Landscape characteristics and changes

Chosun dynasty 1750-1871

+ West mountain chain spreads from east Daeryongsan to bonguisan and river. A part of little mountain chains surround
hyanggyo (the confucian temple and school)

East, south, north part of Bonguisan are surround by river and east side of little mountain and mountain chains reach
to Bonguisan

Modern era 1894-1895

There is @ mountain chain that spreads to Bonguisan's left and right side and Pinus densiflora’s exist center part of
Bonguisan and left and right side of mountain chain

Pinus densiflora’s exist end of the west part of Bongisan mountain chain and backside hyanggyo which is east side
of mountain chain, and ridge from east side of mountain chain to south side of mountain chain

Japanese colonial period 1900-1940

+ Japanese colonial period from 1900 to 1940

1950-1970

Existing vegetation in Bonguisan is growing well
+ Communication reflector was installed on each 8 ridges of Bonguisan
East, west, south side of Bonguisan mountain chain were damaged for some buildings were built under the Bonguisan

Contemporary era

1980-Current

There are no big change in Bonguisan vegetation and still they are growing well

+ Communication reflector that was installed on each 8 of Bonguisan ridges was demolished
+ Urban development is in progress around the Bonguisan

Bonguisan isolation of ecology system and severance deepened
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a: Scene of study site in 1907

b: Scene of study site in the 1930’s
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d: Scene of study site in 1951
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Figure 3. Change of scene of study site

Table 2. Monthly climate datas for

30 years in Chuncheon city

Month 1 2 3 4 5 6 7 8 9 10 " 12 Average
Temperature (C) -4.1 -1.0 5.0 1.7 17.6 222 24.9 250 19.8 12.7 53 -2.0 1.4
Precipitation (mm) 18.6 27.6 335 71.5 99.4 1229 | 3982 | 3199 | 1281 49.3 483 242 | 1,3415

Relative humidity (%)| 68.0 63.2 60.6 58.8 65.0 70.6 80.0 80.5 78.2 76.1 733 71.5 70.5
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32.8%, 200-250m= 15.1%, 250m oV 1.3%0190tt. FHE SHoR YEHL B2 iyt W2 XY

o] HigkH, ol £AA7H0] EAVREle] $OMITekEel Wl © Hol olFolg] uiel Aoz P,

16 AT
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a: Elevation

¢ Slope

b: Aspect

Figure 4. Elevation, aspect, and slope of study site
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Table 3. Elevation, aspect, and slope of study site

Elevation Aspect Slope

Division Area Ration Division Area Ration Division Area Ration Division Area Ration
(m?) (%) (m?) (%) (m?) (%) (m?) (%)

Under 100m | 70,338 10.2 Flat 8,965 13 South 53,099 7.7 Under 15° | 84,130 122
1007150m | 23859 | 346 North | 104128 | 151 | Southwest | 77,23 | 11.2 15207 | 9305 | 86

150-200m 226,186 32.8 20-25° 103,439 15

Northeast | 105,508 15.3 West 88,957 12.9
200-250m 104,128 15.1 25-30° 124,127 18
Over 250m 50,340 73 East 68,959 10 Northwest | 101,370 14.7 Over 30° 318592 162
689,592 100.0 Southeast | 81,372 11.8 Total 689,592 100.0 Total 689,592 100.0
3.4 BZAM
FEA 2AF HAL 680 592m’0]9lom|, Q. AME B

28.5%z ‘@A BAAE, EEATHC] 2 REslL QS AUTHE EEHAREC]

AR AN 22 Leh ol 4

_

U

Az IRRe BEeRHgol
=}

Qlck. PR Ye BEpiAnige] L6%E B5% AT FU4 B2 300 Raekn ik 1 o]
REa} A% Ao EAsHel A olR Teli ophIUETE ST, AT, AdiT-2T
Y, AUy Sol Aqfu Rasta it

