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ABSTRACT

This study was designed to come up with a way of managing a cultural landscape forest by conducting research on
the vegetation structure and growth characteristics. This study’s target site, which was 45,201m’” in size, was Pinus densiflora
forest for Sugumagi placed at the entrance of Unmun Temple, Sinwon-ri, Unmun-myeon, and Cheongdo-gun in the
southernmost part of Gyeongsangbuk-do, Korea. Sugumagi means the water of the valley flows far away, and where no
downstream is visible according to feng shui. The historical sources of the Sugumagi Pinus densiflora forest at the entrance
of Unmun Temple isn’t clear. It waw only found at that location. The Pinus densiflora forest at the entrance of Unmun
Temple is located in the waterway in terms of Feng Shui. The present condition of growth was investigated through a
grid surveys of 98 trees and Pinus densiflora growth. As a result of the analysis of growth status, Pinus densiflora, Larix
leptolepis, Zelkova serrata, Celtis sinensis, and Rhus javanica were distributed in the conopy layer, and 28 species including
Ailanthus altissima were grown in the understroy layer, and 92 species, including Ampelopsis brevipedunculata, in the shrub
layer. The plant community structure was divided into low, medium and high-density Pinus densiflora forests in the study
area, based on the number in the conopy layer and the grade of and the trees analyzed. As a result of the analysis, the
Pinus densiflora dominated the low, medium and high-density Pinus densiflora forests, and there were no competitive species.
The relative dominance of the low-density Pinus densiflora forests was 46.9% on average, medium-density was 62.6%
and 50.2% was found in high-density. The mean species diversity of Shannon in the low-density study was 0.7055, medium
-density study was 0.8966 and the average species diversity of Shannon in the high-density study was 0.8317. The analysis
of the age and growth of 25 sample trees in the Sugumagi Pinus densiflora forest shows that the distribution of the chest
diameter (DBH) of the sample Pinus densiflora is 38 to 77cm with the average chest diameter being 61.1cm. The age
was 84-161 years and the average was 114 years. In the Pinus densiflora forest, most(670,659, or 98.3%) of the tree trunk
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wound was collected for rosins during the Japanese colonia Era, Of the total 670, 659 were Pinus densiflora, 98.3% of

the total. 394 were surgically repaired in 2005. For the preservation of the Sugumagi Pinus densiflora forest, dead trees

should be replaced with substitute trees appropriate to the middle and south topography. It is demanded that foreign species

such as Larix leptolepis in the research area should be removed and Pinus densiflora that underwent surgical operations

should be regularly sterilized. It is also emphasized that the management of insecticide is important.

Key Words: Cultural Landscape Forests, Feng Shui, Pinus Densiflora, Sugumagi, Traditional Forests
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Figure 2. Photograph of survey the Sugumagi forest of Unmun temple, Cheongdo-gun
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Table 1. Growth state investigation standard

Category Evaluation standard
Leaf discoloration * Degree of discoloration of the crown leaves
Atrophy state = A state of drooping downwards due to weak vitality among all tree leaves,
Deciduous rate * The state of leaves that have changed to yellow or brown due to chlorophyll destruction.
Branching state = Deflection of branches with poor tree conditions
First-born growth * The newly developed growth state of the stem center that grew this year.
Twig state * The dead state of twigs, not of the trunk of a tree.
A normal bud * A normal bud status
Reduction of the crown = A decrease in the the crown due to the deepening death of branches, etc.
Tree vitality * Comprehensive growth state of trees - Dead wood / Growth defect / Good growth

Sk = Science and Engineering Foundation(1983) 2] HHS &
S A Aol R AAA e Foltt ey ¢ Lee ef a/(1993) 9] ZAPIHS HlgtOZ S50 9 WAl 9

