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Abstract : This study was carried out to understand the spatial distribution and conservation,
restoration plan for vegetation in the Hwaeom wetland protected area. Total 29 phytosociological
releves consisted of 117 plant species (unidentified species contained) was made during field studies
conducted at 2008 and 2013 applying Braun-Branquet method. The collected vegetations were
arranged 8 plant communities and thus divided hydric types (Drosera rotundifolia-Eleocharis congesta
community, Carex forficula-Molinia japonica community) and xeric types (Miscanthus sinensis
community, Rhododendron yedoense var. poukhanense community, Tripterygium regelii community,
Carex gifuensis-Quercus mongolica community) under moisture conditions. The hydric types growing
in hydric conditions distributed along hollowed out ground or the water channel that have a key
qualification to protect. In the wetland protected area, the hydric vegetation types were mostly
covered about 3.8% and the xeric types dominating by Miscanthus sinensis were most wildly
distributed about 51.5%. Various woody plant species invaded the place. In 2008, invasion plants
observed with total 14 species - 8 tree species (227 individual), 6 shrub species (51 individual) and
alders (Aluns japonica) found in 2013. We suggested finding out that the sustainable conservation
and management in Hwaeom wetland should be setting up plan focused on activity and variability
such as continuous monitoring (changing vegetation types, spatial distribution, invasion plants)
and zonation management (core zone, buffer zone, transition zone).

Keywords : Braun-Branquet method, Drosera rotundifolia-Eleocharis congesta community, invasion
plant, Alnus japonica, zonation
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Figure 2. Hydric vegetation - (A) Drosera rotundifolia-Eleocharis congesta community, (B) Drosera rotundifolia, (C) Utricularia
yakusimensis, (D) Utricularia racemosa, (E) typical subunit of Carex forficula-Molinia japonica community, (F)
Glyceria leptolepis subunit of Carex forficula-Molinia japonica community.
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Figure 3. Xeric vegetation (A) Miscanthus sinensis community, (B) Rhododendron yedoense var. poukhanense community,
(C) Tripterygium regelii community, (D) Carex gifuensis-Quercus mongolica community.
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Table 1. Area and composition ratio of the actual vegetation types in 2008 and 2013.

2008 2013 .
Legends Vegetation Types
Area (m’) | Rate (%) | Area (m?) | Rate (%)
Drosera rotundifolia-Eleocharis congesta community
wet meadow zone | 4,325 348 4,760 3.83 | Carex forficula-Molinia japonica community (typical subunit,
Glyceria leptolepis subunit)
Miscanthus sinensis community (Molinia japonica subunit,
dry meadow zone | 67,443 3427 | 63931 3146 Rhododendron yedoense var. poukhanense subunit)
shruband bush zone | 28890 | 2325 | 20937 | 2409 |Rhododendron yedoense var. poukhanense community
Tripterygium regelii community
broad-leaved forest | 23,610 19.00 | 25,619 | 20.62 |Carex gifuensis-Quercus mongolica community.
Total 124,268 | 100.00 | 124,268 | 100.00
e (Figure 5)2 F2E I, FARSAG ol FLFLEL 20.62%(25,619m) 2 %9 M
A7V YA RES Q= 9L ANZAAYR 7k sl Qlglon], ARl &) YA =Y
of 51.46% (63,951m’)°] -Er 3}1 AT FA2HS A9l A ez EAskL A%t Table 1).
HA AFRY SEAE FAH R 2R (9)F 3.83%, 2008\ T} ¥ 1Ele] 20139 Q] A4 &YW By
4,760m’) = %‘“3}‘2‘12#, %‘{ 3t 2= (M)l WAL FEE A, 1.62%(25,619m%), HEA O
AL A Az dAlole 2P WEIL 0,.84%(1,047Tm?) 2 HAZ PR 0,35%(435m) 2
AT, FEA ST FA MM 2 A Zuleilon, AMZYAdIE 2.81%(3,492m?) 7
2H SARE ot 7] Beg o2 WAy 54 43t & nE oFulrt Walo) 82k 1 247} 3%
T B AT A2UA| o ZRHIoR X =] ck(Table 1), 325 20081 xﬂﬂ% =4
SRk ARl 1A EA R 2SS BRI 8 gl g et gr 253 e Ee
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Figure 6. Change of the each vegetation type from 2008 to 2013.
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do] Aage] BrHEE felo] Ak 0 R A1
om AEgEe] g3 Hte 34 gl AR &
1= lcHFigure 6).
4, AEAS
20084 AAZARNA FAIHDAS Yol HFet
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WA} =R, S
(GI7HAN S iﬂokﬁ 14, 27970417} 22l =] et
(Figure 5, Table 2). °]& 45 o= ‘04.2.149]
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AL A, o] Fol A EF U, BuiuE, AU
T TS RN} L] fashs FO
BH] A AR oA theFst A A A 9l (niche)E 7}
A (Lee 1978; Kim et al, 2001; Kim & Lee 2006),
18470, °F 66%= 7} wokth £38], 2441710
W7ol et & (Kim et al, 2001)= 7HA]
7} oF 41%(1157H)E‘*1 7P =& FENEE U
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Table 2. The Present state of woody plants invasion in Hwaeom wetland (in brackets, number of dead plants).

