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Development of Management Technlques throughVegetation
Restoration in Coastal Ecosystem
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Al 3 A AMAEA Bl 23 HFE AF
deA B e ALF HFS A 187 A GS HAAPste] At B L
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FE Zdge] 1731g/w, AW TF 70336g/m, ARCTTLH 47471g/m, YEATEY
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FEIFFS S5 A5 FFE Bo] #e JIF4 FAY M =& EEXRYE JYE

o, SAAEAL 71EA AASE AT AHRAFEATL 446%9 HF R FEFES B F

Rk 53] EG dAY A7 A BoFe ARAAEEA B 2-40%E He B2

U FETLE nelEAT. QUNE T 72 GBS A GEE Mendelshon
and Marcellus 1976, Zedler 1977, Hackney and De La Cruz 1978, @u} 1970, & 1971, 3%
1975, ¥1 1985)9} A7|AER=9 AL sig=9] JFo] 71 vl A LA 5}15 HEN AL

A WF 1.26ppt, 2160uS/cmZ 7HE EL BARE B} FQo0, AFEAAEA7F 0.06ppt,
116uS/cmi 718 WA JdEE o= ’\H“ BGZIQI ¢ 259 %‘“}0] AL vX=A %
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o2 W3 ETEE Ve W A= *}E%E}.
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04 He £XI9S RAFUT 489 A4 d TS viA= 7HEAIFHLED)Y
A% 71549 EFA 3B64ug/go 2 M L FIEES RAFIen, O 5o HEA
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Z2E8Hog B o EY 274 R 015}4751 548 fAHETH BF 4 £3X
nARe R ARHY, Ao HETHY SA4E A A B ES
olFo] oY, 9 ZAAAE & v EFS] FFLUEH i HEAEEH
HEL o83ty A7 A% & 9 AT A5V 22 2 ALE Andn 53] 4
24 2 Ao 2T JdANE HAFE EFEHL HE37H AF % EX9} ¥
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e UEse, Al SRR, YEATEE, oy $Ead3 AP
AE ZAEIEDE A 2ARGA 7 dix A ZuiEge pHE cay marsh A&
6.52~6.8, Sand gravel marshol|A= 33} 6.360]A WHE 7.087}A] th¥Fslil, sand marshol A&
Z33lA) odgkon, Salt swamp oAM= 6.67-722 7}A] YElsTE Estuary marshol X+
6.84-7.032. 2 }EltT). Habitat f39¥ #&e] pH AAGHY = Clay marsh 6.65, Sand gravel
marsh 6.63, Sand marsh 0, Salt swamp 6.85, Estuary marsh 6.942 }E}5t© ™ Sand marsh
o]9loj= HAF 7} pH 0.02~031xt0]2 & Zo]7} f1UTh moisture contentsv= Clay marsh
o M= 18.55~38.05%, Clay marshx] 92 H# 2598%, Sand gravel marshi= Aol 7}7kE 7}
2] (296%)E W VR AFoA 1654~3152% O FAMHAI 57 A FFL 21.58%,
Salt swampe FEAGE AAT UrA 57 AQA 1587~21.87%= VeI 529 P
17352 2 A= 9t} Estuary marsholl A& 38.87~39.18% 2, W 39.02% % EA =t A3
© % Habitat +8¥ T2 Moisture contents 2 9= Salt swamp 17.35% % 7} 27
et 1 322 Sand gravel marsh 21.58%, Clay marsh 2598%2 U}E}t3 Estuary
marsh 39.02% 2 7F¢ A4 450 Salinity= Clay marsho A& 0.65~2.20ppt=2 elyt
I, Fd 1.23pptE ¥4 HUTE. Sand gravel marshol A= ¥4 Sand marsh 3ol 71718
7bQ80.09ppt 2 744 WA vehds A3} 240ppt2 7 EA YEbton BF 1.24pptE B4
HAth Salt swampoME 350lA 03ppt2 7 A Yelgs FAoA 23pptE 718 &
A Yebgt}. Estuary marshol A= 5F1.35ppt, A 19ppt £22 YEly, i 1.63ppt2
EXH ATt Habitat 338 #82] Salinity 23 H ¢+ Clay marsh, Salt swamp 1.23ppt 2
744 Yk on, Sand gravel marsh 1.24ppt, Estuary marsh+ 713 %2 1.63ppt2 A5 ich
T-N+& Clay marshol| A 229} 1.6mg/g~43ol|Ax 2.35mg/g2 VeI, HI 1.53mg/gs ¥
A 5] ¢lt} Sand gravel marsh= 714 02mg/gZ 71 @A Yelga HJo] 27mg/gz 713
=4 UeEtgten, B 08Bmg/g = EAHo] AFo] b 4l A9rRg gL B2 ALFS
el 31 Qlt) Salt swampoll A= 42F 057mg/gE 7H4 @A U d-F5o] 1.85mg/gE 7F
A=A vdegon, Fg 09mg/gE EA Ut Habitat 38 e Total nitrogen?]
AW+ Clay marsh, Salt swamp 1.23ppt & 7} #k2.™, Sand gravel marsh 1.24ppt,
Estuary marshe 7}F¢ ¥ 1.63ppt2 £ 5. A-P+= Clay marsho] X & 23o] 197.6ug/g
2 78 w1 BoUt 2228 7P =A JEEorn, T 22003ug/gE #AEHATh Sand
gravel marshe] 7}]ellA 11753ug/g2 71 Al Vel AFoA 206.6ug/g2 FAA 3
u}37kA 2 Sand gravel marsh= AFo] AL 3 FaElA Fro] 71 EA o} Aol
299 Hx7l 7MF £ A E A HYA Sand gravel marshe] 57) A Y HF 146.4pg/g=2
EAHAD Salt swamp 32 3tFo] 484pg/g2 71 WA JEhgtn FE7)F 1984ug/g2
vl 22 f3o AQ3 2vp s o FES W 5 A G HFio] 12432g/g2 ¥
A= Ath. Estuary marsh®] oM 3463pug/g, FFoAE 3726pg/g2 JYEGD F AP
B 3593ug/g2 PlnH ot AQET A et Habitat §-33¥ #89 Available
phosphorus 2 $]= Salt swamp 124.4ug/g2 7} W3 Sand gravel marsh 146.4ug/g,
Clay marsh220.03ug/g <22 YELSSH, Estuary marsh 359.45ug/g2 713 =41 A5k
Hardness= Clay marsh®] &X oA 1.7 2 7} A ey, A4 9412 713 =4
velsron], 37 4342 Jehgth Sand gravel marsh= B2 AL7AQ 71g]ElolA 002
ZAHE A, YAl ) g @slel A 0510] 73 Ba A312460] 7M1 Ea, HF 5522
EAHAT Salt swampolXe FES A4 57 oA AYoA 1.530] 73 ¥m, 315



