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Syntaxonomical and Synecological Description on the Forest Vegetation of Juwangsan National
Park, South Korea™
Hae-Sung Oh’, Gyeong-Yeon Lee’, Jong-Won Kim**

O OF
L —

ST AO] A A e AlRAISISH 7} o] Rolgich Alalsle] FaAT AAIH Y FARE A
SH Z-M. stafe] Wpio.z sttt 5270 AARIL S HGE, SRR F 265 RTe] BEFAS 94l
ALEPLARG YT/IARE Fol BASISIS el BB A5E T4 U ERsty, 1w}
B ol Lussick 47 U ol 97) ARetol AASSIck ol s AR, 2
U mAl e, S-SR Te, B Rs A e, - e Aol STl

ae, LEUR- SR, S AR, A0St ARAe qREst Eesely,

E 0F 700 m7h LT FR AL A7 OF R o) of W A Th(E LA Ao 2 ed) o
Aolthel A0 WalHch ZYAHATU AP S FxAe] e AHo] ootk ARHOR R
2] AL <AGYBI BTG SN oS 4o EE AR AR Foheet e B

S RO B30 $A19] A B40] sk g0l 2 Asbela, Ak el Ha 2AUY

FR0|: 74 HLIPY, LEILS SHIY, (84 7|3, KUY S5 HEFUE
ABSTRACT

The forest vegetation of Juwangsan National Park, which is famous for its towering scenic valleys, was
syntaxonomically described. The study adopted the Ziirich-Montpellier School’s method emphasizing a
matching between species composition and habitat conditions. A combined cover degree and the »-NCD (relative
net contribution degree) were used to determine a performance of 265 plant species listed-up in a total of 52
phytosociological relevés. Nine plant communities were classified through a series of table manipulations, and
their distribution and actual homotoneity(H,.;) were analyzed. Syntaxa described were Carex gifuensis-Quercus
mongolica community, Athyrium yokoscense-Quercus mongolica communiy, Arisaema amurense-Quercus
serrata community, Lespedeza maximowiczii var. tomentella-Quercus variabilis community, Tilia

rufa-Quercus dentata community, Carex ciliatomarginata-Carpinus laxiflora community, Aristolochia
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manshuriensis-Zelkova serrata community, Onoclea orientalis-Fraxinus mandshurica community, and Carex

humilis var. nana-Pinus densiflora community. A zonal distribution was reviewed and the altitude of about 700

m was the transition zone between the cool-temperate central-montane zone (Lindero-Quercenion mongolicae

region) and southern-submontane zone (Callicarpo-Quercenion serratae region). Only 19 taxa were associated

with »-NCD 10% or more, most of which were tree species occurring in the Lindero-Quercenion and some of

which was a member of open forests. Species composition of forest vegetation was much less homogeneous,

showing the lowest H,.,. Nearly natural forests and/or secondary forests in the Juwangsan National Park were

defined as a regional vegetation type, which reflects much stronger continental climate in the Daegu regional

bioclimatic subdistrict, rhyolitic tuff predominant, and wildfire interference.

KEY WORDS: ACTUAL HOMOTONEITY, ARISTOLOCHIA MANSHURIENSIS-ZELKOVA SERRATA
COMMUNITY, CONTINENTAL CLIMATE, RHYOLITIC TUFF, XEROPHILOUS OAK
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Figure 1. Geography and geology of Juwangsan National
Park at southeastern part of the Korean peninsula.
Park area investigated is located at the Daegu
regional bioclimatic subdistrict, shaded part of
the Peninsula in the left corner small map. A
sort of tuffs are the major lithosphere in the
park area(slightly modified from Hwang and
Kim, 2009).
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Figure 2. Annual precipitation of Juwangsan National Park,
the Daegu regional bioclimatic subdistrict, and
South Korea. Mean annual precipitation is 887.9
mm, 1,096.1 mm, and 1,339.7 mm, respectively.

25k Agololck, £ 1|92 AAx st on Yo §
S AP AIZUH- Ao e e e A4
o ST RolTe] Ado] £HAOR A
sH= 920 thKim, 1992; 2004).

°
oh 2 29 AEEE B3, oAlge) HEETeA
5= (Westhoff and van der Maarel, 1978)2 1 &% JAS
AT AAH ] 215 B 8 A9 E, T, o
9, AR, WIS S dgeld 2Hardc. PSg

[e5

3H9lT(Kim and Lee, 2006), @5 choj2lde] Za%
Y5442 A7 o =(Kim and Manyko, 1994)2 EA 5
AUk F7FRFAESS(KPNIC, 2017)9] AlE59%< 7|
zoz stk ARAEA E4S Wyl 99l A
(Raunkiaer, 1934; Lee, 1996)1} AR 2]ExZ EXJof tjs]
AT, AR RE B BAS AEAEEH BE
FHE2d 84, Y2o FE- ALY 84, P2 &
AT S, Yoty B AT s, ofui 8
2y Kim, 2004)7}F =12 Q1 Ha2okAte] JExgat AAFE
w1 Ueo] BASIGch AR AEHE TiAAe] o
3 A 249 FAEA QA4S 7HEOR TH471A] 84
(19, B B, 048 FA HE Fa 18l
RUEHKim et al., 2012). ABAR 0] F2/dof Hat +H24
(homotoneity)> HE3HE A=A F AT N
AAARY §EZAEHBLFEZUES L BE4E
ST EEHAHE 0| &% FEA AT (Hee: actual
homotoneity)2} | 2w A &=(H,,: optimal homotoneity; Kim
and Eom, 2017)& o}4a1%ich. 14 taro] El w914
of dEFAEE AAAR 0] TE FEF0| YaiE,
15 8% H25E vk

2 o}

oAl g ] AFAS F 763} 1734 26587+
(57 B Alehez o]Fofxl 47Hx] ke A (st
5 AR AE, Aouy Ad, ASARE A5
(hardwood) -4, AU S 7)o] 97) AlEpeton B
FEKTable 1). FF SA— A 57 Alawteh(AZ

o s AR, Aldu- a2 e, S
oA, FU-EREAE e, g
gyupreho] 7= ek AUt SR BEXE F
FHORA Aojui-drjatzete], AlSANEY B5 5
B e e e s g i Ll s S S



121

Table 1. Synoptic table of plant communities on Juwangsan forest vegetation, described by species composition and

its -NCD values.