TYPE SCIENTIFIC NAME %%%g’}gﬁg DRY%]??EDOW WETZI\g)];“\IAEDOW TOTAL
Quercus mongolica 8 18 . 26
Pinus densiflora 1 4(1) 1 6(1)
Fraxinus rhynchophylla 67(2) 47(2) 1 115(4)
Sorbus alnifolia 26(1) 16(2) 1 43(3)
TREE | Prunus leveilleana var. typica 1 1
Lindera erythrocarpa 20 6 . 26
Fraxinus sieboldiana 6 3 . 9
Morus bombycis 2 2
TOTAL 132(3) 95(5) 3 228(8)
Symplocos chinensis for. pilosa 12(1) 5 . 17(1)
Viburnum erosum 6 6
Pourthiaea villosa 2 2
SHRUB | Ligustrum obtusifolium 7 1 8
Rhododendron schlippenbachii 7 7 1 15
Euonymus alatus 2 1 3
TOTAL 34(1) 16 1 51(1)
TOTAL 165(4) 110(5) 4 27909)
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Table 3. Plant height for fourteen tree and shrub invaded in Hwaeom wetland.
VALUE (m) STANDARD (m)
TYPE SCIENTIFIC NAME FREQUENCY

AVERAGE | MINIMUM | MAXIMUM | DEVIATION | ERROR

Quercus mongolica 26 33 1.2 6 1.3 0.3

Pinus densiflora 7 39 22 7 1.5 0.6

Fraxinus rhynchophylla 119 2.9 1.8 6.5 1 0.1

Sorbus alnifolia 46 4.1 2 7.5 1.3 0.2

TREE

Prunus leveilleana var. typica 1 42 42 42 - -

Lindera erythrocarpa 26 23 1.7 49 0.6 0.1

Fraxinus sieboldiana 24 1.9 29 0.3 0.1

Morus bombycis 2.9 2 3.7 1.2 0.9

Symplocos chinensis for. pilosa 18 2.7 2 3.7 0.5 0.1

Viburnum erosum 6 2.1 2 24 0.2 0.1

Pourthiaea villosa 2 2.1 1.7 24 0.5 0.4

SHRUB

Ligustrum obtusifolium 8 2.5 2 3.5 0.5 0.2

Rhododendron schlippenbachii 15 2.8 1.9 4 0.6 0.2

Evonymus alatus 3 2 1.8 22 0.2 0.1

TOTAL 288 3.0 1.2 7.5 1.1 0.1
LHE27), =2 ubr@271), SR = 7AA Al ek, AR FA oA 9] Lefupof eyt Hol=
ST I~ FANE} v Wokeh, ol AT oA AlBAL SARBAHE QL) Hiy
Lo WelAl B2 mek 2t AMPY abgse] oz weela o), A1AR) FEE HolT Y
28 HE ARE S vlEste] AR A FAAEKIm et al, 20050 WS FRE FEAE
AgE Aoz BoE o A, QeURE Zeelel 24 PRARE)
A% 55 A B2 5 AR, A D S Sl sk Spolstol,
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