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ABSTRACT

The Geumgang Pine (Pinus densiflora) Forest in Sogwang-ri, Uljin has traditionally been a pine tree protection area
(prohibited forest) for timber production purposes, and is now designated and managed as a protected area for forest genetic
resource conservation by the Korea Forest Service. This study, we analyzed topographical characteristics, existing vegetation,
tree age, and plant community structure, and proposed a sustainable management method for the Geumgang Pine (Pinus
densiflora) Forest in Sogwang-ri, Uljin for timber havesting purposes. The topographical characteristics of the target area
were 36.7% ridges and 38.7% valleys; the ratio of ridges to valleys was similar, and the slopes formed 24.7% of the
total area. The types of pine forest communities are divided into six types based on the progress of pine forest renewal,
the competition with other species such as deciduous broadleaf trees, and the formation of layered structures. It has been
confirmed that the age of the large-diameter pine trees (40~60cm in diameter) is approximately 60~70 years, which is
relatively low. As a result of the analysis of the relative importance percentage and layered structure, differences depended
on the progress of the pine forest renewal project, and not only the maintenance of the pine forest, but also the creation
of a secondary growth forest, the density adjustment of pine trees, and the active management of competitive trees. The
average basal area by the community was 12,642.1~25,424.4cm’ for the tree layer and 1.8~ 1,956.5cm’ for the low tree
layer based on a quadrat of 400m’. The difference in the basal area appeared to depend on the size and number of trees
forming the tree layer and the degree of pine forest renewal (the degree of time elapsed after thinning pine trees). The

average number of species that appeared in each community was 8.7 - 20.3; there were many species located in valleys,
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and the type competes with deciduous broadleaf trees due to the lack of management. The diversity of species ranged
from 0.6915-1.0942, and was evaluated as low compared to pine communities in central temperate zones. In this paper,
we determined the management goals of Geumgang Pine (Pinus densiflora) Forest in Sogwang-ri, Uljin to produce timber
with high economic value, and suggested efficient vegetation management for continuous afforestation, the establishment

of a timber production system, and improvement of wood production as a management direction.
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Table 1. Cluster type and plot establishment of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin

Division Plot No.
Ridge part 1,25
Renewal completed
Valley part 16, 17, 18
Finus densiflora forest Subtree layer formation 7,12, 14
Renewal progress Shrub layer Finus densiflora attachment 3,6, 11, 13
Shrub layer Finus densiflora elimination 4,9, 15
Pinus densiflora forests competng with deciduous broadleaf tree 8, 10, 19, 20
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Figure 1. Location diagram of plant structure of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin
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Table 2. Aspect and micro-topography of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin

Division Area(m®) Ratio(%)
Flat land 134,291 2.1
North-facing 592,306 95
Northeast-facing 799,620 128
East-facing 834,328 134
. Southeast-facing 870,427 139
Analysis of aspect South-facing 889,589 142
Southwest-facing 871,063 139
West-facing 779,914 125
Northwest-facing 476,593 76
Total 6,248,131 100.0
Ridge 2,290,656 36.7
. . Valley 2,416,500 387
Analysis of micro-topography Slant aspect 1540975 U7
Total 6,248,131 100.0
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Table 3. Area and ratio by type of actual vegetation of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin
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Division Area(nf) Ratio(%)
Pinus densiflora pure forest 2,946,588 472
Pinus densiflora forest with partiral distribution of other species 55,829 09
F, densiflora-Q) variabilis forest 6,406 0.1
Pinus densiflora forest F. densiflora-@Q. serrata forest 64,270 10
competing with other species P, densiflora~Q serrata-@Q). variabilis forest 128,150 21
Sub total 198,827 32
} Q serrata-F, densiflora forest 57,090 09
m%hj;;;;e;t;;?glrze?;ist Deciduous broad-leaved tree-F, densifiora forest 2,785 0.0
Sub total 59,876 10
F. koratensis forest 2,398 0.0
Other forests with partial distribution of Pinus Q) serrata-Q mongolica forest 43143 0.7
densiflora Deciduous broad-leaved tree forest 27115 04
Sub total 72,656 12
Forest . koratensis forest 14,420 0.2
Other coniferous forests L. kaempferi forest 69,536 11
Sub total 83,955 13
@ variabilis forest 97485 16
Q variabilis-¢) mongolica forest 7,780 01
Q variabilis-Q serrala forest 54,145 09
Q vanabilis-C. controversa forest 12,175 0.2
& mongolica forest 281,493 45
Other deciduous forests & mongolica-@Q variabilis forest 796,828 128
& mongolica-@) serrata forest 154,833 25
Q serrata-Q variabilis forest 793,733 127
C. crenata forest 3,602 0.1
Deciduous broad-leaved tree forest 3507 0.1
Sub total 2,205,582 35.3
Damaged forest and Enforcement site of Finus densiflora mother tree system 169,100 27
cutover. Pinus densiflora planting area afer deforestatiion (shrub) 209,358 34
Planted area Pinus densifiora 10,876 02
Field cultivation 67,856 11
Cropped area Nnursery field 11,480 0.2
Fallow field 13,131 02
Bte. Bare land 8,799 0.1
Water space 74811 12
Urbanizating area Urbanizating area 40,716 0.7
and facility site Facility site 18,693 03
Total 6,248,131 100.0
EE 23 AFS wEt A FHOE AZRSIA 3 2% o2 F¥sky o NV S35
A, AUE ARA So) Zrlzd 948 A9eH, Wad  FRe 23yR £ AT 9 7)E U
Ago] Folak AZR £2 9 AP F70) 2AW YRS W BRSPS =2 = ASY FRAE
gt U B AR, BA v B AR SOl AOR GA X TAY AA, WA F &
A As ER1E 4 AAth(Figure 2 #%). 7oA A sl 73%9) A
AR AH 50% oS AAFE AR FARSE 2 UAT 2URE 2 NS} BEE 4
B0 AT FUOZ NNE SR AN ASRE Y AW A9 ARRE FUOE BT
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Fisure 2. Actual vegetation type diagram of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin

ol
ol

il
o,

e
¥0
o

24
Ak
A

ot o rir
&
o
1> o
o
M
o
[o}
rlo

= o
E=)

rlu o
R
f~
ol
o
ol
o
>
¥
o
do,

AQA B3 22 S4o) G2 A% BuEt 20T
Bl T 9FA Aelv} ol TolAI g T BB 2
PAGL A BAT 2 Bl MwH 4 R 5
S A AR ) Y A T FHoR o)

8 st=Ex7EsIR| M| 503 15(20224 22)

7ol a3 Pob Yom, /8 HABUTHL
o £4jo] ofel g AFRY FYAA] PFHOZ
Ak HEA Bk o FolAA) @ A W
o AR AR dd ) A A
fedl, SURge B i g3dos g
& el A% BA90 AR 24, B8

o i

ot &

:.:,o‘

i

Mroe
H
o

ol

b

¢ o I

—_

ot ¢ TF
L oox on
O

N oX



ST ALE| SLALIRE! AMIIX EMo|| M2 22|t Journal of the Korean Institute of Landscape Architecture 209

