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ABSTRACT

Mountainous wetland have many species such as II grade endangered species of wild flora and
fauna(Drosera rotundifolia) and environmental indicator species(Utricularia racemosa, Habenaria
linearifolia, Parnassia palustris, Molinia japonica, etc.). Accordingly, the mountainous wetlands is very
important. However, most mountainous wetlands will disappear by natural or artificial aridness processes.
Thus, it needs to manage mountainous wetland for protecting from aridness. This study has found out the
wetland status of the environmental ecology and aridness processes moreover, it has suggested ways of
improving wetland conservation plan and wetland aridness management plan. According to the results of
topography structure survey, Hwaecom wetland's altitude is ranged within 750~ 810m(87.4%), and slope is less
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than 10°. There was ideally suited mountainous wetland. However, the water supply(1.6 meters depth and 0.8

meters wide) was built on under the wetland. For that reason, there was concerned about the aridness processes

by sweeping away peat layer and dropping the water level. The distribution area of hygrophyte was narrowed

to 6.7% whereas, woody plants and xerophytic plants was achieved a dominant position. If it leaves the situation

as it is, the mountainous wetland will be developed next succession as forest ecosystem. Therefore, in order to

sustain the mountainous wetland from aridness, it is set to the base direction of conservation and management

as main schemes. Moreover, we have suggested that setting the vegetation conservation and management area

which considering a ecological vegetation characteristics, managing the ecotone vegetation, setting the buffer

zone for protection of ecological core areas, protecting the mountainous wetland indicator species and

designating the management vegetation. In conclusion, in order to sustain and maintain a soundly wetland

ecosystem, it needs to several management of wetlands damage factors. 1) suppression of the excessive

groundwater to basin, 2) stabilization of wetland via hydrologic storage, 3) suppression of changing and

transforming wetland into forest by succession via management of xerophytic plants

KEY WORDS: MOUNTAINOUS WETLAND, WETLAND CONSERVATION AREA, ARIDNESS,

INDICATOR SPECIES

M2
SA= S8 AL =AY A Aol o Mol A4
golt Q191A el Thd ol oA AEEIL Qloh &
o7lo] At 7] WAL BATAT, 2T YErh
%E’i‘)ﬂ/\i HAZMA7F & AeA R AAHHEA ’\XH
WA, By, B T wESo] B NPT 9
<Hong et al., 2005). £A0 Yk BEL Fopd, Az
- k=R, et o g &2
W SR s ol &3 Sl @l
LEFE Ao] dubA o|th(Park, 1972). &
ol =S WSAFARZ AbA o 915t
of Bt AAFA= AH, - °é
Aoz PAH HAZA FEO| AFEFTL 0}
Aska=ol ol &+ Hlgef e 24
Zo] EAJo|thKu and Seo, 2007). 3}¢1=9] 7ﬂ oL
FA ol Byl A=} AFsle] 9ln A]—/ﬂo](—q-‘—— 5
0 2 9l3}(Kang and Yoshioka, 2005) ZZo|F2, &A}t
Uz, s}, oA 7 Fol Fdste 553 A4S
RAEYAE @4t lol Hort Hasi

=

_L_

Sejuete] ARRGA o digh At SEAA 24, 53
5, A8 R Ho AT T2 FAHLE N E o Y=
tﬂ °ULI A= AASEY oSS o83t SHEEA(TE

AT OEHL oo o AU A 7] B}et
of A & A ARG UY WEAret ek of et
ol L (Kanauchi, 1991) S AFx|&7) o 3t B} thekst o