A: Carex gifuensis-Quercus mongolica community

B: Athyrium yokoscense-Quercus mongolica community

B-1: Carex okamotoi subcommunity
B-2: Typical subcommunity

B-3: Chloranthus japonicus subcommunity

C: Arisaema amurense-Quercus serrata community

C-1: Typical subcommunity
C-2: Tilia rufa subcommunity

D: Lespedeza maximowiczii var. tomentella-Quercus variabilis community

E: Tilia rufa-Quercus dentata community

F: Carex ciliatomarginata-Carpinus laxiflora community
G: Aristolochia manshuriensis-Zelkova serrata community

G-1: Berchemia berchemiifolia subcommunity

G-2: Typical subcommunity

G-3: Juglans mandshurica subcommunity
H: Onoclea orientalis-Fraxinus mandshurica community
I: Carex humilis var. nana-Pinus densiflora community

I-1: Typical subcommunity
1-2: Juniperus rigida subcommunity
1-3: Pinus koraiensis subcommunity

B C G 1 r- Life-
Syntaxa B1 B2 B3 c1 c2 P B F 565 63 H I 12 13 NeD form
Number of relevés 4 3 5 4 3 2 7 1 S 2 3 5 1 3 2 2 52
Quercus mongolica 97.1[_100 100 100 16.0 56.3 59.3 39.5 133 2.0 857 70.8 313 813 100 MM
Carex gifuensis 100 . . . . . . . . . . . . 1.3 H
Athyrium yokoscense 0.7] 269 39.5 37.5 53 125 . 0.5 . . 57.1 8.1 H
Sorbus alnifolia 0.7 423 195 10.9 . 0.7 20.5 46.7 2.7 . . 9.4 MM
Symplocos chinensis f. pilosa 15.4 9.3 14.1 9.4 0.2 . 429 94 55 N
Vaccinium hirtum var. koreanum 22 . 1.4 . . 94 1.1 N
Carex okamotoi . 0.5 0.7 . 1.1 H
Chloranthus japonicus . 12.5 2.7 571 1.9 G
Actaea asiatica . 1.3 3.1 . . . 33 . 09 G
Asarum sieboldii . . 0.9 : 2.7 250 . . 112 6.7 1.8 0.7 286 . . 40 G
Quercus serrata 22 154 . . 100 100 327 125 14 100 7.0 20 542 563 249 MM
Arisaema amurense . 9.3 11.7] 20.0 6.3 0.7 . 05 33 4.0 . . . 38 G
Asperula maximowiczii 0.7 16.7 6.3 | 16.0 25.0] 29 375 2.3 . . . 28.6 6.1 H
Aristolochia manshuriensis 7.0 08160 . 7.7 250 09 14.3 82 N
Tilia rufa 3.1 . | 688 . 28 67 . . . 1.7 MM
Arisaema amurense f. serratum . . 1.6 1 25.0 0.5 . 1.8 33 286 . . . .1 G
Quercus variabilis 17.6 1.3 100 2.0 458 62.5 125 17.7 MM
Lespedeza maximowiczii var. tomentella 07 . . . 21.8 13.9 313 31 N
Artemisia keiskeana 382 26 279 234 . 39.0 139 . . 189 H
Fraxinus sieboldiana 22.1 269 09 3.1 40.7 273 M
Spodiopogon sibiricus 26.5 6.5 33.4 70.8 438 438 127 H
Atractylodes ovata 05 . 13.1 333 500 188 43 G
Quercus dentata . . 3.1 . . 0.7 . 6.3 1.0 MM
Carpinus laxiflora 8.8 23.1 56 23 400 94 8.7 20.0 . . 229 MM
Carex ciliatomarginata . 1.3 . . . 8.7 . 63 156 51 H
Calamagrostis arundinacea 22 231 395 7.8 . 3.1 9.7 8.0 3.1 . 152 G
Hosta longipes 4.4 1.3 3.7 0.8 53 6.3 24 . . 156 188 78 H
Zelkova serrata 05 . . . 0.5 100 69.3] . 5.8 MM
Philadelphus schrenkii 23 187 3.1 1.2 36.8 24.0 143 55 N
Deutzia glabrata 4.0 17.5 16.0 14 N
Berchemia berchemiifolia . . . . . 0.3 MM
Lonicera sachalinensis var. stenophylla 1.3 3.1 24 14 N
Clerodendrum trichotomum . . 0.5 0.26 MM
Juglans mandshurica 05 0.8 1.9 MM
Oxalis obtriangulata . . . 0.1 G
Fraxinus mandshurica 39 40.0 0.7 MM
Onoclea orientalis . . 429 . 00 H
Pinus densiflora 37 . 14 1.9 . . 100 7.2 MM
Carex humilis var. nana . 1.3 09 8.7 12.6 50.0 80 H
Melampyrum setaceum 2.9 2.4 1.9 333 2.8 Th
Juniperus rigida . 02 M
Spiraea blumei 02 N
Lilium amabile . . . . . 00 G
Pinus koraiensis 37 51 3.7 1.3 3.1 3.6 3.1 MM

