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ABSTRACT

This study was conducted to establish vegetation structure characteristics and vegetation management plan of the cultural
landscape forests located around Unmun Temple in Cheongdo-gun and to provide the basic data needed to manage the
cultural landscape forests. The landscape characteristics are analyzed in two perspectives including the landscape as viewed
from inside and outside of Unmun Temple and eight landscape views are selected. Main views are Pinus densiflora forest
and Abies holophylla forest around Unmun Temple. As a result of the survey of existing vegetation around Cheongdo-gun
Unmun Temple, P. densiflora forests and P. densiflora-A holophylla forests are widely distributed, occupying 79.2% of
the forest. The plant community structure was classified into seven types according to the three topographic characteristics,
flat forests, slope forests, and lower forests, Which were divided into a total of 30 survey plots and the average relative
importance percentage was determined. The P. densiflora community on the flat are dominated by Carpinus tschonoskii
in Under-canopy. The P. densiflora-A holophylla community on the flat had a relatively high rate of domination in the
shrubs. There were no competing species for the A holophylla community on the plat. The large standard P. densiflora
and the small standard P. densiflora were expected to be confined by P. serrulata var. pubescens and the Quercus variabilis
on the slopes. The managed P. densiflora community had a relatively high rate of P. densiflora domination in the shrubs.
The P. densiflora community on the lowland was dominated by Styrax japonicus and P. serrulata var. pubescens. The
Shannon species diversity index was 0.2360 to 1.4088. The results of the correlation analysis with P. densiflora, A holophyila
and other species were P. densiflora had negative correlation with Acer mono, Corylus heterophylla var. heterophylla, Zelkova
serrata and A holophylla, and A holophylla have negative correlation with S japonicus and P. densiflora. Landscape

characteristics and plant community structures are analyzed to propose management methods of maintaining and restoring
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The P. densiflora and A holophylla cultural forest landscapes around Unmun Temple.
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Figure 1. Location map of the study site
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Figure 2. Landscape view point position map in forest of Unmun
Temple, Cheongdo-gun
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Figure 3. The location map of the survey plots in the cultural
landscape forest of Unmun Temple
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o] et AU S AHdellen, D FE 5 Table 2. The distribution rate of actual vegetation types in forest
olS nlgl Ao 7 AARLIO BWEZn 99l AU A o] of Unmun Temple, Cheongdo-gun
-?‘4\"3}93\‘:} —%—Eg-;g F 7(;)]—11_.% "?:'Vlf’_‘}\% H]'ﬂ'—]i"f 73311:]_'-9& T'c_)_—x"} Types Area(mz) Rate(%)
}‘}, Tvo_*uu:%i AEE EYAAL YE 1A 737:“ ol Y& ‘ﬁ? 22t 1. Pinus densiflora forests on the slope 158,098 55.8
73‘73]] ] ;ﬂb}!%%?} ib}—r%@ ]Oi o U:] G 7§ e ]-?4_9/] 2. Pinus densiflora forests on the flat 54,367 19.2
A2UEgo o HEF 0 2 TaEo] 9lE Adel|glon, 3. Pinus densiflora forests on the lowland 2,330 08
H7§ FuNC SAA AJHe AUEY 73 o)t Table 1 2 }2). 4. Abies holophylla, - Finus, densiflora forest 2816 10
on the flat
5. Abies holophyila forests on flat 6,935 2.4
2 = AlA
== e 6. Other broad-leaved forests 52,127 184
) o ~ oA - ] 7. Landscape trees 3,487 12
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Figure 4. The actual vegetation map in forest of Unmun Temple,
1) HEF Cheongdo-gun
Table 1. Photos by landscape viewpoints and vegetation landscape of Unmun Temple, Cheongdo-gun

View-point A View-point B View-point C View-point D

Pinus densiflora forest landscape of | Deciduous broad-leaved forest land- | Decidous broad-leaved forest land- | Buckdaeam and Pnus densiflora-de-
Unmun temple entrance scape by the access road scape on the valley ciduous broad-leaved forest landscape

View-point E View-point F View-point G View-point H

Pinus koraiensis - Abies holophylla | Abies holophylla-FPinus densiflora | Pinus densiflora-Querqus variabillis | Pinus —densiflora forest on the
forest landscape forest landscape around the temple forest on the slope outcrop
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Table 3. Mean importance percentage of the woody plants by the stratum in seven community types classifid for forest of Unmun Temple,
Cheongdo-gun