F74 Bk ol RO T gl AN B A WY FAS ugh o) Vo] B Yol Lolg B2 Fu
B9 g, we) A1) FY So] fold ERWY A o AFRE FHOE Aavh o) Folzl] RO HDE)
Y AR AEAoR Bust 54 Bt ZE HRBRSYS BIUR, AR, SR 5 AR
7o SEURE NFF G9BYTH SHSRE AEAeR
3. O|MX|Eo] w2 AM 2x EA Aol £ HE436%)°] SAGI8%) e 52 5= B
fed, 53 2301Re IQBUST RENE AL o
AT £ A5 FA9 M) BA Ueon, g B AR 95T Atk A0 B4R ARA, WA
Fo] AN REsH: 2UbFAT Vg £ A F 2t 2R QA (BE), 2UF A F 20 U@ A
TS fAE TS BT o] F ZWPL AASE A SHI B4 42 A7) ol R Y FIS BF 54
e 549 M) BT, TR AYSHE AGS AZY Ho AR B vlge] MRHOR £ 54 B of
Higo] WA BS 40T BT, AU A4 FU B ATE SAe) £is BRI NFe g Qe 79
P A A, SARS Hlste] AR Bxulge] ¥ ©) /e U B m2e] A U AZNE FH02 ¥
& gels Vel glow, 2kt 9y B3aky Qe 7] ARl FAE) weoR dddn,
B AR SR Mg vwse] ARRY Wl 2 2 EU 2FE FR2UTH) Ao w2 AeE 542
7V AL S 4 AATH Tatle 4 B2 AR TPRETS SuREe £A7F Solatn, Azl
2Rl BEE ARG SR AR, Ampg g VTS SURH] GRiRNFE v sheel w2
FENS 23 uol AU Hyngo] YoldsE A= 202 ATt AT AE 3 =2} I AR A
o) 93k vlgo] WY EolE AL & % glomf vy e Avels HeR T4 % AR SAje) 2 5
2 AR H|go] Mz} trelR= AL B0l 4 9ot o A SHAM 2 Ade 7L Q7] Wl olHE He
= AR HeSE 20R) Aol Gasy dygy  THT ANREFEed A0 R dean
ro) AEe] RN 217 go |agRgedoRd A oo
7} M) 2198 5 Aok A4S delg 93z 2
e AR SR, QRATIRY 508 TR ) 27 /)8
21231, b dELZTE 2 AR vl 52 97 A ZRAUEY 2048 2A] AulE )

Table 4. Actual vegetation structure characteristics according to micro-topography of Geumgang Pine (Pinus aensifiora) forest in Sogwang-ri, Uljin

Constuction ratio by geography (%)
Division
Ridge Valley Slant aspect Total
Pinus densiflora pure forest 20.2(42.9) 14.4(30.5) 12.6(26.6) 472
Pinus densiflora forest with partiral distribution of other species |  0.3(384) 0.3(35.8) 0.2(25.8) 09
Pinus densiflora forest competing with other species 1.2(36.8) 1.2(372) 0.8(26.1) 32
Forest Other forests competing with Pinus densiflora forest 0.3(28.9) 0.4(46.2) 0.2(25.0) 1.0
Other forests with partial distribution of Prus densiflora 0.2(15.3) 0.7(61.8) 0.3(22.9) 12
Other coniferous forests 0.2(12) 0.9(66.4) 0.3(21.6) 13
Other deciduous forests 12.3(34.8) 15.4(436) 76(21.6) 3H3
Damaged forest and Enforcement site of Pinus densiflora mother tree system 0.9(329) 1.1(42.2) 0.7(25.0) 2.7
cutover Pinus densiflora planting area afer deforestatiion (shrub) 1.1(32.4) 1.4(415) 0.9(26.1) 34
Planted area Pinus densiflora 0.0(0.0) 0.1(30.5) 0.1(69.5) 0.2
Cropped area 0.1(1.9) 1.0(70.6) 0.4(27.6) 15
Etc.(Bare land and water space) 0.0(0.0) 1.2(90.1) 0.1(9.9) 13
Urbanizating area and facility site 0.0(0.0) 0.5(56.6) 0.4(434) 1.0
Total 36.7 38.7 24.7 100.0

SH2RZAE(X| K| 50 15(2022 22) 9
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4 ugon, §I470) 5om) AR ERES SRS YQBR4 A F9 2URYS BT 470~615mel 9173}
59dolgiet 7AA0] EH AUTR(AR )] AT 2T G, FUAE PAT BETOI, AAmE 10~38°0)90
£ B3 50~55me FEA ANAGT, FAE HEE BZY B FLIBS B~5melel, okwBZel A7)
9% Bl wBES W FuAl WA A3, oF g0l ¥ ABS A3go] MA e E4L nyn BE
FEZ A3lgo] Row, AT RSO £YS 00l B9 £3S FIIF som AURF U, FLHY
Ae] A% Z9 ‘ 165em8) ZFFR7H 680] SIThTable 5 %),