Companions species

Acer pseudosieboldianum 199 57.7 484 625 560 813 182 250 651 333 632 90.0 . 28 3.1 156 798 MM
Lindera obtusiloba 103 103 29.8 30.5 400 563 593 625 395 233 526 22.0 429 375 250 625 715 N
Styrax obassia 22 51 31.6 234 440 625 23.0 112 100 7.0 347 429 458 63 12.5 39.7 MM
Acer pictum subsp. mono . 326 94 187 250 87 . 126 733 632 100 714 . 3.1 31.0 MM
Fraxinus rhynchophylla 132 74 469 213 125 109 50.0 2.8 533 38.6 220 286 63 3.1 262 MM
Carpinus cordata . 153 563 760 94 0.2 56 133 421 633 57.1 21.3 MM
Ainsliaea acerifolia 3.7 346 447 51.6 213 750 74 . 85.7 . . 162 G
Rhododendron schlippenbachii 588 654 23 . . . 1.2 46.5 . . . 6.9 75.0 136 M
Cornus controversa . . 3.7 313 40 438 . . 5.6 200 281 50.7 857 . . . 12.8 MM
Polygonatum odoratum var. pluriflorum 44 26 1.4 94 . 18.8 12.1 125 5.6 7.0 1.3 . 11.1  50.0 94 122 G
Carex siderosticta 15.4 1.3 512 406 4.0 125 0.2 37 . . 0.7 143 11.0 H
Actinidia arguta 56 94 107 94 24 . 0.5 40.0 140 293 286 . 88 M
Viola albida f. takahashii 1.5 . 09 16 80 63 36 125 126 200 105 16.0 . 9.4 86 H
Prunus verecunda 29 26 19 08 27 31 182 . 3.7 53 16.0 . 125 . 8.4 MM
Rhus trichocarpa 88 154 14 . . 9.4 39 250 56 . . . 16.7 188 313 78 M
Euonymus oxyphyllus 1.9 164 160 3.1 0.7 . 1.4 . 21.1 107 143 14 . . 59 M
Aster scaber 1.5 70 16 13 3.1 51 125 56 33 07 . 28 94 31 56 G
Pseudostellaria heterophylla 11.2 125 2.7 188 0.5 . . 6.7 1.8 120 429 50 H
Pimpinella brachycarpa 56 234 27 313 0.2 05 . . 53 429 40 G
Alangium platanifolium var. trilobum . . 187 6.3 . 0.5 167 579 240 . 40 N
Corylus sieboldiana 26 126 . 2.7 125 0.5 46.7 35 2.0 429 39 M
Staphylea bumalda . 6.3 12.5 . 333 7.0 260 100 . . 37 M
Rhododendron mucronulatum 30.8 . . 1.3 . 14.0 . 22.2 50.0 37 N
Isodon japonicus . 11.2 109 1.3 313 4.7 1.3 6.3 34 G
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Smilax nipponica 294 47 4.7 6.3 24 . 1.4 . 30 G
Viola orientalis 59 9.8 . . 3.1 1.0 375 . . . . . 56 125 31 29 H
Ulmus davidiana 14 23 . 12.5 1.2 500 . 33 35 27 857 . . 2.8 MM
Lespedeza bicolor 1.5 0.9 94 . 0.5 . . . 42 125 94 25 N
Isodon inflexus 0.7 4.7 . 8.7 500 09 . . 0.7 . . 3.1 . 24 G
Disporum smilacinum 17.6 18.6 12.5 . 05 . . . . . . 63 24 G
Syneilesis palmata 4.4 09 . . 12.5 29 625 09 . . . . 14 63 24 G
Tilia amurensis 6.5 156 4.0 . 7.4 53 . . 24 MM
Dryopteris crassirhizoma 0.5 3.1 280 63 . . 9.3 857 23 H
Callicarpa japonica 0.8 2.7 2.4 . 10.0 684 2.0 23 M
Tripterygium regelii 154 149 23 2.7 4.7 . . . 23 M
Polystichum tripteron 05 47 107 . . . 140 47 100 22 H
Lindera erythrocarpa 1.0 . 16.7 474 10.7 1.4 21 N
Lonicera praeflorens 126 . 27 . 0.7 375 1.4 67 . 0.7 . 20 N
Rubia chinensis var. chinensis 1.9 94 1.3 63 02 125 33 1.3 429 20 G
Stephanandra incisa . 2.8 0.8 1.3 125 0.2 37 333 . . . 1.8 N
Pteridium aquilinum var. latiusculum 29 . . . 24 . . . . 25.0 25.0 31 17 H
Lilium tsingtauense 09 1.6 6.3 0.2 09 6.7 10.0 28.6 1.7 G
Astilbe rubra 98 08 40 63 . 3.7 100 . . 1.7 H
Picrasma quassioides 0.5 . . 2.9 0.5 10.0 1.8 16.0 1.7 M
Codonopsis lanceolata 8.4 0.8 6.3 1.9 1.9 33 1.5 G
Artemisia stolonifera 4.7 3.1 . 8.7 0.5 . . 1.5 H
Meehania urticifolia 10.9 12.5 0.2 . 6.7 57.1 14 H
Adenophora remotiflora . 9.4 25.0 375 05 1.3 28.6 14 G
Hepatica asiatica 09 . 13.3 125 5.6 . 42.9 1.3 G
Kalopanax septemlobus . 6.3 9.4 1.9 0.5 6.7 . 1.3 MM
Cimicifuga heracleifolia . . 09 63 . 6.3 . 8.0 714 . 13 G
Pyrola japonica 0.7 1.3 1.9 0.8 1.3 3.1 29 . 3.1 1.3 Ch
Ampelopsis heterophylla . . . 1.6 53 . 58 250 . 1.3 . 1.2 N
Dioscorea nipponica 56 08 13 63 . . 05 . . 1.3 429 12 G
Parthenocissus tricuspidata . . . . . . 1.9 . 133 175 53 . . . 1.1 M
Potentilla freyniana 07 . 09 . . . 5.1 0.5 . . . . . 188 . 1.1 Ch
Dendranthema zawadskii var. latilobum . . . . . . 1.0 . . 6.7 . . . 42 313 125 1.0 H
Morus bombycis 4.0 . . 21.1 8.0 429 1.0 MM