T7F AR Uk F2AA 4 AFoME 7IE A
A AL, AL & 5 dAOl HE AR HFE

£ o83 AP EA ARE Hla-HESHY T:U}—Xla 2
oY= Ao = 3|t 450m o)A, AAE 10~15° o]5}¢l
2o FAEH= AoE AFE v lth(Park et al,
2007; Ku and Seo, 2007). YEA5A 9 3t 3 A%
A AT BAY Ee ZAEY BAFCR A &7
gk 4~ %) ©m(Moon, 2005; Kim et al., 2008) A|ZHo] 7|&
‘?zf’%ﬂ A FAY S AR FHAA AsteTE £
HH FA7F AL o]F FRA Zito] 45k 1
7-]i% FAE T 3} tH(Son and Park, 1999). X 3}49]
Z]H‘ji T4l FHEAY et F71E9 74,
Aot BEd {FE2 59 £ 2 IF
_‘li ol’gj];q oh;} Aﬂ/ﬁ u] ;‘do]go]oﬂ ;H§_]-
Foh= OIE}ZJ SHEEAE T3 A4
@l%ﬁﬂ ATk AlEAN, FAAE, o ehat
23}, W%Xl% 5k *JEH, =5
A2} 2o So] LAt AZRTE A
635111}3_’ 5} 9 th(Park and Chang, 1998;
an, 2005; Chang et al., 1987). 2= Ho|&= &A%
ojf = 1101‘«1 AAQL F&, 7HA, Alsks
& ZAAN7|BE AAAQ] B2 A
A7) AL ‘21‘3}-

AAAL
ol 7F 2

E1>

=
4 E E3

m{n
vy >.14

A=)

71957 2ol 2
SRISHA ol 123



500 NES-I

3 . A A BF= 3L A A e 5F3] A] 26(4) 2012

and Yoshioka, 2005). 52| 2] EAEL FH AlH Eoy}
971Aoz AZAE 0| 9onZ(Shin ef al., 2005) 723}
! wgsu AEEA & ¥ B4 9N BAE 9
olg 4 ok W AbHe] MBS 2= odl
A, Abe Fo= QIRE A9 Fggahs dx
§}9} NHSE #A7F 1B Z(Choi and Koh, 1989; Shin
et al, 2005) REHE ZHOA FFL AL 9 Ei
Ayt #Hezh fAEojoF jhth. oJef HEske
Cuperus ef al.(1996)2 HHU2 F&o] HAH A= HA
o] QM= ojof tr}il 549l 21, Kim and Han(2005)& Hj
s EFAGARY WRE YT 458 240k %
gk 2olo|nz BA BHIM S Hiol BRTS 22
At

F-elutehs 20719 A EDA o] A H ol glou, o

=
0] 0 ©
U=
L=

g oH ml
N :1~ J
FS‘-‘ ruEr

F BUES ZUF 127 AAGAR ol Ao o
N84 fAel B2 AQEo] 90 UK (Ministry

of Environment, 2002), A U3t 2t A ef A &3 U Az}
AP AE ol A= oFA7IA] ZAREA O] o] FJ A A &
ARfoleh. AR ofekAo] Sl Agel Bl
F4, oA, A gz, e} So] x5t T84
wou Aad £l 9H BAo] s AR} B
2A AP Qo] AlFet |7k BajE Aol o]
2 ATE 45 A 8% U Axs) Ao
Sotstol 5 AAEA HEdA 9 A ofuare were
Alokat it g,

N

rlo

°

T

o

1. A7 & x|

BAEE FAA SR G2l AR SHES A
A3 AW A FAE ST B4 AAE 5
o2 3 756~830mol| AA FAE o] 9lon, 20024 2¢¥
1Y FARSAYOR AYHUAY. 70 FAbr e o
Aol Ja MEoZE AR ILEEZO I 3554, FHO
2 Tk 7540 x]b}i olom, AR Z o] AAA el A
o2 AR B %1501] o 7hestth. @EA Y 2L

LA R TR o] &5 1{4_24 124,000
m' 3 %‘%111%77}1] EQEM ZAHE AAsE o, a4t
ZAE SAERTAYE FHORE AEsHA Z*Po}dl’%
WA Y] 71N sorst At 7H A Th ke 24714
o A T3 1971~20004 2] A2 S AHHH, 7] &
13.8C, FHEE 67.5%, B3 2.2m0]91on Zhpgf
2 1,274.6mm¢] 3} th(Korea Meteorological Administration,
2001; 2005). 20077} B w3k 3087F ZA 2o s 3