Ith. B AP0 2A F AT B3l ofF 7}
A FAAR] A AF7E glol AFAHA FA] - FEl7} ol

r
re
-+
>,
Al
1o
fo
X
>
4o
0
>

AR FEEE 8 AR 2011d 9~10€l AA A
g3ttt ZAFEE 20m*20m(400m?) =71¢) W H(Quadrat
method) & FHATE 3] F W] ARZAE HA A
F(Figure 3 %), ZAH U 52 §3474 2om o13S o

bl o
223} olilBEOT, 1 oJste] $BS BEZOE il

T8, FL4%(em), Fi(m), AstL(m), FAF(mxm) ,

S AT 489 53 I BEHLee, 2006 e o el —
71L& Sk, AE I} 82 Korea National Arboretum - [sureor rotann N nﬂi\ﬁ =
Q0178 F7EEA B2 geh el son, BAAIA P AT EIL e
AFshs avrel 718 92, oA SOl A8 22 // ~ .i\ F O/SD Oy
HIEAL 93] ArcGis Map 100S 243t THslsidn X ——— B N\ T
A ASEY e PEE 2UF IHEES wges ' E—
20129 EXRE 2714 3389 Ax 23519tk The Korea Figure 3. The location map of the survey plots in the Sugumagi

forest of Unmun temple, Cheongdo-gun



oM
n
L
Ho
:
jins]
-1
i
[m]
5
&
40
o
i
0=
-
A
wa
0=
1o
Am
0x

Journal of the Korean Institute of Landscape Architecture 201

o $E2AL A o] I 158 F 2 558 A

AAste] FA AT

3) 2Y H447E 54

IR 84 07 S0l 2RYe ARdee 2

I‘E
o
N
—_
s
oi
QL
=
pac
32
T e

‘#%’3 &

& et & r‘fr

O?:} ‘:0

M
o
=+ K

=
LE IEER ﬁL—go}l A

% = A48
o e AT S S A $AE Hlast)
98t AATE ZAMEE BHRCE Curtis and Mclntosh
(1951)¢] F8A(LV.: anortance value) & £33l WES

2 yepd A" X(IP.: importance percentage) (Brower
and Zar, 1977) & A4t }Oﬂ‘:} MNAEQ 2715 T3] &3

SAER IAE Fodste] HFANSHEA(MIP: mean
1mportance percentage) & AFSIATE £ 2 AT T =
A 5 2 39 AFE AT THYEE A4
T2E AFA0Z Hrkshe A S 2 (Krebs, 1935) 8]H%(Rare
species) ol FLRAE %{— Shannon®] Zt}ek% (Pielou, 1975)
o 51511“‘5}"”:( ) EZHE(J') SHED) 5 T

Z

|.,\

Of

o
o 59 % APIRE AP Gkl LBSS B FLA
ADBIA el $28 BEEow ARas 28 +
=
=

EF9= A 1.2m He FalelA /‘J}

ol &t om, 3t 98l 4 (Pith) &
5 E% a3tk —ir%% B8 Autocad map 20049} 0“”%‘

T /‘g o]‘o]'ﬂ% 5—/‘}0})%]"]'.

THE £ PR, AEE $RY 4929 Aoy, HEE
FEEaTs NS e $8A 2URYel 2
28 SRAIA Bl ARl A FAY o
o] AA1510] Qgleks AT BT S Ak

;
2
FREol&e AR AUt AR FHI U0, &
Bolt 3 0&70) &gl 2450 Atk £
FFOIREOR ZHT £OT WAYFY FAOEYH #
o Oi
o 1—

=2
o SR A% PrRe AE gE0E &
]

rx o
_\|L
ok M
N

DS 4 % FE2E 8%

Table 2= F=w 2wAMIT 750 2uFrddA 28
g S99 FES vE Aotk aESE v SEU
U, QRS BURE 5501903, oluESE 7Y
T MO, A, SvU, s YR 5 28
T BESA NHE ALTE F2) AeU S5 § 2
Fo] S¥alL SISt Figue 45 WHEoR FEREIASS
AR o]y AR AV} 670F FESHAL, 7]E