Community type I I
Species name 1 2 3 11 14 4 5 6 7 9 10
Pinus densiflora 50.71 46,31 4412 44.70 449 2516 2832 24.66 1853 4444 40.34
Abies holophylla 6.30 13.60 10.06 1367 11.69 26.77 25.67 30.99 36.49 1755 16.78
Prunus serrulata var, pubescens 14.45 443 512 561 8.07 - 10.01 1.64 - 2.69 3.26
Campinus tschonoskii 572 14.81 1422 1273 759 4.32 3.70 1028 199 11.42 13.58
Zelkova serrata 1.89 3.08 11.82 242 1.07 22.83 12.98 15.02 13.86 5.39 4.38
Styrax japonicus 207 1.81 150 - 041 0.49 131 - 0.11 1.14 1.20
Quercus serrata 1.07 151 034 261 991 0.20 012 0.14 1.66 1.64 2.08
Quercus variabilis 3.30 0.04 0.14 0.19 0.87 0.09 0.16 - 0.18 2.82 1.09
Rhus trichocarpa 251 141 0.55 1.85 1.08 040 - - - 1.55 150
Callicarpa japonica 0.74 1.36 0.79 0.57 131 1.88 131 0.98 1.10 047 1.93
Cornus controversa - 0.71 0.39 - - - - 1.04 741 0.36 -
Sorbus alnifolia 0.67 0.10 043 3.05 1.01 - - - - 240 117
Viburnum erosum 0.89 054 0.84 133 1.65 0.78 0.18 0.38 0.25 021 0.80
Cellis sinensis 0.71 0.04 0.18 - - 1.29 - 2.12 249 053 -
Lindera erythrocarpa 0.15 0.38 0.86 322 0.17 0.27 017 - 221 1.66 118
Others 832 9.37 814 8.05 1022 1552 16.07 12.75 1366 573 10.03
Community type I Il I\
Species name 12 13 15 29 30 8 16 17 19 23 25
P, densiflora 44.17 41.74 4194 29.66 1972 - 50.00 50.00 4478 50.09 50.09
A. holophylia 1433 1711 1799 2794 28.98 57.38 - - - 0.09 -
P serrulata var. pubescens 5.20 762 0.60 0.09 0.09 1.98 511 412 - 2798 1.29
C. tschonoskai 6.92 733 420 1.00 319 357 2.05 0.55 - 0.20 -
Z, serrata 59 191 6.27 0.61 18.39 2.58 0.69 0.17 - - -
S japonicus 0.92 0.76 1.62 0.20 2.23 177 12.01 11.94 1051 323 0.38
Q serrata 329 757 157 0.95 - 0.08 1.90 153 293 353 593
& variabilis 054 245 - - - - 212 6.61 2461 1.16 8.69
R trchocarpa 2.1 0.13 0.0 0.18 0.28 0.02 272 498 549 483 12.00
C. japonica 221 021 1.36 1.29 246 1.35 053 152 - 0.35 0.15
C. controversa - - - 11.03 - 414 - - - - -
S alnifolia 0.67 0.05 0.72 0.05 - - - 4.16 - - 2.31
V. erosum 1.29 347 143 0.07 0.22 0.20 052 0.31 1.89 0.67 1.10
C. sinensis 3.00 - 7.76 - 0.59 3.36 - - - - -
L. erythrocarpa 0.05 0.17 1.32 - 176 8.10 - 0.22 - - -
Others 8.74 948 1242 26.93 2211 1547 22.35 13.89 9.79 787 18.08
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Community type I\l vV Vi VI