Table 4. Actual vegetation type of study site

No. Actual vegetation type Area (m?) | Ratio (%) | No. Actual vegetation type Area (m?) | Ratio (%)
1 Pinus densifiora 107,954 15.6| 14 Acer pseudosieboldianum 173 0.1
2 Pinus densiflora-Quercus mongolica 110,201 159 15 Pinus koraiensis 11,515 1.6
3 Quercus mongolica 196,744 285 16 Pinus koraiensis-Paulownia coreana 1,084 1.2
4 Quercus mongolica-Pinus densiflora 57,435 83| 17 Pinus strobus 3,673 0.5
5 OuefwfRZZ iOQZZZ;ZZWW 3,048 05| 18 Robinia pseudoacacia 0,157 59
6 Quercus mongolica-Quercus serrata 14,753 211 19 Robinia pseudoacacia-Pinus strobus 3,327 0.5
7 Queras ”’?Zi‘: f/;l ,ZUUZC“S st 717 10| 20 %ZZ;T eﬂf;j: 6,197 09
8 Quercus mongolica-Quercus variabilis 8,767 1.2| 21 | Castanea crenata-Robinia pseudoacacia 628 0.1
9 Quercus mongolica-Betula schmictii 23,089 33| 22 Destructed facility 1,410 0.2
10 Quercus mongolica-Robinia pseudoacacia 20,140 29| 23 Damaged slope area 6,267 0.9
" Quercus acutissima-Quercus variabilis 8,972 1.3] 24 Landscape woody plants 5,384 0.7
12 Betula schmiatii 11,398 1.6] 25 Field 4,844 0.6
13 Betula schmiatii-Quercus mongolica 12,833 1.8| 26 Urban area 20,528 2.8

Total 689,592 100.0
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Figure 5. Actual vegetation of study site

Legend: 1 Pinus densifiora, 2 Pinus densiflora-Quercus mongolica, 3 Quercus mongolica, 4 Quercus mongolica-Pinus
adensiflora, 5 Quercus mongolica-Pinus densiflora-Robinia pseudoacadia, 6 Quercus mongolica-Quercus serrata, 7 Quercus
mongolica-Quercus serrata-Alnus hirsuta, 8 Quercus mongolica-Quercus variabills, 9 Quercus mongolica-Betula schmiati,
10 Quercus mongolica-Robinia pseudoacadia, 11 Quercus acutissima-Quercus variabilis, 12 Betula schmidtii 13 Betula
schmiatii-Quercus mongolica, 14 Acer pseudbsieboldianum, 15 Pinus koraiensis, 16 Pinus koraiensis-Paulownia coreana,
17 Pinus strobus, 18 Robinia pseudbacadia, 19 Robinia pseudbacacia-Pinus strobus, 20, Robinia pseudoacacia-Quercus
mongolica, 21 Castanea crenata-Robinia pseudoacacia, 22 Destructed fadlity, 23 Damaged slope area, 24 Landscape
woody plants, 25 Field, 26 Urban area
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Figure 6. Ordination of plots by DCA

Table 5. Mean importance percentage of each of communities

Scientific name Community |° Community 11° Community IIl° Community IV Community V¢ Community VI
Pinus densifiora 46.4 84 8.2 - 4.2 4.0
Quercus mongolica 11.0 37.6 129 1.8 12.6 35
Quercus serrata 10.7 5.6 29.7 6.8 0.9 4.2
Betula schmiatii 22 - 1.5 52.1 - -
Quercus acutissima 0.7 - 0.7 - 314 2.0
Robinia pseudoacacia 0.8 6.7 - - 27.7 55
Pinus koraiensis 0.1 1.8 2.1 - - 46.8
Others 28.1 39.9 44.9 393 232 34.0
Total 100.0 100.0 100.0 100.0 100.0 100.0