Species less than »-NCD 1.0: Syntaxa r-NCD (r-NCD value against a total of plant communities, Life-form): A: Hemerocallis minor 0.7 (0.63, G), Saussurea
seoulensis 0.7 (0.04, H), Adenophora triphylla var. japonica 0.7 (0.04, G), Vitis amurensis 0.7 (0.01, MM), Adenophora verticillata var. hirsuta 2.9 (0.11, G),
Maackia amurensis 2.9 (0.81, MM), B-1: Lepisorus thunbergianus 1.3 (0.01, E), Athyrium fauriei 3.8 (0.69, H), Euonymus alatus f. ciliatodentatus 3.8 (0.08, N),
B-2: Hemerocallis minor 0.5 (0.63, G), Viola keiskei 0.5 (0.24, H), Viola rossii 0.5 (0.15, H), Vicia chosenensis 0.5 (0.38, G), Potentilla fragarioides var. major
0.5 (0.09, Ch), Arisaema peninsulae 0.5 (0.09, G), Potentilla yokusaina 0.5 (0.09, Ch), Cynanchum ascyrifolium 0.5 (0.34, G), Teucrium viscidum var.
miquelianum 0.5 (0.04, H), Vicia venosa var. cuspidata 0.5 (0.01, G), Hemerocallis sp. 0.5 (0.01, -), Synurus deltoides 0.5 (0.01, G), Adenophora verticillata var.
hirsuta 0.9 (0.11, G), Weigela subsessilis 0.9 (0.17, N), Weigela florida 0.9 (0.31, N), Pyrrosia linearifolia 0.9 (0.02, E), Deparia pycnosora 1.4 (0.23, H),
Athyrium fauriei 2.8 (0.69, H), Schisandra chinensis 2.8 (0.99, N), Solidago virgaurea subsp. asiatica 3.7 (0.34, H), Lysimachia clethroides 4.2 (0.77, G),
Angelica gigas 7.0 (0.43, G), B-3: Viola keiskei 0.8 (0.24, H), Viola rossii 0.8 (0.15, H), Vicia chosenensis 0.8 (0.38, G), Potentilla fragarioides var. major 0.8
(0.09, Ch), Arisaema peninsulae 0.8 (0.09, G), Lysimachia clethroides 0.8 (0.77, G), Brachybotrys paridiformis 0.8 (0.33, H), Viola tokubuchiana var. takedana
0.8 (0.80, H), Commelina communis 0.8 (0.40, Th), Ribes mandshuricum 0.8 (0.04, N), Rhynchosia acuminatifolia 0.8 (0.04, G), Diarrhena japonica 0.8 (0.06,
H), Impatiens textori 0.8 (0.06, Th), Sorbaria sorbifolia var. stellipila 0.8 (0.01, N), Liparis kumokiri 0.8 (0.01, Ch), Polygonatum lasianthum 0.8 (0.01, G),
Primula jesoana 0.8 (0.01, H), Carex polyschoena 1.6 (0.38, H), Ligularia fischeri 1.6 (0.02, H), Weigela subsessilis 2.3 (0.17, N), Streptopus ovalis 2.3 (0.03,
G), Veratrum maackii var. japonicum 3.1 (0.15, G), Saussurea grandifolia 3.1 (0.52, H), Athyrium fauriei 4.7 (0.69, H), Saussurea ussuriensis 4.7 (0.33, H),
Aconitum jaluense 4.7 (0.11, G), Athyrium niponicum 6.3 (0.75, G), Viburnum opulus var. calvescens 6.3 (0.08, M), Sambucus williamsii var. coreana 7.8 (0.92,
M), Phryma leptostachya var. asiatica 9.4 (0.53, G), Schisandra chinensis 11.7 (0.99, N), C-1: Saussurea ussuriensis 1.3 (0.33, H), Dryopteris chinensis 1.3
(0.34, H), Viburnum arlesii 1.3 (1.00, N), Polygonatum falcatum 1.3 (0.09, G), Viburnum burejaeticum 1.3 (0.01, M), Weigela florida 2.7 (0.31, N),
Brachybotrys paridiformis 2.7 (0.33, H), Athyrium fauriei 4.0 (0.69, H), Viola tokubuchiana var. takedana 4.0 (0.80, H), Deutzia parviflora 4.0 (0.42, N),
Angelica gigas 10.7 (0.43, G), C-2: Saussurea seoulensis 3.1 (0.04, H), Viola keiskei 3.1 (0.24, H), Weigela subsessilis 3.1 (0.17, N), Brachybotrys paridiformis
3.1 (0.33, H), Veratrum maackii var. japonicum 3.1 (0.15, G), Saussurea ussuriensis 3.1 (0.33, H), Cephalanthera longibracteata 3.1 (0.06, H), Iris koreana s.l.
3.1 (0.04, G), Viola acuminata 3.1 (0.04, H), Clematis patens 3.1 (0.14, N), Phlomis umbrosa 3.1 (0.01, H), Prunus japonica var. nakaii 3.1 (0.01, N),
Clinopodium gracile var. multicaule 3.1 (0.01, H), Smilacina japonica 3.1 (0.01, G), Viola tokubuchiana var. takedana 6.3 (0.80, H), Aconitum pseudolaeve 6.3
(0.08, G), Hydrangea serrata f. acuminata 6.3 (0.02, N), Thelypteris decursive-pinnata 6.3 (0.02, H), Athyrium niponicum 9.4 (0.75, G), D: Adenophora triphylla
var. japonica 0.2 (0.04, G), Viola rossii 0.2 (0.15, H), Potentilla yokusaina 0.2 (0.09, Ch), Lysimachia clethroides 0.2 (0.77, G), Vicia unijuga 0.2 (0.19, G),
Viola variegata var. variegata 0.2 (0.06, H), Crepidiastrum chelidoniifolium 0.2 (0.14, Th), Viola collina 0.2 (0.11, H), Zanthoxylum schinifolium 0.2 (0.14, M),
Solanum japonense 0.2 (0.01, Ch), Arundinella hirta 0.2 (0.01, H), Persicaria debilis 0.2 (0.01, Th), Clematis sp. 0.2 (0.01, -), Berteroella maximowiczii 0.2
(0.01, Th), Hemerocallis minor 0.5 (0.63, G), Carex polyschoena 0.5 (0.38, H), Cephalanthera longibracteata 0.5 (0.06, H), Celastrus orbiculatus 0.5 (0.06, M),
Carex sabynensis 0.5 (0.06, H), Sedum kamtschaticum 0.5 (0.06, H), Betula schmidtii 0.5 (0.11, MM), Melica onoei 0.5 (0.02, H), Polygonatum involucratum 0.5
(0.02, G), Sambucus williamsii var. coreana 0.7 (0.92, M), Carex lanceolata 0.7 (0.15, H), Aralia elata 0.7 (0.03, M), Eupatorium japonicum 1.0 (0.04, G),
Phellodendron amurense 1.0 (0.04, MM), Galium pogonanthum 1.5 (0.31, H), Vicia chosenensis 2.4 (0.38, G), Oplismenus undulatifolius 2.4 (0.53, H), Patrinia
villosa 2.4 (0.27, G), Lactuca raddeana 2.4 (0.17, Th), Cynanchum ascyrifolium 2.9 (0.34, G), Commelina communis 2.9 (0.40, Th), Iris rossii Baker 2.9 (0.38,
G), Peucedanum terebinthaceum 2.9 (0.80, H), Maackia amurensis 3.4 (0.81, MM), Securinega suffruticosa 3.6 (0.53, M), Cucubalus baccifer var. japonicus 3.9
(0.15, H), E: Viola rossii 12.5 (0.15, H), Athyrium niponicum 12.5 (0.75, G), Dryopteris chinensis 12.5 (0.34, H), Vicia unijuga 12.5 (0.19, G), Asplenium
incisum 12.5 (0.01, H), Cynanchum ascyrifolium 25.0 (0.34, G), Viola variegata var. variegata 25.0 (0.06, H), Viola grypoceras 25.0 (0.02, H), Saussurea
grandifolia 37.5 (0.52, H), Oplismenus undulatifolius 37.5 (0.53, H), Celtis sp. 37.5 (0.03, -), Galium pogonanthum 50.0 (0.31, H), Securinega suffruticosa 50.0
(0.53, M), Dioscorea japonica 50.0 (0.04, G), Carex lanceolata 62.5 (0.15, H), ¥: Hemerocallis minor 0.5 (0.63, G), Viola keiskei 0.5 (0.24, H), Vicia
chosenensis 0.5 (0.38, G), Schisandra chinensis 0.5 (0.99, N), Lysimachia clethroides 0.5 (0.77, G), Commelina communis 0.5 (0.40, Th), Ribes mandshuricum
0.5 (0.04, N), Iris koreana s.. 0.5 (0.04, G), Patrinia villosa 0.5 (0.27, G), Lactuca raddeana 0.5 (0.17, Th), Dryopteris lacera 0.5 (0.11, H), Pseudostellaria