<
ofN
rlo
I

il
X
e
10
o,

2 TN
rE
=
e
FH
o,

Rl
s
32
o

HAET STAIYT Fete] AV AU 4 3 F
S vlotslr] $15ke] Table 33 2o] F1A4Y MATE &
A5t} F1AAFE FE2E(Figure 5 3%) oA &elg 4
A5ol FXAAL 30~%0cmol Ao Z 67057+ Qrolﬂgj\u}
F387 40~60cm7} 45772 AA Y] 683%E Wk, E3]
F3137 T0cm o)de] hAEE 1972 A9 2.8%, Vo &
F49 2UFE F13% J0emZ 2577 ZAE AT A4 F
O F giA5o] Txshs AU, FH HAA A §
¥ F3AA 4Tem o139 AT fARIE oY, §30F
7 20cm W21 AP AUFE(Lee, 2012) 20 & AF9 &
vHE ol Atk

Table 4= AET +3AF 97 F7go] 24UFE Ul ¥5
= 9 ol EZol| E¥sl= 7|El Y RIS B8 A
ojty, FQ FEO7 IE “EUE yHUE, ALY 5

SH2EZSIE(R| M| 48 55(2020 10%) 5



Journal of the Korean Institute of Landscape Architecture 201

I 0js0] 385 -

— 1O -

Table 2. Species distribution status according to the layer in the Sugumagi forest of Unmun temple, Cheongdo-gun

Species name Canopy szt?(isr Shrub Species name Canopy gggﬁr Shrub Species name Canopy leggsr Shrub

Ginkgo biloba - - © | Rubus crataegifolius - - O | Staphylea bumalda - O @)
Abies holophylla - - © | Rubus corchorifolius - @) O | Acer ginnala - O @)
Larix leptolepis O - © | Rubus phoenicolasius - - O | Acer mono - - @)
Pinus densiflora (@) @) O | Rubus parvifolius - - O | Vitis coignetiae - - @)
Juniperus rigida - ©) O | Rubus oldhamii - - O | Vitis flexuosa - - ©)
Sasa borealis - - O | Rosa multiflora - - © | Ampelopsis heterophylla - - O
Smilax china - - O | Prunus armeniaca var. ansu - - O | Parthenocissus tricuspidata - - @)
Smilax sieboldii - - © | Prunus persica - @) © | Tilia amurensis - - @)
Salix koreensis - - O | Punus padus - - O | Hibiscus syriacus - @) @)
Platycarya strobilacea - O O | Bums saniata var, pubesca - @) O | Actinidia arguta - - (@)
Betula schmidtii - O | Pyrus pyrifolia - - O | Elaeagnus umbellata - O @)
Carpinus tschonoskil - @) O | Sabus alnifolia - (@) O | Hedera rhombea - - @)
Carpinus laxiflora - - O | Albizzia julibrissin - @) O | Aralia elata - - @)
Quercus acutissima - - O | Lespedeza maximowiczi - - O | Cornus kousa - - @)
Quercus variabilis - @) O | Lespedezaxnaritima - - O | Cornus controversa - - ©)
Quercus aliena - - O | Lespedeza cyrtobotrya - - O | Cornus walteri - @) @)
Quercus mongolica - - © | Lespedeza bicolor - - O | Diospyros lotus - - O
Quercus serrata - @) © | Pueraria thunbergiana - - © | Diospyros kaki - - O
Ulmus parvifolia - - O | Zanthoxylum piperitum - @) O | Styrax obassia - - @)
Ulmus pumila - - © | Zanthoxylum schinifolium - @) O | Styrax japonica - (@) @)
Zelkova serrata @) @) O | Evodia danielli - - O | Fraxinus sieboldiana - - @)
Celtis sinensis (@) @) O | Phellodendron amurense - (@) O | Chionanthus retus - - @)
Morus bombycis - O © | Pirasma quassioides - - © | Ligustrum obtusifolium - - O
Boehmeria spicata - - O | Ailanthus altissima - @) O | Callicarpa japonica - - @)
Clematis apiifolia - - O | Securinega sutfruticosa - O O | Cerodendron trichotomum - (@) @)
Abkebia quinata - - O | Rhus chinensis @) (@) O | Paederia scandens - - @)
Coceulus triobus - - © | Rhus succedanea - - © | Viburnum wrghtii - - O
Lindera obtusiloba - - O | Rhus trichocarpa - @) © | Viburnum erosum - - O
Lindera glauca - - O | Euonymus alatus - - @) Wejgela subsessilis - - O
Lindera erythrocarpa - - © | Euonymus sieboldiana - - O | Lonocera maackii - - @)
Stephanandra incisa - - © | Celastrus orbiculatus - - ©) No. of species 5 28 92
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Figure 4. Species distribution map in the Prus densifiora forest
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Table 3. DBH status of the Pinus densifiora according to the range
in the Sugumagi forest of Unmun temple, Cheongdo-gun