40cm, 48cm$l AV (1) 734

Aol A& 9 Avrd(A5F v 22 ®3L 580~ 800) SaE AR /3 Do 9 ¢
T45me] AR AXEAL, FHNE G oItk B AAE AEy, 2EF) ARt $HEE o, ofaE o
B2 A4S 27 BEagon, wES Augo] Wy, A AuUR S A2 Qi Brsgt, dEE
ohE FAHA @2 Aotk FrAAl bem. 9 F2 EW FF AT AER ADUE AL,
425emQ) vy EEE0] £EE 58 70doIlth Aol HEUUT Follth vl qtAe] Hgsta A=) o
A 59 2P (A55 2 =)ol A4 A= F 22 FY0E ASH0E ASFS A 2oz i
FI560~690mell AR, FHAE B HEL FEE dHH, 2URE AR 7lE £ A FAo) ol 4

Table 5. General situation of Geumgang Pine (Pinus censifiora) forest in Sogwang-ri, Uljin

) Ratio(%) Sample tree
Division Plot | Altitude Bearing | Slope(°) DBH Arb DBH
No. (m) (cm) Tree TDOrese Shrub Species Age
ent (cm)
1 735 S8BW 22 45 75 20 75 P densiflora | 385 59
Ridge part 2 735 S32W 27 35 70 10 % - - -
Renewal 5 697 | SA8W 3 41 75 - 8 - - -
completed 16 555 S36E 3 35 65 30 30 - - -
Valley part 17 550 S2IW 6 28 70 - 90 - - -
18 550 ST0E 4 30 60 - 60 P, densiflora | 37 40
7 617 S33E 2 45 50 60 % P densiflora | 48 57
Hinus Sublree layer 12 50 | STE 8 5 2 40 9% - - |-
densiflora formation -
forest 14 562 N59E 7 65 60 80 9% P, densiflora | 40 67
3 745 S 25 40 10 - 70 P, densiflora | 36 58
Renewal | Strub laver Pius | g 695 | STOE % 70 2 - 8 - -] -
Progress densifora 11 585 ST6E 32 55 25 - 60 - - -
attachment
13 530 ST4E 3 60 60 - 90 P densiflora | 425 | 70
, 4 690 S3E 32 42 90 - 100 | P densiflora | 56 64
Shrub layer Pinus 7 630 | SHE 15 45 70 - 100 - - |-
densiflora elimination
15 560 N59E 4 65 60 25 9% - - -
P, densiflora | 48 74
8 615 S9E 10 35 95 25 50
! ] . @ serrata 46.5 638
Finus denleﬂofa forests competng with 10 =80 SITW 20 =0 P 70 20 - } .
deciduous broadleaf tree
19 505 S65E 35 35 50 60 30 - - -
20 470 SH3W 38 33 70 40 40 - - -

10 $H=2EZEE(X| &| 503 152022 2%)
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Table 6. Relative dominance of major types of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin

Type I Type I Type 1T Type NV Type IV Type VI

Name of species
clu|s|M|C|U|S|M|C|U|S/M|C|U|S | M|C|U|S|M|C|U|S|M
P, densiflora 1000[ 891 | 04 | 798 {1000 0 | 18 | 1.8 {1000 934 | 13 | 813|1000[ 0 |166|528(1000/293| 0 |598|744| 38| 0 [385
C. laxiflora 0o o0j0]1O0lO]O[O]OLO[O]O|O0O]O0LO0] 0] 0 [443[39|1540]01| 010
Q) variabilis ofojojojo0fojofojoLofojofojofojo|l0}0]0|f0124(27]01]21
& mongolica 0]109|186{67| 0 [ 0 |81(13] 0| O] O] O 0]|O0|98]16|0]0]07]0][63|61]39]58
Q serrata 0 0] 0] 0|0 (40581149 0| 0| O] O O] O 0] 0| O01168]07]|57][1L1| 0 |40]62
U. davidiana ofojojoyo0ofojofojoyofojorojofoyoyp0p0]04)01]0 117704140
C controversa ojofojofojojojojOfO]O|O[O]O]O0O]O|O]O0O|0]O0]|25[28]0]22
T, amurensis ofojojoyo0fojofojoyofojofojofo;oL0}0]0f}01[19/60]14]32
C. crenata 00| OO0 |483]17|64] 0] 0O O0OJO]O]O]JO]O]O]O[O[O]O0O]0]O0]O0
B costata 000} 0|0 (112(L7(40] 00| O0O]O|O0O]O0OLO[O]O]O]OLO]O]O0O]O0]O0
F. rhynchophylla 0o 0] 000112602000} 0] 00O O0]0]|01]96]|46[40] 0 |234]05]79
F. sieboldiana 0| 0 (422{70] 0 | 0 [137]23| 0 | 0 |350]58] 0 | 0 |[371{62| 0 | O |431|72| 0 |56]35]25
S. obassia 0fojojoyLo0f0]O0O}O0O]OLO]O0O]O0O|0] 054709 071]01(178{30] 0 |33]74]23
A. pseudosieboldianum | 0| 0| 0| 0| 0] O] O] O0O[O0O[O0O] 0] 0] 011000213700 |76|13| 0 |120]63]5.1
A. ginnala ofojojojofof78f13;0y0f(0j010}0L0[0]O0]0]O0OLO0O]O0]O0]O0]0O0
L. obtusiloba ofojojoyo0fojofojoyofojorojofoyoyL0p0]04)01]0/|13J163]32
R mucronulatum 0foj62j0,0f0jo0fo0ojoyo0fojoyojofofojojojoyopo]loypoq]o
R, schijppenbachii 0| 01)230{38,0[0]O}O0O]OJO}O]OLO]OJO]O|O0O]O0]O0]O0]O0]|0/]141]|24
E. alatus 0{ojo0oj0)0l01]76(13]00(B7/31)0]0,0[0]0]0]0L0]0]0}01]0
S incisa ofojojojo0ofojofojoyLo0f0]O0|0]0|59(0]0]0]O0L0]0]0]0]0
L. maximowiczi 0o O0jO0LO0[0O]O0O}O0O]O0L0]99)L7 0|0 /(8815 0]0]0}0]O0]|0/141]24
Others 01 0{98[18] 0] 0 [370[62| 0 |66]352|82| 0| 0 [145(25| 0 | 0 |223|36]| 13|21.3]283]127

Sorce: Type 1: Pius densiflora forest(ridge), Type 1l: Renewal completed Pinus densiflora forest(Valley part), Type I1: Renewal progress Pinus
densiflora forest(Subtree layer formation), Type IV: Renewal progress Pinus densiflora forest(Shrub layer Pinus densiflora attachment), Type V:
Renewal Progress Pinus densiflora forest(Shrub layer Pinus densiflora elimination), Type VI: Pinus densiflora forests competng with deciduous
broad-leaf tree.

C: importance percentage in canopy layer, U: importance percentage in understory layer, S: importance percentage in shrub layer, M: mean
importance percentage.

(2) e & FIUHAL WEF 12,6421 ~254244ent’, P EZF 18~
Table 72 &7 %38 F742abrgW 449 2070 ZA 19665am’ )itk FREA o] Aole 5SS INE ¢
o AZwH FFE FAUAS ekl Zolth 74 §¥E 5o A4 AMAE 2uFEe] A AR(auE 7 F A
FIERA Aes S8 24 /Y T A 25T o IS ARl wE Aot vEidt wESe £Edkes &
AES FW FE FRAAES S A Frewd 9] F A7) 20cm~50cm o7 A 2A FE}] Qb
& AEIANL, ol Wilslel HFY FuWAS AEd AHoE e AR e /¥ 1L FrEEHo] 671
gom, F3d M- BAo) 7FeEES 400m’ WETFE 71§38 F P B2 A4S veridlen, £3 1o A ed &
Fo2 Flste] AlAe3int FY SaUrde Wi F Y FrdEs $AE g
S 237 FaURe AR A 207020 2F s 20E AuEdin) Aol gEE AT AUFE(f
FEE FrOUAS FPEARY, 00" HEFE NEE ¥ )3 49 AEFS P JE MAE F287ol
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Table 7. Area of thoracic cross-section by type of community of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin (Unit: 400m?)