davidii 0.5 (0.69, H), Viscum album var. coloratum 0.5 (0.01, E), Lepisorus ussuriensis 0.5 (0.01, E), Euonymus sp. 0.5 (0.01, -), Deutzia parviflora 0.9 (0.42,
N), Celastrus flagellaris 0.9 (0.06, M), Maackia amurensis 1.4 (0.81, MM), Viburnum arlesii 1.9 (1.00, N), Microstegium vimineum 2.3 (0.05, Th), Weigela
florida 3.7 (0.31, N), Crepidiastrum chelidoniifolium 3.7 (0.14, Th), Solidago virgaurea subsp. asiatica 4.7 (0.34, H), Dryopteris chinensis 6.5 (0.34, H), G-1:
Lysimachia clethroides 3.3 (0.77, G), Commelina communis 3.3 (0.40, Th), Celastrus orbiculatus 3.3 (0.06, M), Zanthoxylum piperitum 3.3 (0.10, N), Clematis
trichotoma 3.3 (0.06, N), Galium trachyspermum 3.3 (0.01, H), Asparagus schoberioides 3.3 (0.01, G), Disporum viridescens 3.3 (0.01, G), Carex polyschoena
6.7 (0.38, H), Saussurea ussuriensis 6.7 (0.33, H), Vicia unijuga 6.7 (0.19, G), Oplismenus undulatifolius 6.7 (0.53, H), Securinega suffruticosa 6.7 (0.53, M),
Carex forficula var. forficula 6.7 (0.06, H), Platanthera freynii 6.7 (0.08, G), Euonymus macropterus 6.7 (0.02, M), Eleutherococcus sessiliflorus 6.7 (0.02, N),
Glyceria ischyroneura 6.7 (0.02, HH), Viola verecunda 6.7 (0.02, H), Anemone reflexa 6.7 (0.02, G), Maackia amurensis 10.0 (0.81, MM), Phryma leptostachya
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var. asiatica 10.0 (0.53, G), Viburnum arlesii 10.0 (1.00, N), Deutzia parviflora 10.0 (0.42, N), Rhamnus yoshinoi 10.0 (0.08, N), Eranthis stellata 10.0 (0.03,
G), Ulmus davidiana var. japonica 16.7 (0.15, MM), Iris odaesanensis 16.7 (0.05, G), Salix koreensis 20.0 (0.40, MM), G-2: Euonymus alatus f. ciliatodentatus
1.8 (0.08, N), Viola tokubuchiana var. takedana 1.8 (0.80, H), Carex polyschoena 1.8 (0.38, H), Saussurea grandifolia 1.8 (0.52, H), Vicia unijuga 1.8 (0.19,
G), Oplismenus undulatifolius 1.8 (0.53, H), Carex forficula var. forficula 1.8 (0.06, H), Platycarya strobilacea 1.8 (0.08, MM), Weigela hortensis 1.8 (0.01, N),
Angelica polymorpha 1.8 (0.01, G), Woodsia manchuriensis 1.8 (0.01, H), Smilax riparia var. ussuriensis 1.8 (0.01, G), Aconitum pseudolaeve 3.5 (0.08, G),
Dryopteris lacera 3.5 (0.11, H), Celtis aurantiaca 3.5 (0.02, M), Ulmus davidiana var. japonica 5.3 (0.15, MM), Chrysosplenium flagelliferum 5.3 (0.11, HH),
Alnus sibirica 7.0 (0.04, MM), Viburnum arlesii 8.8 (1.00, N), Ribes maximowiczianum 10.5 (0.06, N), G-3: Viola keiskei 0.7 (0.24, H), Potentilla fragarioides
var. major 0.7 (0.09, Ch), Potentilla yokusaina 0.7 (0.09, Ch), Teucrium viscidum var. miquelianum 0.7 (0.04, H), Schisandra chinensis 0.7 (0.99, N),
Brachybotrys paridiformis 0.7 (0.33, H), Rhynchosia acuminatifolia 0.7 (0.04 G), Carex polyschoena 0.7 (0.38, H), Veratrum maackii var. japonicum 0.7 (0.15,
G), Saussurea grandifolia 0.7 (0.52, H), Aconitum jaluense 0.7 (0.11, G), Viola acuminata 0.7 (0.04, H), Carex sabynensis 0.7 (0.06, H), Celastrus flagellaris
0.7 (0.06, M), Rhamnus yoshinoi 0.7 (0.08, N), Physaliastrum japonicum 0.7 (0.01, H), Persicaria conspicua 0.7 (0.01, HH), Sanicula chinensis 0.7 (0.01, Th),
Spiraea fritschiana 0.7 (0.01, N), Galium dahuricum 0.7 (0.01, H), Cardamine flexuosa 0.7 (0.01, Th), Diarrhena japonica 1.3 (0.06, H), Athyrium niponicum
1.3 (0.75, G), Clematis patens 1.3 (0.14, N), Viola collina 1.3 (0.11, H), Milium effusum 1.3 (0.02, Th), Glycine soja 1.3 (0.02, Th), Schizopepon bryoniifolius
1.3 (0.02, Th), Eleutherococcus divaricatus 1.3 (0.02, N), Deparia pycnosora 2.0 (0.23, H), Viburnum arlesii 2.0 (1.00, N), Chrysosplenium flagelliferum 2.0
(0.11, HH), Athyrium vidalii 2.0 (0.10, H), Aralia cordata var. continentalis 2.0 (0.03, G), Lilium distichum 2.0 (0.03, G), Eleutherococcus divaricatus var.
chiisanensis 2.0 (0.03, N), Paeonia japonica var. pillosa 2.0 (0.03, G), Hovenia dulcis 2.0 (0.03, M), Dennstaedtia wilfordii 2.0 (0.03, G), Phryma leptostachya
var. asiatica 2.7 (0.53, G), Polygonatum falcatum 2.7 (0.09, G), Zanthoxylum piperitum 2.7 (0.10, N), Pimpinella gustavohegiana 2.7 (0.14, G), Osmorhiza
aristata 2.7 (0.04, G), Paris verticillata 2.7 (0.04, G), Persicaria dissitiflora 2.7 (0.04, Th), Dicentra spectabilis 2.7 (0.04, G), Rubia akane 2.7 (0.04, G),
Trigonotis radicans var. sericea 2.7 (0.04, H), Chrysosplenium macrostemon 3.3 (0.05, HH), Viola tokubuchiana var. takedana 4.0 (0.80, H), Dryopteris uniformis
4.0 (0.06, Ch), Ulmus laciniata 4.7 (0.07, MM), Corydalis speciosa 6.7 (0.10, Th), Corydalis ochotensis 8.0 (0.11, Th), Cardamine leucantha 9.3 (0.23, H), Salix
koreensis 10.7 (0.40, MM), Impatiens noli-tangere 10.7 (0.15, Th), Sambucus williamsii var. coreana 16.0 (0.92, M), Pseudostellaria davidii 34.0 (0.69, H), H:
Arisaema peninsulae 14.3 (0.09, G), Dryopteris lacera 14.3 (0.11, H), Cardamine leucantha 14.3 (0.23, H), Oisporum sp. 14.3 (0.01, -), Osmunda japonica 14.3
(0.01, H), Deparia japonica 14.3 (0.01, G), Deparia pycnosora 28.6 (0.23, H), Brachybotrys paridiformis 28.6 (0.33, H), Viola tokubuchiana var. takedana 28.6
(0.80, H), Impatiens textori 28.6 (0.06, Th), Saussurea grandifolia 28.6 (0.52, H), Clematis trichotoma 28.6 (0.06, N), Athyrium vidalii 28.6 (0.10, H),
Schisandra chinensis 42.9 (0.99, N), Athyrium niponicum 42.9 (0.75, G), Deutzia parviflora 42.9 (0.42, N), Pimpinella gustavohegiana 42.9 (0.14, G), I-1:
Patrinia villosa 1.4 (0.27, G), Iris rossii 2.8 (0.38, G), Peucedanum terebinthaceum 16.7 (0.80, H), I-2: Viburnum arlesii 3.1 (1.00, N), Viola collina 3.1 (0.11,
H), Sedum kamtschaticum 3.1 (0.06, H), Galium pogonanthum 3.1 (0.31, H), Cocculus trilobus 3.1 (0.01, N), Sanguisorba officinalis 3.1 (0.01, G), Clematis
patens 6.3 (0.14, N), Iris rossii 6.3 (0.38, G), Platanthera fireynii 6.3 (0.08, G), Rhus javanica 6.3 (0.02, M), Hemerocallis minor 9.4 (0.63, G), Platycarya
strobilacea 9.4 (0.08, MM), Lysimachia clethroides 12.5 (0.77, G), Peucedanum terebinthaceum 12.5 (0.80, H), Zanthoxylum schinifolium 25.0 (0.14, M), 1-3
Hemerocallis minor 9.4 (0.63, G), Betula schmidtii 12.5 (0.11, MM).