A 9828 71F =A ZAEACH, HF 6292 FAME AT Estuary marshe 3o A
0.86, B 04322 FA =} Habitat 383 £ 2] Hardness 23 ¢ Estuary marsh
043 o2 7} W@¥9ti Clay marsh 443, Sand gravel marsh 5.52, Salt swamp7} 6.298 7}%
=4 EA45U

=XAA i3t #5290 3
ol Aut 045585 oF7te] ABBAZ HY
vte] M.C, Salinity, T-N, A-P, Hardness%-2] 437
WA gk A9 A@Adol A9 ge Ao Vehdrh

6. #XUA g 7299 A
g 3

7. A GANE 9 BH5HE SHE
187 ZAFA oA ZALE AE4L F 313 104F0] 2AEHNLH, 1 F AN EL149
49F0 2 4712%9 HES YeEldg. 459 2Ll ME E& ASAE saltswampE A
#EAE]l 23 70F, A E] 127 36F 2.2 e Y, sandmarsho| & #4218 26
3} 59%, JAANE 129 33%F, sandgravelmarshol & #EAE 193 58F, QA4S 97} 30
%, estuarymarshol & BEAE 113 34F, QA E 87 UF £02 Yehgon, 2E9)
Ed&o| 7 ¥ AKAE claymarshZ X FE2AEo] 634 19%, G Eo| 437 10502
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1 4 Utk w2bA AbFe] 84 wst 548 dotste
et 28 842t & 5 gk 53 AF9] Mde 5 anoM 5 m oy 2 W 3ol
ARsH oz vAY Wl AT A W FA AA HHLoY It FFo
W AQ9 v wste FFH oz f4rlde ofFeol Bk £ AFelMe A
g golths o83t BAY AA ] vlAFE HPE AL HoMME FUsHA EASAT
2006' 33} 20073 5 7H9] AL FEl= A9 Aelzh glo] Bolu, WS Al 2589 )
g & Aol BR-E AFo] F A=E Jo AT 5 Yok

nAY wWsE GAsy] skl F o] DEMS 3xgez FHA o] <Fig. 63>°02,
AEAF7E 5oz wad AL AU 5 3o <Fig. 64>= F 7)¢ DEMe| tis) 22
71z @iES AT o9 @A F2 A i oleAZ R ol ASIA
o A AFT A Zo] IF AFTE S22 o]FsAeH, 1 olF A o 2m W9
Ao AA @ 2AF Aol oA @ olF el His] 7L A AAFA XY, HolgE
ol &35t AW 33 EdS nBoR oF AN T & YU

