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ABSTRACT: The Gonggeomiji Reservoir is a historical irrigation facility built in the 8th century and designated as a wetland
protected area by Ministry of Environment, Korea. In order to collect the baseline data necessary for developing a sustainable
conservation strategy, we investigated the classification of actual vegetation, the vegetation distribution and the floristic
structure of the vegetation in the Gonggeomji Wetland Protection Area. In the whole protection area, a total of 26 plant
communities were classified including the wetland, riparian, grassland, forest, farmland, and orchard vegetation. According
to the results of detrended correspondence analysis, the structure of wetland vegetation was mainly affected by water depth
and human disturbance. In reservoir wetlands, floating vegetation such as Utricularia vulgaris var. japonica, Trapa japonica,
and emergent vegetation such as Nelumbo nucifera, Typha spp. completely covered the water surface. Since 2014, the
reservoir wetland has been terrestrialized with the expansion of emergent and hygrophytic plants. For the sustainable
conservation and restoration of wetland protected areas, it is necessary to naturalize the topography and wetland vegetation,
recovery the hydrologic system, and restore ecosystem connectivity from wetlands to forests.
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Fig. 1. Map showing the sampling sites (yellow circle and site number) in the Gonggeomji Wetland Protection Area

(inside red line).
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Table 1. Dominant and abundant species with their relative cover and distribution area of the plant communities of
the Gonggeomiji Wetland Protection Area, South Korea

Vegetation type Community Abbrev. | Dominant and abundant species (relative cover, %) ?rr]z?
Utricularia vulgaris var. . . ,
Japonica Uvu U. wulgaris var. japonica (100) 0.35
Floating and — - - -
submerged Hydrilla verticillata Hve 'g (l;e/t/C///ata (115?3 . U wulgaris var. japonica (13), 0.18
vegetation - demersurm (13)
Trapa japonica - TiaCde T. japonica (35), C. demersum (35), U. vulgaris var. 0.07
Ceratophyllum demersum ) Japonica (17), Salvinia natans (11) )
Floating-leaved ) .
vegetation Nymphaea hybrid Nhy Nymphaea hybrid (69) 0.59
Nelumbo nucifera Nnu N nug/fera (68), C. demersum (15), U. vulgaris var. 6.76
Japonica (13)
Nelumbo nucifera N. nucifera (34), P. communis (19), S. natans (19),
. . NnuPco 0.33
-Phragmites communis C. demersum (11)
Scirnpus lacustris subsp. SlaNnu S. lacustris subsp. creber (25), N. nucifera (19), 0.93
creber - Nelumbo nucifera 7. latifolia (16), P. communis (12) ’
Typha latifolia Tla 7. latifolia (60), C. demersum (10) 0.69
Typha angustifolia - TanPco T. angustifolia (28), P. communis (24), C. demersum 0.36
Emergent Phragmites communis (20), N. nucifera (12) )
vegetation — o Z. latifolia (50), S. koreensis (22), Persicaria
Lzania latifolia 28 | unbergii (16), Humulus japonicus (11) 0.70
Zizania latifolia - Typha ZlaTan Z. latifolia (23), T. angustifolia (23), H. jgponicas (16), 0.41
angustifolia Persicaria thunbergii (13), B. frondosa (13) ’
Phragmites communis - PcoNnu P. communis (40), N. nucifera (22), 0.34
Nelumbo nucifera C. demersum (22) )
Phragmites commuris .
-Ceratophyllum demersum PcoCde | P. communis (60), C. demersum (26) 0.44
Phragmites communis - . o
Zizania latifolia PcoZla | P. communis (54), Z. latifolia (32) 1.93
Persicaria hydropiper PhyPar P. hydropiper (15), P. arundinacea (13), 0.01
Hygrophytic -Phalaris arundinacea y B. frondosa (13) )
vegetation Persicaria nodosa - Bidens
frondosa PnoBfr | P. nodosa (25), B. frondosa (22) 0.08
Swamp Salix koreensis - . .
vegetation Phragmites communis SkoPco | P. communis (36), S. koreensis (29) 0.50
Mesophytic Imperata cylindrica var. lovAmU /. cylindrica var. koenigii (19), A. multiflora (14), 0.19
vegetation koenigii - Ajuga multiflora 4 ulipa edulis (10) )
. Quercus acutissima - R. pseudoacacia (15), Q. acutissima (12),
D(efc(:;;jel,;ct)us Robinia pseudoacacia QacRps Spiraea prunifolia f. simpliciflora (15) 0.22
) Quercus aliena - Robinia . .
vegetation pseudoacacia QalRps | Q aliena (27), R. pseudoacacia (20) 0.50
C. crenata (25), Digitana ciliaris (17), uglans regia (17),
. Castanea crenata Cor Artemisia princeps (14), Erigeron annuus (14) 0.45
Plantation -
vegetation M. pumila (31), Amaranthus mangostanus (22),
Malus pumila Mpu Miscanthus sinensis var. purpurascens (18), 0.20
leusine indica (13)
Oryza sativa Osa O. sativa (75), Lemna perpusilla (20) 8.33
Cultivated Panax ginseng Pgi P. ginseng (100) 0.50
vegetation Glycine max Gma | G. max (64), Digitaria ciliaris (21, E. annuus (14) | 0.06
L , ) Z. japonica (52), Trifolium repens (17),
Zoysia japorica Zja Kummerowia striata (17), E. annuus (11) 0.45
Bare Open water ow 0.68

vegetation
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Fig. 2. Shannon species diversity index of the wetland
vegetation in the Gonggeomiji Wetland Protection Area,
South Korea (abbreviation of the plant community refers
to Table 1).