Abbreviation of Life-form (Raunkiaer, 1934; Lee, 1996): Ch-chamaephytes, G-geophytes, H-hemicryptophytes, HH-hydrophytes, M-microphanerophytes, MM-megaphanerophytes.
N-nanophanerophytes, Th-therophytes.
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ek s7he] T, 5 Auar, SRR,
Aolubg, e, 2abrgze] 7141E vYim
et al., 1985) QlT(Table 2), SAZ W 2O AZS 7|2oa
AZEge, agrge FRREe 5ol ZAE H
(Song, 2000)%= lct =HFHTeFeolA = 2749 3
ofgf Avpiatel, SRR 59 7 SIS B
3t v} Qth(Lee et al., 2008). 1 H| Yim et al.(1985)1}
Lee et al.(2008)2] Ao A -#(association)o]2}+= gt
290 AATIE 8RGO, AV BERO) 2ot
(community) & ou]5}gick. i) etolat WHe] A4
A AT FEHEE3syntaxonomy)of| A= $2441) A4
A WAL G 3Ktypification) 3t 21 EA}S] o]t Westhoff
and van der Maarel, 1978; Werber et al., 2000; Kim, 2004).
AEFAA Soll 014 = §le ez 7AE HAY

el

Aok, 7S BOE shte] A4 8Folr] thze] FUd
ek AL BAY AN BT FRAS 2 BERY)

=
chglal o] Hek. webd olg W AweiTe] Az
Aol Up AZURZEEL Fhbe elo] HEsi AZuR
A O] BHORA AR 97 LE4Fo] ufet T

Table 2. Forest vegetation diversity in Juwangsan National Park.

Forest types &

Plant communities

dominant canopy species

Present study (2017)

Yim et al. (1985)

Montane oak forests

Quercus mongolica

Carex gifuensis-Quercus mongolica comm.

Quercus mongolica comm.

Athyrium yokoscense-Quercus mongolica comm.

Quercus serrata comm.

Q. serrata Arisaema amurense-Quercus serrata comm.
Q. variabilis Lespedeza maximowiczii var. tomentella-Quercus variabilis comm. -
Q. dentata Tilia rufa-Quercus dentata comm.

Hornbeam forest

Carpinus laxiflora

Carex ciliatomarginata-Carpinus laxiflora comm.

Carpinus laxiflora comm.

Valley and Ravine hardwood forests
Zelkova serrata

Fraxinus mandshurica

Aristolochia manshuriensis-Zelkova serrata comm.

Zelkova serrata comm.

Onoclea orientalis-Fraxinus mandshurica comm. -

Evergreen needle-leaved pine forest

Pinus densiflora

Carex humilis var. nana-Pinus densiflora comm.