Species name 26 28 27 18 24 20 21 22

P, densifiora 59.23 54.16 47.30 4721 52.68 50.43 50.94 53.74

A. holophylla 141 057 - - - 0.14 0.11 -

F, serrulata var. pubescens 780 9.63 2.63 19.37 - 8.86 4,08 744

C. tschonoskii 0.76 328 - - 0.50 303 3.07 842

Z serrata 0.15 382 - - - 291 751 -

S japonicus 3.55 223 0.53 152 1097 12.38 12.65 18.66

@ serrata 8.15 9.37 2.34 19.08 231 1.01 - 0.87

Q) vanabilis 231 1.72 12.16 3.66 9.30 042 1.34 1.16

R trichocarpa 0.34 1.38 19.08 - 093 0.75 0.52 -

C. japonica 0.73 0.25 - - - 193 0.70 -

C. controversa 113 - - - - - - 0.86

S alnifolia - 0.30 - - 489 478 - -

V. erosum 243 0.44 172 112 0.34 0.74 0.46

C. sinensis - 311 - - - - 0.39 -

L. erythrocarpa 0.30 - - - - - 0.63 -
Others 11.21 9.74 14.24 8.04 1758 12.62 17.60 885
FoF Auvbre] SARETE 2o m, “EpES iU A & WY Ao Ao 3 gyt
of $HEs} B 2 vla BT 2 IS Ao 24 SR}
$HH her 22U, AR 98 FHeeT, 24
NE 2397 SAsRN AREUTY SRl B9k 2 2) 238 AUSAA 2 A4us 43
4 Vi ARl 428 SUTIUOE SATL UROIAT. Table 42 AT SR BN T 249l 398 4
FHTel AUl 2RaRT, 27 NS BElE 0% RS B4 ol 249 1S AT dhd A B
THOE AR AN FHUEIE IR AT, Tah 2TRROE WBES 2P 91 9%) SHE

Table 4. Importance percentage of the woody plants by the stratum in seven community types classified for forest of Unmun Temple,

Cheongdo-gun

Community type I Il I v

Species name c w S° M c w S M c w s M c w S M
P, densiflora 91.9 0.5 - 461 | 640 - 01 | 320 - - - - 977 | 126 04 | 531
A, holophylla 7.0 52 | 391 | 11.7 | 353 14 | 422 | 252 | 100 - 443 | 574 - - - -

C. tschonoskii 11 | 288 21 | 105 - 20.3 2.2 71 - 107 - 36 - 24 2.9 13
P, serrulata var. pubescens - 233 - 78 - 10.6 0.6 36 - 59 - 2.0 - 21.6 0.7 73
Z serrala - 91 2.2 34 - 270 39 9.7 - 56 44 26 - 3.0 16 1.3
@ serrata - 76 56 35 - 59 11 2.1 - - - - 09 | 119 | 106 6.2
C. crenata - 38 15 15 - - - - - - - - - 14 038 0.6
R, trchocarpa - 31 32 16 - 17 14 038 - - - - - 938 58 4.2
Q ariabilis - 2.8 04 10 - 25 05 09 - - - - 08 | 108 54 49
S japonica - 2.5 18 11 - 2.1 14 09 - 52 0.2 18 - 112 8.6 52
S alnifolia var. macrophylla - 19 2.2 10 - 15 05 0.6 - - - - - 2.5 0.3 09
A. pseudo-sieboldianum - 17 15 0.8 - 12 09 0.6 - - - - - - - -

F rhynchophylla - 15 04 0.6 - - 16 30 1.0 - 16 0.3 0.6
L. erythrocarpa - 12 24 0.8 - 12 2.7 0.9 - 212 6.3 81 - - - -

L. obtusiloba - 10 5.7 13 - 1.0 11 05 - - - - - 0.6 19 05

Others

V. erosum, C. japonica, L.
maximowiczi, C. helero-
phylla var, thunbergi, L.
glauca, [ macropoda, S,
chinensis for. pilosa etc

L. glauca, C walleri, S,
chinensis for. pilosa, @ ali-
ena Blume, K, pseudoacacia,

S borealis, S bumalda,

R hus javanica efc

C controversa C. sinensis,

S suffruticoss, S, chinensis

for. pilosa, C. heterophylla
var. thunbergii etc

Symplocos chinensis for.
pilosa, Robinia pseudoacacia,
Cellis sinensis, Plattycarya
strobilacea, Cornus con-
troversa etc
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(Table 4. Continued)
Community type 4 M VI
Species name c o s M c U s M c U s M
P, densifiora 946 - - 473 9.3 8.1 04 509 100.0 - 77 51.3
A. holophyila - - - - - - - - - - - -
C. tschonoskii - - - - - - - - - 8.2 53 36
F, serrulata var. pubescens - 79 - 2.6 14 12.9 12 52 - 24.3 038 8.2
Z serata - - - - - - - - - 10.3 2.7 39
@ serrata - - 140 2.3 - 11.8 182 70 - 3.3 0.6
C. crenata - - - - - - 6.6 11 - - - -
R trichocarpa - 5438 43 19.1 - - 2.7 0.5 - - 3.1 05
& vanabilis 5.4 22.1 126 122 - 129 217 79 - - 53 1.0
S japonica - - 32 05 - 232 6.6 83 - 36.0 13 122
S alnifolia var, acrophylla - - - - - 11.0 - 37 - 8.2 0.3 2.8
A. pseudo-sieboldianum - - - - - - - - - - - -
F. rhynchophylla - 8.6 30 34 - 5.1 10.1 34 - - - -
L. erythrocarpa - - - - - - - - - - - -
L. obtusiloba - 6.6 4.7 30 - - 43 0.7 - - - -
Rhododendron mucronulatum, llex macropoda, Viburnum erosum, Carpinus cordata, Pyrus pyrifolia,
Others Viburnum erosum, Lespedeza Lespec'felza ma)'ahwvw'czﬂj Lespedeza S}apfym jéw@bum vSfep'/Janazzdra
cyrtobotrya, Magnolia sieboldl, manitima, Lindera glauca, Rhus 1ncisa, Callicarpa japonica, Sasa
Smilax china etc Javanica, Weigela efcsubsessilis, etc borealis etc