5 = UEP Sl wbdof Frhekdo] &
= RS FAE TR0 FRA A AFs| agtol
7Fali A= o2 A St gdr Aol ofsto] =2 Frt

Aro| Tl= 7 0 & AZME T (Wilkinson 1999,

et al. 2004). EgH HEUE 32 v %]

AJgo] il FEZI 22 A o] SAYso] Tl

2 FAIE AL AU FA] A o] 9] I3

o TS -2 e oA 2.46, A= u-of

T 315 1.89, 2o 7RA U 725 2.799]

k. g A Ao S i A

1.74, AR 3 1.32, B 2 0.39, QWA 0, 5

w3 0.55, 7] 4 0.93 0 = A Tedo] F A A
s} okek

SR FA AT A< A1 217 Afo] o]
AE 2A57] flste] 485t 2524 (DCA)
oNA 153252 drgElo] Z12H40% S 25% 0= F
65%0]| Goto] o] = FO 2 A A Far F S
a2} Zhupelsh 4= QI 31Tt (Fig. 3). w4 & v BoflM 15
o AAFKo] 7, AE T TR0 LER| FE2A
ol YAISHL QUL A% o 2 HF, vhE-5-01
UhE 2 5ol Bl A= ATk (Fig. 3 (a)). T2 B Gl A
< Y& ofefiof nhE, e 5o Frde AlEFol
QLEZH IF| wetA|of WA= PoprtelH, o,
= 7FapARe] 5o] fIA|skAT (Fig. 3 (b)). 2422
FollA 4] o] AE o = A5 Zlo A AlEatA
o ulld A= 2 AHshal AT (Fig. 3 (¢)). PHAE}
O AEE 54 ATEH 159 28X A
A WA 545 Y= eSS4 =0l 914
SFRom 259] flof ApAlEol ool HAEol
Hj 2] =] o] aalof| mhE @A =2 R F RS
Argstal A3l (Fig. 3 (d)). o] 23t v d 54
FH, SR FAMA AlEat3lo] aet

A7l b Bagt Ao A7k
S AN S4lo] Arhael aolat
(Miller and Zedler 2003), -5 X o A= Q17to]
ol ot weto] Fash eaglor A8t
(Bornette and Amoros 1996, Tousignant et al. 2010).

0_|>.l\)

ﬂ.l{O ook
oy 1

b3
oE 2o |oomx oo

E
AL

ofr

i)

i
o E

)

iy

ot

SHA FAETA| Ao A A R ER AE 2
S A H o3 g (Fig. 4). A2 5



C. Lee et al. / Ecol. Resil. Infrastruct. (2019) 6(4): 267-276 273

a) Community b) Species
< H
Sla
T o~ H
% N Tla
& S h’Tla Pno
oSlaNnu
g oPcoCde ©PcoZla oPnoBir Pco Tan pja Bfr Phy
0O o loNh oSkoPco..©...Q Q Nhy |
anPco Zia ZlaTan PhyPar SKOZlaPth
oPcoNnu Cde Par
oNnuPco Nnu
ONnu  gHve Sna
Y oTjaCde H Hve
oUvu Tja Uvu
T T : T T
c) Environment d) Species trait
< U
—_ Hygro
g [l Emer
;)
Py [ \ Upland
Q
= foee
Naturalized
FLIf Fra
(\Il . H
Depth Sub
T T T T T T
2 0 2 4 2 0 2 4
DCA1 (40%) DCA1 (40%)

Fig. 3. Biplots of detrended correspondence analysis (DCA). (a) Plant community (abbreviation refers to Table 1), (b)
Plant species (abbreviation refers to Table 1 and Hja = Humulus japonicus, Pth = Persicaria thunbergii, Sna = Salvinia
natans), (c) Environmenal factor (the arrow indicates the direction and magnitude of water depth), (d) species traits
(Emer = emergent macrophytes, FLIf = floating-leaved macrophytes, Fr.fl = free-floating macrophytes, Hygro =
hygrophytes, Naturalized = naturalized species, Sub = submerged macrphytes, Upland = upland plants).
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Fig. 4. Vegetation map of the Gonggeomji Wetland Protection Area, South Korea (abbreviation of the plant community
refers to Table 1).
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