Pinus densiflora comm.
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FPARY TR AL ABUE A EART
o AT TARRlRY, SRRSO UTATE,
- gzese 2, BauR-gsrgee)
B5 70 A4 byl Fa] AHD: 29 7o
WollA] 2 94 theoR Yo BHe susis o
HUrge] |2 B FAH(Yim et al., 1985; Lee et al.,
2008) 7% 1A ich. Azl TAreReke] AR A
= Alejshd, i) AlduT SAES ] 9=
U2 oAt ol S-S A AT ST
SAHS AY A FEFLR e e, 3
T ol zkEste SR A9 A ZAIH I
T2 LI OF 800~600 m Afo]o] AEA] Ab o] 2
AEstEH, ole AsiE Ao Edske S
A B2 FYol o 7|7t AAA AHEolu WA e}
22 IR 2ol erdor g Avjoltt. AR i
2] ddi= 1980 FHIZIA|E F2FA 2 0] Y EK(Yim
et al., 1985). Z12fet A4 S3hprddolAE =t
Aol fAIshL, 2B 2SAE o] HisEA o]
o o] 242 oxb oA ZAI- o EAe A4
AL Qe AsEdel| E2zte] ZRuiRle Be w7k Mt
CER) YAZ IAE HE~gAl Aol wdshs A
#]Q1 7Y (xerophilous) A} gt x| Hz7]5-e14]
0574 71982 & 2o dEe vs SRRl
e geiE dlen, T2’k =A% (edaphic) $H 270
2 HHEES EAA A& ewtg o Holvt Ay
I Y= Aotk AR (LA B ol2Fg e /A= &
HEQ1 271, BEEH, A 9le] e Aol
of, AU AZ g A6 8 FR kol
B4 97 270 thgake FERel gUR 1)
o] &9 113 22 H|(syndynamics)E sk T2
o,

T FUARYTY BRI TR
A= 19.67, AL 39.08)> ZAF tid F ddf
oA 7H} W& WAer fiste S-St
(BEAA = 2233, FHHAE 40.56; Lee and Kim, 2017)
of thgels AlejAEEetoltt. gEH o2 AU A
YA Wrdst= AR (FA) Al A A(xerophilous oak
forest)o] 31, AET A= 2|9 sh4off A=Y
el SRR Ryu, 2016)9) AT F2H S5
(Kim and Eom, 2017)°]| 7I7hg, Ao 2 d&
9] ARolr), R TU] At <24
Tl e s el el $x4e) 244
R E U LEAPSIE TS EEREE e
U S99 ZFedolAE A1 S4s AxE el
Aol Ei FAH Ao, BLEFAE(1982) E

-

e oft mlo

g =2 Holrk o] i At Yo] RIS
7he-| st AL(NIFS, 2012), Atk A
2HE ARHAQl A 35 F(Kim, 1997)0f|4 H
Tx/39 Aafolrt. A o]|al 549 74t e 21
249 @t Bx S4FY w4 i 24
Zgo]7] uj&Eo|tiBergmeier and Schaminée, 2016). 3
949 v T2 A9 Ak 2pR(Jegal and Kim,
2003)e w|HgE F2RAGA Zpo|7t WA EH T 7= s
APz, EFEUEE, AU, A 27184 ol A
AU A A om 2 Addroeg S35t
A, UL A URe) o] F-8-9] S-a3k ATt
o] Zojxlo] gitt.

FHAEETY TS Wolli F& HA SR &St =
A A A A S 9aduE-daupEgte), Aojut-E
Atzael, SEUR-FETE, Sulu-rh Rkt oo
YZU - oy Rteh i iupR o] v (EE) A A8
(wind-path vegetation) 7}-2-d| s}ito]|al, AJojul-EojAL
Zehe AP AR 27741483 (cove vegetation) o] Th
Mo ez ek s 220 2 Ak B
A BT = vt AR otk A RA S [1T]9]
A A 259 w78 o= H7 e =8|(Kim ef al,
2012), R (FAZFAE 11.25)ET} =2 J2FAE
(13669 718 & HAATAE@69)E Holzeh Aoji}
petizzee] azadeel HHgduae] Al v o
o] Apol= 13] EHF(46E, 53.5%)9] =2 /oA H
3tk o= IATIAARE R A&A ] X]H 7]E e o
5730l olg=> Axfolt dHH LBV Sy
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WA AEEEAR) AEAAF ol “EUE-FT S
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dolek 2 Agoldis pAHow g} Audte  rh Mol SRS RRolEe £ AuF 4
SR LIS 7194 URE A0 TS Lnsh NSRS} e drilelng SEsie Sl o
LR I8 L5 BUREA ARG HH e A ol e reE,
O Wl A A Sl ek 5 WS sk Al 2R, S S0 09 2]
thi o7k LR, SR of 700 mrh T FRA Edshy, sy, SEtY fELR 5o Sds o
AP ol ee et A & A 28 weolc) At as A4 ABAe 2ok
AAEIFT- ol T ) ] o2 WA ATE  mak Abkuh ulat 2AQ) uh, T4 ARIAAE] B9
SR Apgriold A g 0 3 zel $5 & g, A3, AUED, olne] 2o ek,
BAEE A WA S AN A o] sk B8] uiguel Al|Rute] FEed FRE vRe W B
U o)xkge] F2% BA4olchKim, 1998). B T ¢hHol $AIR YAlo] HE FAL At AF L WAFA
of Yolals e W AT oAuS dESHe 2 B S $H0 FATATY AWl e 2
HU(Kim, 2013) $HRL Boh Syt QX0 Bashs  wolch gl oo} 38 RS shed Sty &

o, WA R HE SHURYdolxe 1 Lol Azt
57} E3ge] u)d) o L NER FEd o] £a
gkl Slgre Afoltt.

shl AT AR Ae] ZESHE F 26587
(15 ol AR A%l 7heel r7lofE 10 o]

2% (19 $RDY A G2 ool ded g Am
vlo] BEFAo|A HEES HolFi tho] R
ZUT, GRELE, AR, S5, ﬂiﬁ‘%%

FAUE, A, SEUE, A% 5)S ek A
O, HRFULE, drsae, B, A, 27
A7 A= 10 ol4el AR B3 i, E3)
AT 2718409 e Aol $319 ol i
74 QA7 BG AAA AT AT B0 AR 71
7h SR AR e AATEeh A A
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Figure 3. Species occurrence according to the »-NCD class.
Predominancy of species with the lowest »-NCD
value means that phytosociological relevés are
highly heterogeneous between each other due to
three major ecological factors such as the
strongest continental climate, barren tuff, and
frequent mountain fire.