2|1 Pinus densiflora community, °I1: Quercus mongolica community, “Ill: Quercus serrata-Quercus mongolica community, \V: Betula schmidtii community,
°V: Quercus acutissima-Robinia pseudoacacia community, VI: Pinus koraiensis community
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Table 6. Importance percentage of each of communities

Community |2 Community 11° Community 1lI°
Scientific name
Canopy |Understory| Shrub | Mean | Canopy |Understory| Shrub | Mean | Canopy |Understory| Shrub | Mean

Pinus densiflora 86.9 85 0.3 46.4 16.8 - - 84 16.2 - 0.5 82
Quercus mongolica 7.8 17.5 7.6 11.0 64.7 13.1 5.6 37.6 21.2 5.0 37 12.9
Quercus serrata 1.6 24.5 10.2 10.7 5.6 83 - 5.6 47.1 155 6.1 29.7
Betula schmiatii 0.5 59| - 22| - - - - 300 - - 1.5
Pinus koraiensis - - 0.8 0.1 1.1 31 1.5 1.8 37 - 1.4 2.1
Lindera obtusiloba - 57 26.6 63| - 17.6 209 93] - 1.5 295 54

Robinia pseudoacacia - 2.1 0.7 0.8 1.8 15.7 35 6.7 - - - -
Quercus acutissima 0.2 1.3 0.7 07) - - - - - 1.3 1.7 0.7
Prunus sargentii 0.5 10.5 04 38 - 19.9 - 6.6 1.3 121 - 4.7

Sorbus alnifolia 0.3 4.1 1.8 1.8 - - 0.7 0.1 - - - -
Rhododendron mucronulatum - - 257 43| - 1.1 288 52| - - 18.7 3.1
Acer pseudosieboldianum - 04, - 0.1 - - - - - 29.8 43 10.6
Styrax obassia - 10.9 29 4.1 - 33 6.3 22| - 6.2 86 35
Castanea crenata - 1.6 1.2 0.7 0.8 36 22 2.0 - 1.2 - 04
Quercus variabilis 0.5 1.0 0.4 06| - 13 - 04| - 1.0 30 4.2
Alnus hirsuta - 0.9 0.3 0.4 7.1 - - 36| - 7.0 1.0 25
Quercus aliena 0.4 0.0 0.7 0.3 10 - - 0.5 64| - - 32
Others 1.2 5.0 19.9 5.6 1.1 13 30.5 10.0 1.1 94 215 7.3
Total 100.0;  100.0f 100.0f 100.0; 100.0f 100.0/ 100.0{ 100.0, 100.0f 100.0{ 100.0,  100.0
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Table 6. Continued

Community V¢ Community V© Community VI
Scientific name
Canopy |Understory| Shrub | Mean | Canopy |Understary| Shrub | Mean | Canopy |Understary| Shrub Mean

Pinus densiflora - - - - - 12.0 1.2 4.2 8.1 - - 4.0
Quercus mongolica 35/ - - 1.8 3.1 18.0 30.3 126 - 4.6 1.8 35
Quercus serrata 1.8 154 45 6.8 - - 5.1 0.9 - 4.7 16.0 4.2

Betula schmiatii 94.7 14.1 - 52.1 - - - - - - - -
Pinus koraiensis - - - - - - - - 78.7 221 0.5 46.8
Lincera obtusiloba - 6.9 58.6 121 - - 14.5 24| - - 10.1 1.7
Robinia pseudoacacia - - - - 35.9 27.8 30 27.7 4.7 7.5 40 55
Quercus acutissima - - - - 58.2 6.3 1.4 314 2.7 - 3.6 20
Prunus sargentii - 69| - 23| - 127 - 42| - 165 - 55

Sorbus alnifolia - 097 - 16.6| - - 1.3 02| - - - -
Rhododendron mucronulatum - - 14.3 24| - - 28 05 - - 0.6 0.1