/

: :Daeamho

Samdong
-myeon

s

T

Ungsangeup
1

T

\ @ [FE]

oS
207
>

o?
H|r
1o
>~
>,
)
oty
R
o
>
Hu)
=)
2
ol
" =
ik
o
S
s Mo

o2t
2 ol < ERT

6]
-

ftlo
tlo m> oE
>
S~
Bsj

> o fok
fu
rlot
ot
oz F

iy &

el
fol
N
>,
Ehid
1%
o
N
toh

2

X
=)
rO
re
-
o
2
2
=
=
[01°]
c
n]
(¢}
LB
gi

o W fr St
O

oo
ofr
Ol
2
ofl,
um
N
ro
N
)
oxl ox
ofr
S
=)

e
o AN o

ro
=
B
il
H1
offl
e,
odt
i
o
M
1x
_°|L
paca
o)
N

o
=
>
=
9]
>
fu
il
ru \(
ol
o
o,
8
=

M

1 B
)
ol
i
BN
rlr
l'ﬂ

ol 1,
ol
paca
|o
=
B}
oftt
-

N
A o
flo
N
oflt
1

olo fo
4>
S

o

8ot
N
N
4 &
BN
=2
32
2
N
N _I_‘

rlr 4o >
)
ol

-
of
-
ol
-

X
o
o, M rlo
(R % of oM mo bu HI o

=
o
i
rlr &
E
N
12
10
>
e
= o 2
o o

A

o 2 o 32 i ot N, W
-z
lo

[ 1x

fl
30, o sk

ﬂJIO r_ﬁ)_h‘
oM,
BN
[y
o
=
=)
)
P =
Jo
o

=2 2

>,
o} 12



501

Researching and analysing

. * Natural environment :
environmental ecology status

General weather conditions, Hydrosphere system status, Topological structure

* Vegetation ecosystem : Flora, Actual vegetation

* Soil ecosystem : Analysing Soil layer

Changing and transforming wetland
into forest by succession

1= Biotope Typology and Assessment, Soil ecology, Vegetation distribution status

‘ Wetland management plan }—4- Preventive management for changing and transforming wetland into forest by succession

Figure 2. Research contents and Procedure
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N
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I: Wetland II': Wetland II: Dryness IV: Intensive drying V: Forest ecosystem
3rd: reservation area maintenance area processing area area processing area
Classifgling (3Point) (4~6Point) (7~9Point) (10~12Point) (13~15Point)
reservation | |* Moisture grassland * Grassland have * Grassland have * Grassland have = Grassland have
grade (Wetland vegetation proceeded to drier been proceeded to been proceeded to been proceeded to
conservation area) grassland drier grassland shrub forest

Figure 3. Assessment procedure of biotope type
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Figure 4. The map of longitudinal section and cross
section at Hwaeom wetland conservation area
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Table 1. Hydrosphere system status at Hwaeom wetland conservation area

Classification ~ Width(m) Depth(m) Characteristics

01 0.2~0.5(0.3)  0.2~0.5(0.3) Occasionally water flow(rock formation) at rainfall

02 0.2~0.5(0.3) 0.2~0.3(0.2) Continuous water flow, making pool

03 0.2~0.5(0.3)  0.2~0.5(0.3) Continuous water flow, making pool

04 0.2 0.2 Occasionally water flow(rock formation) at rainfall

05 0.2 0.2 Occasionally water flow(rock formation) at rainfall

06 0.2~0.5(0.2) 0.2 Continuous water flow, making pool

07 0.5~1.5(1.0) 0.3~1.0(0.8) The mountainous wetland is arid due to water flow of soil loss and water flow
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Table 2. The area and ration of actual vegetation by biotope types at Hwaeom wetland conservation area in spring

. . . .. Ratio . . . ., Ratio
Classification Biotope types Area(m’) %) Classification Biotope types Area(m’) %)
(] (]
1. Pinus densiflora 377.5 0.3 10-1. M. sinensis 33,8009 273
Overstory 2. Quercus mongolica 27,169.0 219 10-2. M. sinensis-R. yedoense for. 4007.5 32
poukhanense
Sub-total 27,546.5 222 10-3. M. sinensis-Lespedeza maximowiczii 61.2 0.0
3-1. Tripterygium regelii 17,2903 139 10-4. M. sinensis-Shrub 269.0 0.2
3-2. T. regelii-R. yedoense for. poukhanense 246.3 0.2 10-5. M. sinensis-Molinia japonica 671.1 0.5
3-3. T. regelii-Miscanthus sinensis 1,525.3 1.2 10-6. M. sinensis-C. humilis var. nana 12,350.1  10.0
4-1. Rhododendron yedoense for. 70137 57 11-1. Mo. japonica 6910.1 56
poukhanense
42 R yedoense for. poukhanense M 3373 03 Gmssland oy onicaT regelii 4721 04
4-3. R ye')cf’aense for. poukhanense -Carex 271.6 02 11-3. Mo. japonica-R. yedoense for. 102.4 0.1
Shrub humilis var. nana poukhanense
5-1. R. schlippenbachii 731.0 0.6 11-4. Mo. japonica-M. sinensis 2,740.1 2.2
5-2. R. schlippenbachii-M. sinensis 1,725.7 1.4 11-5. Mo. japonica-C. humilis var. nana 117.2 0.1
6. Corylus heterophylla-M. sinensis 613.6 0.5 12-1. C. humilis var. nana 1,653.2 1.3
7. Hydrangea serrata var. acuminata 65.7 0.1 12-2. C. humilis var. nana-M. sinensis 3,103.5 2.5
8. Shrub 295.2 0.2 13. Carex siderosticta-M. sinensis 79.5 0.1
Sub-total 66,337.8  53.5
Sub-total 30,115.7 243
Total - 124,000.0 100.0
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= E= 11-5. Mo. japonica-C. humilis var. nana
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» X E= 12-2. C. humilis var. nana-M. sinensis
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Figure 6. The actual vegetation map