S8 YA Bxsh= 2 (Kim, 2004; Kim and Kim,
2017)= s el AR S - o] EA8HA]
oL, gffdko] W ASANY Lol A R FATH
ok E3E iAol - E BAshA] gt o] o'
AT o) gHA B oA UBtte 8 AEAY
Hlopdolut AR 9] Aol dAdolA] HlEst=tl, =it
H3do S -2 olt ol ALE s AlEA
= LEg e w2 Aol AME Hrgith
AAOR FYUHUT YA 1N g
A} L2 (Figure 3)= 2244 FAAo] nj&- o A(F=
HdAE 7.54)7 = x|t KFigure 4). ©]+&= *]*J,*}_/\HL(X}
) ol 2247 ool WS Ak AL sl
E91A o] 13] BRS0] WA ANAE 7] §RFE
% b ATEOR Ae AN vlEe) 53 ATAN

.

50 46.90

b W Hacr [ Hopt
42.26
40 | -
S
z 30|
5 26.08
<]
= 19.82
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[=) | K
= 11.25 e 964 11.45
) J | I | 7 MH
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Figure 4. Actual homotoneity (H,) and optimal homotoneity
(H,p) on various forest types in the Juwangsan
National Park. OF: oak forest, HF: hornbeam forest,
VEF: valley and ravine hardwood forest, PF: pine
forest, JF: a total of Juwangsan forest.
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o] AEFAE9.64, HHHHE 26.08)7F 71 Wot=],
ol= AlSANR o] radhukel A A A A7} Ap A o
2 Agte g Ao A 2ol srghot
AR, dHT= 33 9419 A 204 HIESH=
guRt Al e Aoi(Hwang, 1998)0] AF5 = &Y=
ol ZtE e Alde]l o3k A AR Ao A BlE
Aoz weter O theo s I SR dEdEE
(11.25)7} AlFAREEET} oF7F =2 Ao & Yepyth 4
Az 243 TS 2= Aol A9 =R g A
it glghol Qi) etk d a3 Aurdol 25 717F ¢l
2 2Pl =2 E QAL o3k Aol WA Wdshe A
= i,

FHEETYe] AFARE AR gt 2|9 1748
& ZEU-FE T Y] WUkt Eol ok AdkE
NG 17 AT OZA T1of tigh oo AEAt
s5h4] A7} o] Foizl vh Stk W N =E LR A,
WU A, A - E S0l 1
Atgloleh & 2 WO HAI Y] ol gt
AHKim et al., 2011)2 A EA}S|8H B (Braun-Blanquet,
1932)& wgithar spgl o, AA| A xARZE Gl U
(nomen nudum sensu Weber et al., 2000)0.2 Z3A9]
Hu7b E27Fssklh /ISt (Park and
Cho, 2011)& =L, Aojubit, 7 oiuhe, Bulu,
SHEE, SV, 53 59 Adi7lol= g 2ol
ofsff & A4 AU 1 F2A0A A

£ AAol8lek AE FEERAACNA Blofd 7= A
R B e Tt M L = e e
o2 AU, WU e e
g Lee et al, 2012)0] Ea1% v 91O}, AJA14]-21A8
B A et Al EAEIEH F2Ad9] oo mR
g 2 5tete] vlules E7Rs SRk g dEoA= A
oF A HofA  WINGFE-AFAFE R (Orixo-Berchemielletum
berchemiaefoliae Horikawa et Sasaki 1959)0] 7|A= =}
Ao, P AR AFARNE S sl Y=t
Ch(Pterocaryion rhoifoliae Miyawaki, Ohba et Murase 1964;
Horikawa and Sasaki, 1959; Miyawaki et al., 1964)°] <5
o2 2 dge] R AR da o AAgel.

FYA | A)(1986H; Cheongsong Culture Center,
2017) A9 ARAEE & 3 A 2 A9
re A Aol M= 1 AR A IRe] ERjIE R el A&
oA SpFer 9 s EmkekS VN o2 St
A9 AFY {4 Y S Ee A9 A
| 3#3}= AFdZFHRhododendrion poukhanense Lee
2004 ex Choi et al. 2015)9] F%ZFo|tHChoi et al, 2015).
ARG FA EHS ATA ) v ik

oflt

'

Sfle o

SIS 7INEe R 7] wiigol] A AAAE AAHeR
o~ AlRHE el {lek & AbEERe] Ay SRSk
A Ee HAAY Zueke] kmEE A AL
A g =3] ARt ozt Zlolok -y k& SR
S0l B AK(You et al, 2011 A% L 7jA|o] 7]

L iAol AT 9l woz 2ol 7]Y(natural
origin) o] ZAY7RA| o) ol A= o4 3] oo R H=th
FAT Y 454 aleto] s Al el 7|4
oto] X 7)ukek(Lee and Hong, 1973)2 o|F1 Q1S
2 oke] S3H(FFAE 3G, FEANSIY F)
2 7]Hker o 2 Stci(Hwang and Kim, 2009). E3F 2944k
=5 AFAR drfol= Ziutar ofd eRiE HY
of FY Fazst= UL ufe- 3|k, AHA] AP
A Aol A= 28(Sasa borealis)7} 5] @A &
=t} o= A AI37] EFHES] ARt Heh) x[Ho
A olg F 7Y vkl 3 (Jegal and Kim, 2003)2}t
Tste] 7|24 7|gte] Slgof 9= Ao R wdEt A
o7h 28 tje] doj= 7FEtt 549 A9 7158 ok
o] A wxl At AYztEct 2 &2 AR e o
2 A BEF(Kim 1992; Miyawaki et al., 1994)0 2,
ZE= A3 54 7159 stEo] &9t Ut T+
e, AT YL L AR 1] o S E
A1 Holtt.

TS A GBEALE Y 2T A4 7Rk 7
e WS mEsh= A4 (Lee e al., 2008)0|c) 2
A4 7 HE BE AP FRAS Ae] BEL
AetgiEz T} o] The Ak ool B whelEl 2l
2 EE olAe] B4S et ARHoR FRUT
2lo] AR <A\ YR o E> ol 23 o
A% e 27 FeAT MUY SEEel hEg B
she gaier 9Al0) X4 B2 vie.z she 14l X
o X Al(regional vegetation) O & FAEch
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