Acer pseudosieboldianum - - 10.1 17 - 5.9 23 23| - - - -
Castanea crenata - - - - - 8.6 33 34, - 133 4.8 52
Quercus variabilis - 69| - 23| - - 1.4 0.2 45 - - 2.2

Quercus dentata - - - - 2.8 6.3 4.0 42| - - - -
Acer palmatum - - - - - 26 10.2 26| - 2.1 24 1.1
Others - 0.1 12.5 19 - -0.2 19.2 32 1.3 29.2 46.2 18.2
Total 100.0; 100.0/ 100.0| 100.0/ 100.0f 100.0f 100.0/ 100.0f 100.0/ 100.0{  100.0 100.0

2|1 Pinus densiflora community, 1z Quercus mongolica community, “Ill: Quercus serrata-Quercus mongolica community, \V: Betula schmiatii community,
®V: Quercus acutissima-Robinia pseudoacacia community, VI: Pinus koraiensis community
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Table 7. DBH dass distribution of major woody species of six communities by DCA

Community” Species name Svb | (Zm | 2-6em | 7-1em | 12-16cm | 17-21om | 22-260m | 27-3em | 32-36em | 37-41om | 42-46cm | 47-51cm| 52em) | Total
Pinus densifiora 4 0 1 1 7 34 42 57 48 24 8 3 5 234
Quercus serrata 80 0 43 14 5 1 1 2 0 1 0 0 147
Quercus mongolica 64 0 14 9 8 5 10 2 1 1 2 0 1 17
Quercus mongolica 40 0 7 1 3 6 10 12 4 2 5 2 1 93
I Pinus densiflora 0 0 0 0 1 4 3 2 1 0 2 0 0 13
Quercus serrata 0 0 5 1 2 0 1 2 0 0 0 0 0 "
Quercus serrata 32 0 4 2 4 " 15 4 4 3 0 0 0 79
1 Quercus mongolica 20 0 0 0 2 0 5 4 1 1 0 2 0 35
Pinus densifiora 4 0 0 0 0 2 0 4 2 0 0 1 1 14
Betula schmiatii 0 0 1 0 28 15 3 0 0 0 0 0 0 47
% Quercus serrata 4 0 2 0 1 0 0 0 0 0 0 0 0 7
Sorbus alnifolia 0 0 2 2 0 0 0 0 0 0 0 0 0 4
Quercus acutissima 4 0 0 1 0 1 3 7 2 0 0 0 0 18
v Robinia pseudoacacia 8 0 2 3 2 2 2 2 2 0 0 0 0 23
Quercus mongolica 32 0 3 2 0 1 0 0 0 0 0 0 0 38
Pinus koraiensis 4 0 0 0 0 4 13 20 6 4 0 0 0 51
Vi Robinia pseudoacacia 16 0 4 0 0 0 0 0 1 1 0 0 0 22
Quercus variabilis 0 0 0 0 0 2 0 0 1 0 0 0 0 3
" Plant community names are referred from Table 6
Table 8. Age of sample tree of each of communities
Community® Plot number Scientific name Diame.ter of Height (m) Age (year)
breast height (cm)
8 Pinus densiflora 40 21 60
12 Pinus densiflora 27 n 60
Around of 12 Pinus densiflora 61 18 105
| 1 Quercus mongolica 25+ 37 14 47
Pinus densifiora 20 n 47
. Quercus serrata 32 17 54
I Pinus densifiora 30 14 78
16 Quercus serrata 37 19 53
v 18 Betula schmidtii 20 16 40
v 21 Robinia pseudoacacia 32 14 37
Vi 1 Pinus koraiensis 37 22 52

* Plant community names are referred from Table 6
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Table 9. Similarity index of each of communities

Community® I I Il v \Y
Il 47.74 - - - -
Il 52.17 51.58 - - -
\% 26.20 23.96 26.22 - -
\Y 27.62 35.63 30.15 10.75 -
Vi 23.92 33.69 2845 13.46 28.02