Type 1 Type I Type 1T
Name of species Tree layer S};’t;t:e Total Tree layer Si;t;t:e Total Tree layer S;:;t;fe Total
) |y | D | D) |Gy | ) | ) oy | ()
P, densiflora 254244 585.1 26,009.5 12,642.1 - 12,6421 14,1830 1,781.8 15,964.8
Q variabilis - - - - - - -
B davurica - - - - - - 2.4 24
C laxiflora - - - - - - 136 136
&) mongolica 104.7 104.7 - - - - 24 24
& serrata - - - 225 225 - -
C crenata - - - 46.0 46.0 - -
B costata - - - 42 42 - -
U. davidiana - - - - - - -
C controversa - - - -
T, amurensis - - - - - - -
E rhynchophylla - - - - - - -
A. pseudosieboldianum - - - - - - 130.6 130.6
Others - - - - - - -
Total 254244 689.8 26,114.1 12,642.1 727 12,7149 14,1830 1,930.7 16,1137
Type V Type V Type VI
Name of species Tree layer Subtree Total Tree layer Subtree Total Tree layer Subtree Total
(cm?) laye;r (cm?) (cm?) layezr (cm?) (cm?) layezr (cm?)
(cm®) (cm®) (cm®)
P, densiflora 15,0443 - 15,0443 22,2587 6.5 22,2652 114344 9.1 11,5325
Q vanabilis - - 1731 520 225.1
B davurica - - - - - - -
C. laxiflora - - - 10.0 10.0 - -
& mongolica - - - - - 775.0 1078 882.7
Q serrata - - - 42 42 1,398.7 1,398.7
C crenala - - - - - - -
B costata - - - - - - -
U davidiana - - - - - - 224.3 224.3
C. controversa - - - - - 4712 58.1 529.3
7. amurensis - - - - - 2985 1284 426.9
F. rhynchophylla - - - 1.0 1.0 - 525.6 525.6
A. pseudosieboldianum 18 18 - - 262.4 262.4
Others - - - - - 122.7 4999 622.6
Total 15,044.3 18 15,046.1 22,2587 217 22,2804 14,6735 1.956.5 16,6300
% Type I~ VI applies as shown in Table 6.
3em W2 A= Adjolglnh. HAA o auF-e] el WEL AR g Aol R IRAFU oM, ofwEZo] 3P
A FQ AR Fagdzo] v ke veply At H 7Y MAS o8 §33 g ks3] FraHol
Aol A% 3 KU 47 I N, Vel Aol BEZ 28 S eI oe dAgase A8 $ AU
2ol B FTA70l Som NI A% AR R (53 S 3] BRI 559 H FuAgel AL
Eoe A0tk 49 M3 VS A% B4 A4 5 del 9l 5AS Hon, RE23 wEEe s Ja BTt
© 2829 AT} oF 6F AER ANT, 48 Ve AT A 3ABA odEA SO Az B BErEe) A%
o 1157} £33k o] 3] FAEHA Aol dot = o] 1 F2 GAE AHHAUKTable 7 F2). A4 23 &
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) FALUFEANAN HHoR F9E FAA dE & 7 43 E8 5 2 S 243 A3 A
U 239 FraEAe 829 7% 20,000~25,000cm’, 4 5 AR AAFE JdE FELFE Bk, o)
ol EZ2] 7% 2,000cm” W7t A3 Aoz dtdn & F8o A FAgHree] A uig Aol ojHS
A 2 20 gEAY 5T 2 A dA A
(3) £ 2 MAF o] & Fl K8 ofwEZol tist A E HABAY, of
Table 8& &7 2337 F73AUFHW A3 207) ZAM WEZO WEZ ALY wE FTFE 7etste] BA550S o
o AEFH F8Y I 28 5 2 ANASE e Ao DEZ] A 1520704, okwESe] A 20~3070A7} <t
o 72 439 sld 2ArY] Ed $59 S99 29 AS 449 #HE PAske A2 A
£ AEsglon, §39 v - B4 7FssEE 400m”
FTE NFoR A Hagks s AAsg e 7t 4) TUHI=
S P 28 T5E 87~203F0 2 AT X3l Table 95 &% 23] F742UFE 524 ¢34 g7
D= T8 N9 A7t o] FARIA] ol HATHFoe] A T AFE 248 Aot 74 G99 &g A
ol Zg 2l £ V1o &8 T57F Bna, AR A5 TUYE, AL, AL, AUSoekes AEsslon, +3
T e A 13 AUF A HAE 8 A w2 #EE H H Y - B4 0] 7PEEt e A0m’ TS 7F0 R FARE
AN £ VY 28 S471 vad A9k ¥5F5 A7) 3 AARS AEsle] AXEAT €3 a%e FAARY
A 60~22070A1018, T FA)AAke] o] Fo]x F 74 of A% 207 AR 67 3 ZF AR i T
o] A8) Zol 43 I, #3N, §8 VE A9 AAR ¢l TE 0.6915~1.042018, HthETFEE 09372~1.2869% U
& 28 MASF7E AL, otuEES FAEE AT YA et Eopkert 7P B {3 alo] dEE AUFd
Hog WEZOZ AYH £ 19 MAF7E Bk ol (TR §39 D)ow, dagdse 44 39 2FH(H
29 24 MAFE oluES AEHoz Aed /8 1, 1. g VD)9 kst 7 =90tk &7 &% SR
IV, Vo] 4% 03~50/1A2 v A3, A A8 2uF o] Frpkc e A ] 2UFEEY FOYE(FIEEY
7b ol EZES AT §8 M 63MAZ 7P Bid & AR Erheke 0842~1.2231(Jo ef al, 1995), WA
(Table 8 %), B S AU SOYE 0.8365~1.3879(Chal ef