DBH Amount Ratio(%)
Less than 30cm 13 19
30~40cm R 137
40~50cm 249 373
50~60cm 208 310
60~70cm 39 133
70~80cm 17 25
More than 80cm 2 0.3
Total 670 100.0
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Figure 5. Distribution map according to DBH of the Anus aensifiora
in the Sugumagi forest of Unmun temple, Cheongdogun
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Table 4. The population status of broad-leaved trees in the Sugumagi forest of Unmun temple, Cheongdo-gun
Species name Amount Ratio(%) Species name Amount Ratio(%)

C sinensis 61 314 M alba 3 15
Z serrata 37 191 P amurense 2 1.0
S Jjaponica 14 72 A. ginnala 2 10
P, strobilacea 13 6.7 Z schinifolium 2 1.0
C. walteri 11 5.7 E. umbellata 2 1.0
P, persica 10 52 C trichotomum 2 1.0
S. suffruticosa 6 31 S bumalda 2 1.0
P serrulata var, spontanea 5 2.6 R trichocarpa 2 10
A. julibrissin 4 2.1 C tschonoski 2 1.0
R, chinensis 4 2.1 Others 8 4.1
P, sargentii 3 15 Total 194 100.0

(% Certis sinengs

@ Zelkova serrata

£3 Other trees

(" Pawcana stromeces |

Figure 6. The distribution map of broad-leaved trees in the
Sugumagi forest of Unmun temple, Cheongdo-gun
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Table 5. The properties and amounts of foreign species in the
Sugumagi forest of Unmun temple, Cheongdo-gun

Species name DBH(cm) Hight(m) Amount
Larix leptolepis 30~40 10~15 32
Allanthus alfissima 8 6.5 1
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Figure 7. The location map of foreign species in the Sugumagi
forest of Unmun temple, Cheongdo-gun
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Figure 8. The distribution map of the Anus aensifiora by growth
status in the Sugumagi forest of Unmun temple, Cheongdo-
gun
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Table 6. The growth condition and trees status with damaged drunk of the Ainus densifiora in the Sugumagi forest of Unmun temple,

Cheongdo-gun

Division Contents
Tree amount 14 trees(2.0%)
Dead wood DBH = 30~66cm(50cm less than: 9 trees)
Height * 10~16m
Tree amount + 15 trees(2.2%)
Growth condition Poor growth DBH + 29~65cm(more than 40cm: 12 trees)
Height * 6~17m
Tree amount * 641 trees(95.7%)
Good growth DBH * 5~82cm(40~50cm 239(37.3%), 50~60cm 204(31.8%))
Height = 3~2lm
* 659 shares out of 670 P densiflora(98.3%)
Status the tree trunk wound + 394 out of 659 surgeries (59.8%) conducted in 2005
* Out of 394, 382 are good, 7 have poor growth, and 5 are dead.
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Table 7. The growth density status of Pinus aensifiora according to the plot in the Sugumagi forest of Unmun temple, Cheongdo-gun
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Figure 9. The growth density map of Pinus aensifiora according
to the plot in the Sugumagi forest of Unmun temple,
Cheongdo-gun
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Table 8. Importance percentage of the woody plants by the growth density of Pinus densifiora in the Sugumagi forest of Unmun temple,
Cheongdo-gun