* Plant community names are referred from Table 6
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Table 10. Generalization of each of communities

Dominance species

Community

Canopy layer Understory layer

Age of tree

State of ecological succession

Quercus mongolica and
Quercus serrata is
dominant

Pinus densiflora Pinus densiflora is

community (1) dominant

Pinus densifiora
60 years

Pinus densiflora community is estimated to maintain its
population for a while, Quercus mongolicd's succession
in Ainus densiflora community and Quercus serratd's
succession to Quercus spp. community is estimated

. Prunus sargentii,
Quercus mongolica is

Quercus mongolica

Quercus serrata
-Quercus mongolica
community (lll)

dominant, part of
Quercus mongolica,
Pinus densiflora appears

Quercus serrata,
Prunus sargentii is
dominant

Quercus mongolica . Robinia pseudoacada, 47 years, . .
. dominant, Part of Pinus| . . ’ . Queraus mongollica is estimated to maintain its lation
community (I1) . Lindera obtusiloba is Pinus densifiora Popu
aensiflora appears ]
dominant 47 years
Quercus serrata is | Acer pseudosieboldianum,

Quercus serrata 54 years,

Pinus densifiora 78 years,
Quercus serrata 53 years

Quercus serrata community is estimated to maintain its
population, Quercus serrata, Quercus mongolica is
estimated to be mixed in Quercus community

Sorbus alnifolia, Quercus
serrata, Betula schmiatii is
dominant,

Betula schmiattii
community (IV)

Betula schmialii is
dominant

Betula schmiatii 40 years

Betula schmicltii community is estimated to maintain its
population

Robinia pseudoacada,
Quercus mongolica,
Prunus sargenti is

dominant

Quercus acutissima -
Robinia pseudoacacia
community (V)

Quercus acutissima,
Robinia pseudoacacia is
dominant

Robinia pseudoacacia
37 years

Quercus acutissima - Robinia pseudoacacia
community is estimated to maintain its population and
changed as Quercus community in the long period

Pinus koraiensis, Prunus
sargenti, Robinia
pseudboacacia is dominant

Pinus koraiensis is
dominant

Pinus koraiensis
community (V1)

Pinus koraiensis 52 years

Pinus koraiensis is estimated to maintain its population

Ecological succession

It was estimated thae the Pinus densifiora will be change to

Quercus spp. gradually in temperate region.
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- Natural F ion and impi type
Soyanggang Ecoboglcal succession type
[ Natural landscape conservation ] - Unusual community conservation type
and improvement type [ Recreation and experience type

Hupyeong Industrial
Complex

Gangwon

Provincial Office m
Figure 7. Management type of study site
Table 11. Management plan of study site
Community Location Target vegetation Management plan

Pinus densiflora community (1)

+ Peak of Bonguisan-Hallym University and trail direction
of Hyundai ap.artme.nt . . Binus densifiora forest Natural I?ndscape conservation

+ Peak of Bonguisan-ridge of each 7 trail of Soyangjung and improvement type
lake direction

Quercus mongolica community (1)

Peak of Bonguisan-trail direction of Soyangro lake
Hyundai apartment
Backside of Chuncheon Sejong hotel

Left side of Soyangjung lake Deciduous broad-leaved

Quercus serrata
-Quercus mongolica community (IIl)

Ecological succession
tree forest 9 type

Each 8 ridge of east crest of Bonguisan

Betula schmiatii community (V)

Pheriperal entrance of trail of Soyangro Hyundai
apartment

Quercus acutissima

- Robinia pseudbacadia community (V)

South part of Chungwonsa temple
Backside valley of Kukdong nulpurun apartment Betula schmigtii forest
North-east low land of vally part

Unusual community

conservation type

Pinus koraiensis community (VI)

Pheriperal part of right side of Bonguisan Sunuibi
tombstone Pinus koraiensis forest | Recreation and experience type
East side of Hallym university
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