Table 8. Average number of species and populations appearing by community type of Geumgang Pine (Pinus densifiora) forest in
Sogwang-ri, Uljin (Unit: 400m’)

. . Popualtion

Division Amount of species

Tree layer Subtree layer Shrub layer Total
Type 1 87 220 50 2467 2137
Type 1l 203 16.7 20 367.0 3857
Type Il 180 6.0 36.3 510.7 553.0
Type IV 135 6.3 0.3 695.8 7023
Type V 150 11.3 2.3 4213 4350
Type VI 200 138 188 185.0 2175

* Type I~ VI apply as shown in Table 6.

Table 9. Species diversity index community type of Geumgang Pine (Pinus censifiora) forest in Sogwang-ri, Uljin (Unit: 400m?)

Plot H’(Shannon) J' (evenness) D(dominance) H'max
Type 1 0.6915 0.7373 0.2627 09372
Type 1I 1.0942 0.8366 0.1634 1.3074
Type M 0.9073 0.7334 0.2666 1.2382
Type IV 0.7136 0.6291 0.3710 1.1166
Type V 0.7545 0.6444 0.3556 1.1712
Type VI 1.0832 0.8407 0.1593 1.2869

* Type I~ VI apply as shown in Table 6.
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I Model of management Main content
area
* Layer structure
7y Ly ! ‘
W g Tree layer: Finus densiflora
2000 by Y . .
20Mmigy 2z &‘ ﬂ4 Subtree layer: Finus densitlora
. i Shrub layer: Pinus densiflora
Continuous || «Basal area and planting density of trees
wood

production area

Legevd
1. Pinus densiflora

per unit area (400m)
Basal area: 20,000~25,000cr*
Planting density: 15-20 individuals/400m

* Wood harvest
Harvest cycle: 30 years
Harvest size: 45 ¢m or more

Periodic wood
production area

,,///////,,/// 70 {I?“ﬁz‘

ZUW%, . /////{///

LR
@

—25_4 3 874 53 _76__5_2 6 473 653 Subtreslayer
_8_89 9 8 109108 83 9 __ _108__8__ shruwlayer

* Layer structure

Tree layer: FPinus densiflora
Subtree layer: Non-competitive
deciduous broad-leaved trees
Shrub layer: Deciduous trees

* Basal area and planting density of trees
per unit area (400m)

Basal area: 20,000~25,000cm

Planting density: 15-20 individuals/400m*

* Wood harvest
Harvest cycle: 70 years
Harvest size: 45 ¢cm or more

Legevd

1. Pinus densiflora 2. Prunus sargentii

3. Acer pseudosieboldianum 4. Styrax shiraianus

5. Toxicodendron trichocarpum 6. Lindera obtusiloba 7.
FEuonymus hamiltonianus 8. Rhododendron mucronulatum
9. Rhododendron schlippenbachii 10. Symplocos sawafiitagr

* Trees needing removal
Camoinus laxifora, Quercus serraia,
Fraxinus ynchoothyiia,

Umus aavidiana var. japonica,

Comus controversa, Tiia amurenss

Figure 4. A management model of Geumgang Pine (Pinus densifiora) forest in Sogwang-ri, Uljin
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