" at Canopy layer, b: Under canopy layer, c: Shrub, d: Mean importance percentage
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Table 5. Various species diverse of the seven community types in Unmun Temple, Cheongdo-gun

Shannon®] FHYEATE 4 T (HA 2uF3) 09319~
12835, 3 M(HA 2uF-AUF-73 0.3910~1.1488), 73
M(HAA AuF-23) 02360, =8 V(A 85 2UF23)
0.8849~1.3495, +8 V(AH 275 2uag) 1.0657, 74
V(A #2295 7£4) 11119~1.1169, =8 (AU
SHFE ) 0.9898~1.408801 1tk o] Fol A 71 FrhekeA]
F7h e 2R 3 M A AUFEHOZ 023600191,
SUIEAG7E M 2 F-L shdd e AU shit
HOZ 1408301k, ARt e A, Fdd 715ule 7t
opt= g THEAT 9 A 4l AUFE FTokE
A(H) 0.3491~1.2326(Koo, 2014) % AFIAL, shubge
PAZ 9 2 FTOYEAFE BAth AUFe] 49 5d
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TFEA 5= (H) 0.3889~1.3332} Bl 29 (Kim ef al, 2015
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(unit: 400m?)

Community type H'(shannon) J (evenness) D(dominance) H'max
I 0.9319~1.2835 0.6282~0.8312 0.1688~0.3718 1.4150~1.6021
i 0.3910~1.4183 0.4811~0.8856 0.1144~0.7468 1.4472~16128
I 0.2360 0.5420 15798
i\ 0.8849~1.3495 0.6802~0.9136 0.0864~0.3199 1.1761~1.5315
v 1.0657 0.1339 1.2304
VI 1.1119~1.1169 0.8585~0.9037 0.0936~0.1415 1.2304~1.301
Vi 0.9898~1.4088 0.822~0.9052 0.0948~0.178 1.2041~1.5563
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Table 6. Interrelationship between species around in Unmun Temple, Cheongdo-gun

Types 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1
2 .
3 -+ .
4 . . .
5 . + - .
6 . . . . .
7 . . . . . .
8 . . B ++ . . .
9 . . . . . . . .
10 . . . . . . . . .
11 . - - . - - - - . + - - + .
12 - ++ - ++ ++ . - - ++ - . - -
13 . . . . o + . . ++ . . -
14 . . . . . . . . . . - - + 4+ .
"1t R trchocarpa 20 A. mono 30 @ varmabilis  4: C heterophylla 5 Z. serrata 6: V. erosum 70 S Jjaponicus
8. L. erythrocarpa  9: P serrulata var. pubescens 10: C laxiflora 11t P densiflora 120 A. holophylla 13 € serrata 141 C controversa
T - - K001/ - pR005
© AT #E FHAHCE Agshe Ao] etk & WESH oflu BTN BAse U, EUT 52
abroh At A HAb Hol 7t Ze e o] 7] wfTol
4, ZEEL0 ME Y 22(det e E AHrd S o] A&HQ FEAEE 5 AT
FAE Abetdnt, #AE AFE(FHV) S AT el
Figure 5= A= +5HAF A#EA wE 34 F)iet DH7L 9x9 Ao|uR =AM REs 2R 23
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zAo] Basioit), HA AYF-AUF (R 1)L LvF9 V. 28
Aol ERdoE Ay FxHEl weh AT ¢
AeR AR AUEAT 622 BeeES UrolA] ) B ATE e AT A gigk AT B4
B Wk AAFATE ALHELT) mo] Ry E AL AU Sl G- TEHOE TEATE Sl ARl ol gElE EsHs
DYooz o yaEsle] S5 AUEel Hol AnziAo) HHO RO A7 Ao} A& AR A E A
Q= ANohol TRAE “EUEE dalslojof St} & < FHE FAHORE FYaigth AT LA AEF
o 2R SAY 24 98 Fuxd 5 A fuaeyr BASH AR 2ubrdel 5% WA wEfov 99Es
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Ve AFIA A4S 2358 HEste] Fu B B SR Qo 9Rue A & avbrge 9
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3o FEY S FHACE AEsta, ARRelA 7 £ 58l T 7N 2HoE EREACH, o)A - N, &
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AbES gAE AUFH(ZRN) S A48 2uF—(ER V) FHAE 8k e A AUFde A&7hee B