Community type Low density forest Middle density forest High density forest

Species name o v S M c v s M o v S M
G. biloba - - 0.04 0.01 - - - - - - - -
P, densifiora 81.72 2.32 17.98 47,63 99.78 36.93 175 62.51 100.00 42.75 153 64.51
L. leptolepis 9.76 - 0.13 4.90 - - 0.96 0.16 - - - -
P, strobilacea - 083 0.80 041 - 552 1.92 2.16 - 2841 2.30 9.85
B schmidti - - 0.21 0.04 - - 042 0.07 - - 042 0.07
C. tschonoskai - 0.87 1.24 0.50 - - 0.56 0.09 - - - -
C laxitlora - - 1.32 0.22 - - 0.08 0.01 - - - -
Z serata 0.33 22.25 1437 1023 - 4.06 11.10 3.20 - 8.33 882 425
C sinensis 145 37,74 517 1417 0.22 738 5.75 353 - - 459 0.77
M. bombycis - - 1.26 0.21 - - 0.68 0.11 - - 0.56 0.09
M alba - 1.29 2.90 091 - - 1.38 0.23 - - 2.22 0.37
R. crataegifolius - - 6.85 114 - - 10.26 171 - - 6.25 1.04
R multiflora - - 1.73 0.29 - - 159 0.27 - - 468 0.78
P serrulata var. pubes-cens - 447 0.84 1.63 - - 1.7 0.29 - - 2.08 0.35
A. julibrissin - 5.02 0.07 1.69 - - 0.29 0.05 - - - -
S suffruticosa - 1.65 0.09 0.57 - 2.37 2.75 1.25 - - - -
S bumalda - 140 178 0.76 - - 0.73 0.12 - - 0.28 0.05
A. ginnala - 0.85 0.84 042 - - 0.27 0.05 - - 031 0.14
C. waleri - 0.69 0.56 0.32 - 22.50 3.16 8.03 - - - -
S japonica - 8.17 134 2.95 - - 2.25 0.38 - 5.27 413 245
C. japonica - - 752 125 - - 15.69 262 - - 1596 2.66

P, persica, Z. schinifolium, ) . A. altissma, F persica, E. umbellata,
Others R chinensis S incisa, C apiifolia, c f{zc/]azfamwn, D o, F perszcg R parvifolius, C. controversa,

& varabilis etc. R chinenss, F: amurense, S, india efc. L. maximowiczi  efc.

“a: Canopy layer, b: Under canopy layer, c¢: Shrub, d: Mean importance percentage.

& 2UFY FIAA 15~32em, 58 25~3234 (Lee, 2012) Aol LN £ 28F 1UFHOH LEZ7A] 444 &
OS2 AAYY] aprEde FARIG O, A Avbrdde ek A S 5 ode w8l degdat o RSt
2 A7k ATk AP bR vl 2o g8 & Ak dAFS F 2%l SIHgle, 109 A8 d2d
ROl frete] bRy S A abrgel 4 AU 256 Ak shreld sl dle TEuE 15
F AN 717 AR BE & Sod #egRE Atk olF 7S et Bas9la 53] dRdiu e A
A2 AT atslof glof M5 F aubrd Belo] dasiglth by
AgdEE AR FEeilet, 2AR 145 9 1559 4%
4. s1EEst U pa|gkot FEEo] AIHo} A&AQ welrt FReilaL A7
FAAFZ Qs 74 g2 A= Aol 217 4 ol
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2, O AR = FESgo FRAkE B8 A 3 aE $F0] F2 S8, $HE A E U
A LAHTE HelHol e FAL ¢ AT v 3 A AT vl ok P A ArEE
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TEO] ARSI, AU T 67077 2SS #1440 10090] W bR o 2 S Ao Aty
732 AR 40em o1l tFZoIAL, Pem?l a7t 25 "R $70] Hob AN QAR BA 9 deje)
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12 s=2x7si5(x| & 463 55 (2020 10%)



Journal of the Korean Institute of Landscape Architecture 201

Table 9. The number of species and individual according to the density in the Sugumagi forest of Unmun temple, Cheongdo-gun

o , ) , No. of individual(Unit:400m?)
Division No. of species(Unit:400m°)
Total Canopy Under story Shrub
) Range 1~26 1~421 0~17 1~21 4~404
Low density forest
Average 96 975 43 6.6 96.2
] ) Range 4~25 22~333 6~10 1~10 12~324
Middle density forest
Average 125 1239 8.4 2.7 1144
) ) Range 1~13 11~126 10~19 1~6 16~112
High density forest
Average 85 578 129 2.0 46.8