of Hwaeom wetland conservation area in spring



GAAl g AbA e dE A gl ode) e 505
AM7F Eske A9e SEAANAM AxAPoz Hol Atk EFSHE dole sAUES SRk Av ML
7b AE Ao® destal gleni(Kim and Han, 2005) g ARt FAwet, A s, Aduraes g
ol Fol FAste Agol 41.2%E Wi AAFRE 22 A7 AL AT {71=F 8em, AT
G 4A4e AN, ALATEAZ, BAE Fol & 24mi F 36t o|Eo| AT AAET RS 28 5en, 3
A= 2 QL 123%E YA 01—0]—1';} A Y AZ GRS 23em, FX AR 25emE
AR JREE A4 FOEUS 2R Ad  REAYAS ASE B 25en felolglrt. A3}
BRI U SAAR B, GATHAOR A ARFE B AoiAL Wd] 571257 AZSl 2
o], +H FeTFq Y FE, Asted F4T F20 9 ol ¥opAle Aoz EAHUH

ot F&7ksAlo] A7) E Al @lth(Kim and Han, 2005; Kim
et al., 2008; Shin et al., 2005). LT 242 o] 7|5}
Lz Az3ZE guists wEAANR, FEAAAZ], AZRX
A 2R2APA Y WAL Qe HHe, F5YUE dEdh=
Al & 544 229 W22 gaste Pxop}
A3 ] ‘217%‘% AYF2

A9l 5o AAFI HASEe ATy shot
IsmA HAHE 70z B oF 220
Ao g2 FA3}9 2w (Kang and Yoshioka,
T B33 dALE Ad Ao ® FoEch 3k,
colfel AN SAL SREY, LOGeEY, AREGO
& E3PHo] H 52 B3l vt lo](Chang ef al., 1987)

: IEERCERESE EEERLE
#o Zoo EE9 WS Tols)

fw ol
[
K3
M ox ri
ri, o

1) HIRE 8=t Y HIt
Table 4, Figure 72 H] 5 3 ¥4 4 v &, £28

Fo UEHH Aol ¥l eE
AP g mofd 5 3=
el A=
3l 22 A YA vl eF0] 49 Z%E 7 W Sla A
A H 9% 28.6%, WEAYA HOE 22.2%0] it

A YA B L Fol M= Al EO] FHE A2A
d ZEAYATE 343%2 7 W3l ARAGeR Y
U 22AAA 7.8%, A 55*“”11 6.7% 5ol
o = ‘*M HeFoM e vgaui, AHEE 5ol ¢
A 2R BEAYATE 215%2 gjELo|glen,
E-“&J*@XMW TEAA 2] Ho|7} 23 E 7o) oF

Table 3. The soil layer status at Hwaeom wetland conservation area (unit : cm)

Community Name Litters Layer  Organic material layer A Layer Sum up B Layer

Miscanthus sinensis - 8.0 24.0 36.0 15.0
Rhododendron yedoense for. poukhanense 1.5 5.0 22.0 28.5 30.0
Quercus mongolica 2.0 3.0 18.0 23.0 30.0
Quercus mongolica(off site) 3.0 7.0 15.0 25.0 30.0