Journal of the Korean Institute of Landscape Architecture 193

Community typ%l | Landscape characteristics | | Vegetation structure characteristics | | Management goal | | Management methods
P, densiflora * Dominates on tree layer Maintain * Gradual removal of broad-leaf trees
community = Funtions for protecting village = Broad-leaf trees are dominant P, densiflora with Plant sapling of 7 densiflora on shrub
on the flat * Goes well with autumn leaves and on subtree layer deciduous broad- layer
(View point gives outstanding landscape = Expected to be succeeded to leaf trees * Removal species: C. tschonoskl,
A C) deciduous broad - leaf forest landscapes Z serrata, @ serrata etc
* Dominant on tree layer
A. holophylla = 7. serrata, Campinus tschonoskii Maintain
-P densiflora are dominant on subtree layer P, densiflora * Removal species: C heterophylla,

community on
the flat(View
Point F)

= Doesn't go with broad-leaf trees

= Abies are widely spread
on shrub layer

= Expected to be succeeded to
deciduous broad-leaf trees

landscape primarily
with gradual removal
of A. holophylla

A mono, Z serrata, L.erythrocarpa,
* Plant sapling of £ densiflora

A. holophylla

= Dominant on tree layer

» Maintain A. holophylla landscape

community = Gives very congested view * Lindera erythrocarpa are dominant Maintain rimarily in competition with
on the flat » Mixed with nut-pines and on subtree layer A. holophylla D y pe
) . . . P, densiflora on tree layer
(View point deciduous broad-leaf trees = Abies are expected to be landscape o .
. * Removal species: @ variablilis
E G) sustainable
Large-sized £ deniilora are dominant on Maintain + Aggressive removal of deciduous
. tree layer .
. densifiora . . . P, densiflora broad-leaved trees
. = Doesn't go with deciduous = Prunus serrulata var, pubescens L .
community on . landscape * Removal species: K. trichocarpa,
) broad-leaf trees are dominant on subtree layer o L
the slope(View & Q variabilis S japonicus, P serrulata
point B, G) " Eaxpected to be succeeded to restoration var, pubescens, planted trees
’ deciduous broad-leaf forest ’
Small-sized f:eedizﬂgﬁm are dominant on Restoration + Aggressive removal of deciduous
P, densiflora = Gives outstanding landscape R tr]'c;; Q variahilis are of broad-leaved trees
community on * Doesn't go with deciduous T ! F densiflora « Plant sapling of £ densifiora
) dominant on subtree layer .
the slope(View broad-leaf trees landscape » Removal species: & serrata,
. = Expected to be succeeded to S
Point D) - Q .variahiis
® vanabilis forest
Managed . . £ densfiorz are dominant on * Gradual removal of broad-leaf trees
) = Goes well with the mountain tree layer . . ]
P densiflora . . . . . Maintain * Plant sapling of £ densiflora on
. ridge and £ densiflora * S Jjponicus are dominant on .
community on ) . P, densiflora shrub layer
) = Partially demaged by deciduous subtree layer .
the slope(View landscape * Removal species: @ serrata,
poit B, C) broad-leaf trees * Expected to be succeeded to Q variahilis
! deciduous broad-leaf forest
, = F,. densiflora are dominant on tree + Take measures to protect
P, densiflora . ;
. . layer Maintain old & big trees
community = Excellent harmony with rocks, ) . . .
. ) = No P densiflora on lower layer P, densiflora » Plant sapling of £ densiflora
on the lowland mooring, stream and £ densiflora . ..
(View point C) * Expected to be succeeded to landscape * Removal species C tschonoskii,

deciduous broad-leaf forest

Z, serrata

Figure 5. A study on the management of the community according to the landscape characteristics of Unmunsa Temple in Cheongdo-gun
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