Table 10. Shannon's species diversity index according to the density in the Sugumagi forest of Unmun temple, Cheongdo-gun (Unit: 400m¢)

Division H'(shannon) J (evenness) D'(dominance) H'max
) Range 0.0000~1.2817 0.0000~1.0000 0.0000~0.7357 0.0000~1.4150
Low density forest
Average 0.7166 0.7700 01723 0.8731
) ) Range 0.5595~1.2284 0.7487~0.9925 0.0075~0.9880 0.6021~1.3979
Middle density forest
Average 0.9217 0.8938 0.1380 1.034
Range 0.0000~1.0712 0.0000~0.9718 0.0000~0.1778 0.0000~1.1139
High density forest
Average 0.8051 0.3610 0.0835 0.8789

Table 11. The tree age and growth amount according to the DBH and height in the Sugumagi forest of Unmun temple, Cheongdo-gun

Tree No. DHB(cm) Height(m) Measurement age(year) Estimated age(year) Average growth amount(mm)/year
25 62.0 13 107 124 2.0
28 53.0 14 108 108 2.0
139 720 18 104 161 22
182 41.0 16 108 123 3.0
212 700 20 72 97 14
246 46.0 13 104 121 2.6
253 740 14 67 100 14
263 740 14 87 110 15
265 65.0 18 59 84 13
267 46.0 13 101 101 22
294 76.0 11 105 105 14
311 38.0 18 100 100 2.6
312 57.0 19 A A 16
315 96.0 20 115 115 2.1
323 470 18 119 119 2.5
403 48.0 18 89 105 22
484 700 14 117 161 2.3
538 57.0 19 90 113 2.0
642 76.5 18 83 111 15
644 60.5 19 92 103 17
723 720 15 92 125 17
727 770 18 98 141 1.8
787 68.0 18 8 101 15
834 61.0 20 8 103 17
838 61.0 20 111 128 2.1

Average 61.1 17 96 114 19

Sh=2xZAsks|X| K| 487 55 (2020 10%)
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Table 12. Management plan of the Ainus densifiora Forest for Sugumagi of Unmun Temple, Cheongdo-gun

Division Species Amount

Management methods

The Pinus densiflora
growing seedling management

* Pinus densiflora forest for Sugumagi and surrounding Fnus densiflora forest seed collection
* Transplantation of young seedlings in FPnus densiflora forest
* Operation of seedling plantations for the next generation of Pinus densiflora

* Pinus densiflora cultivated after the removal of deadwood.

Dead wioad £ densifiora 1 * Management of pressure, efc. by surrounding vegetation until the stable growth of Pnus densiflora
Poor growth | P densiflora 15 * Intensive management to prevent pests
Growth * Regular management for maintaining tree forms
management | Good growth | P densiflora 641 * Regular pest management

* Completion of damaged river erosion site

Tree trunk wounds| P densifiora 659

* Regular reagent management
= Use as history study center in the Japanese strength period

) ) L. leptolepis 32
Invasive species management 7~10)

= Larix leptolepis removal
* Restoration of Pinus densiflora forest using cultivated Pinus densiflora (medium density goal:

A. altissima 1

* Logging and monitoring about spread

Vegetation management - -

* Seeds and seedlings of Pinus densiflora in the forest of the Sugumagi

= Removal of deciduous broadleaf from low-density Finus densiflora forest conopy layer

* Fnus densiflora planting and management for the restoration of low density Fnus densiflora
Forests (medium density goal: 7~10)

* Management of low-level vegetation to maintain Pnus densiflora forest (prevention of disturbance) :
Celtis sinensis, Zelkova serrata, Platycarya strobilacea, Quercus variabilis, efc.

Management of resin extraction

Finus densiflora ) 69

= Avoid unnecessary surgical operations
= Preventing pests through regular sterilization and pesticide
= Use of the history, culture, and ecological education

14 3=2x7i5(x| ®| 463 55 (2020 10%)
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