Table 4. The area and ratio of biotope types by evaluation

Coarse classification Biotope types Area(m’) Ratio(%)

F1. Natural evergreen coniferous forest 377.5 0.3

Woody plants F2. Natural deciduous forest 27,169.0 21.9

biotope

Sub-total 27,546.5 222

S1. Moisture shrub 103.8 0.1

S2. Drier shrub 26,613.4 21.5

Shrub biotope S3. Grassland have been proceeded to shrub by secondary succession 3,138.0 2.5

S4. Grassland have proceeded to shrub by secondary succession 5,613.5 4.5

Sub-total 35,468.7 28.6

H1. Moisture grassland 8,303.0 6.7

H2. Grassland have proceeded to drier grassland by secondary succession 9,642.4 7.8

Grassland biotope H3. Grassland have been proceeded to drier grassland 522.4 0.4

H4. Drier grassland 42.517.0 343

Sub-total 60,984.8 49.2

Total 124,000.0 100.0
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Figure 7. The map of biotope types at Hwacom wetland
conservation area
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Figure 8. The assessment map of biotope types at
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Table 5. The area and ration of biotope types assessment grade at Hwaeom wetland conservation area in spring

Grade Classification Area(m’) Ratio(%) Grade Classification Area(m’) Ratio(%)
1 Wetland reservation area 7,088.3 5.7 4 Intensive drying area 51,496.4 41.5
2 Wetland maintenance area 8,184.7 6.6 5 Forest ecosystem processing area 56,796.9 45.8
3 Dryness processing area 433.8 0.3 Total 124,000.0 100.0
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Table 6. The status xerophytic trees distribution at Hwaeom wetland conservation area

Species name  Individuals Size

Etc.

Shrub 0.3/0.3x0.3~2.0/1.5%1.5

Q. mongolica 33 Canopy, understory 2/2~6/10

Intensive distribution at Q. mongolica forest side in north

Q. dentata 1 Shrub 1.5/1.0x1.0 Distribution in centre of south side
P. densiflora 2 Canopy, understory 4/15 Distribution at wetland edge
S. alnifolia 26 Shrub 0.3/0.3x0.3~1.5/1.0x1.0 Distribution at Q. mongolica forest side in north

Canopy, understory 2/2~6/10

Shrub 0.2/0.2x0.2~1.5/1.0x1.0
Canopy, understory 2/2~5/8

F. rhychophylia,

F. sieboldiana 157

Distribution of whole area because of key fruit characteristic
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@ Fraxinus rhychophylla

* Sorbus alnifolia /
W Quercus dentata
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Figure 9. The map of xerophytic trees distribution at
Hwaeom wetland conservation area
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Figure 10. Comparative analysis of Q. mongolica and
P. densiflora between growth at Hwaeom
wetland conservation area
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Table 7. The area and ratio of preservation and
management for Hwaeom wetland conservation

area
Grade Area(m’)  Ratio(%)
Grade [: Wetland reservation area 23,162.5 18.7
Grade II: Wetland restoration area 342.2 0.3

Grade II: Buffer zone
Spread prevention area 61,670.9 49.7
Ecotone management area 7,250.9 5.8

Total 124,000.0 100.0

31,573.5 25.5

N

N / Legend
Wetlar
B2 v

Buffer zone
BB Ecolone management area
=== Boundary

—

Figure 11. Setting management area for preventing the
wetland conservation area
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Table 8. Preventing Hwaecom wetland conservation area and managing target vegetation species

Classification

Species Name

Growth condition

Rare Species . .
P racemosa, Leucanthemella linearis

Drosera rotundifolia, Arisaema heterophyllum, Utricularia

Mountainous wetland that was
not disturbance

Endemic Species .
Saussurea seoulensis

Hosta minor, Carex okamotoi, Geranium koreanum var. hirsutum,

Mountainous
Wetlands
Indicator species

Juncus papillosus, Eriocaulon miquelianum, Molinia japonica,
Eleocharis wichurae, Rhynchospora faberi, Scirpus juncoides
var. hotarui, Drosera rotundifolia, Parnassia palustris, Sium
ninsi, Utricularia racemosa, Leucanthemella linearis

Mountainous wetland that was
not disturbance

Natrualized species
curvula

Panicum dichotomiflorum, Erechtites hieracifolia, Eragrostis

Continuous disturbance arca
(Drier area, trail edge etc.)
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