<Fig. 65> 2006'd 7|F2.2 2007°d°] %3 WABE GISE o] &3ta] A Aoz, 4o
2 ZF2 H53E grEy Aq@)es 255 J4S guidnh a-dA WE A
WSF9 ofzke] o] Helw gloy AAFos 2 wde fivtn & & A 2Y,
9 A A FA AFE W WF2E olFE7] Wi HAL uiste A o
7b AstA vepda ok a2lm, 3 S HAE uiss A4 Aol Holm gloH,
ol MEL AT & & e 2, I 95AF)A T A9 wo] yeha Sl
<Fig. 66>& o] &9 dukx PHARE 3o s yehd AR 20073%0] WEHo=
T AFE Q] o2 BASY, I apRF(a™dAME 4F)d 20060 AT He
2 deille 2A& 39T F Uk ol2@ I JHH FFL AFe dd S3(<Fig.
67>) ot vehe ddolstn & 4 ok <Fig. 67>& 2006133} 2007'd AL @REE U
Bl 2o, dSoMPH &3 wolXtrt AR AN B4 BAE A AL
200739 WEo 2 ol AL FY T & Ak olAF FjH SHoE At FHF I
2y 227t s yehdth
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A5 A 3 A3 dZEH M L A

1L 9&A A=ee 9% 48 2 487

F 954 d2ed 54 2 3 & FH

FeA dFZEE 542 AN, G§A dREY 2Ae ks AAZ ARSAY] W2 3
FEA MM BTl Aud AA AN F3 730 AsHoltt. B4, E&FA o

g st dEA 540 metd gAAETHS B85t BE4 Aol sbEdtd AY

o A% AXAEA Hdo] 7hsstrh A, At dF5A EFd FEF & Qe A2

Fole dA4E f2d T R/t Bed deolnz At FRdA Ry #Fy

Hol gt YA, dIZEHS FEAFA st stz o3 fAe WXE] {5
2524 AA FAZ SVMIOEA HFH ez XY & e JdZEYo] shesth & =
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2. dZEY APELR G XAA L GAAET AHEA

7l B 93 do(F)a4

1) 187 ZAPAH A BT AEFSS 2AG A 184 AAZFE 5AADNN ZA S
o, dANE 24F M 5 28 visE Byo.

2) 743 W Waoz FEg JAstn Yo} oj9 e ARE B uf A3A A ZuFgLe
71 F FHestd St £or Al ZU1E By 2oz MYk

L EERE:
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SUMMARY
CELTES

I. Technique development for vegetation restoration and management of

coastal ecosystems

II. Objective and necessity of the project

Salt marshes are the ecotones between land and sea. The salt marsh can be divided into
two distinctly different zones. The lowest zone is inundated by the tide twice each day and
the second receives tidal inundations only irregularly. It comprises salt marshes, sand
dunes and estuaries. Salt marshes are one of the most biologically productive habitats on
the ecosystems. This is partly due to the daily tidal surges that bring in nutrient, the
natural chemical activity of salty water, the tendency of nutrients to settle in roots of the
plants and the tendency of algae to bloom in the shallow unshaded water.
The salt marsh ecosystem depends on the primary producers in salt marshes. The primary
source of food originates in the thick salt marsh vegetation. Only a small amount is
consumed directly; most is eaten after it dies. Upon its death, it is partially decomposed by
bacteria and fungi into minute particles called detritus, the bacteria potentially doubling the
protein content of the dead plant. Washed into the salt marsh at hight tide, the detritus
creates a nutrition soup which forms the base of the esturine food chain. Other consumers
are zooplankton and filter feeders. Larger algae grow in the water and provide food as
they decay. Diatoms coating the mud surface photosynthesize when the tide goes out.

Physical and biological processes might contribute to salt marsh erosion. There are two
contentious issues: (i) salt marsh erosion is the result of coastal squeeze, where sea walls
prevent a landward migration of a salt marsh; (i) saltmarsh erosion is linked to
bioturbation and herbivory of seedlings by worm. Several methods may be used to prevent
coastal erosion — to increase the height and stability of existing salt marshes, or to repair
damaged salt marsh and thus encourage salt marsh sedimentation. Conditions conducive to
natural dune formation, including plantings of native vegetation or installation of structural
barriers can be provided to start and accelerate salt marsh sedimentation. Planting of
native salt resistant vegetation, is the primary method for erosion prevention, marsh
construction, improvement and repair. Physical structures, such as fencing or hedges can
help trap mudflat or sand and stabilize salt marshes, and are often used in conjunction
with vegetation establichment.

A comprehensive study of coastal vegetation was undertaken. Hierarchical syntaxonomic
classifications of the halophyte vegetation and halophyte and soil relationships in coastal
wetlands, coastal vegetation dynamics and succession in reclaimed land, soil factors

affecting the plant communities of coastal wetlands, invasive plants on disturbed sand
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dunes and the ecophysiological characteristics of halophytic species were studied. Also,
distribution and abundance of coastal plants within and across coastal wetlands types,
vegetation types by remote sensing, field works and GIS (Geographical Information
System) were studied and restoration plans were prepared considering to environmental
factors.

The objectives of the current study are to develop the technique of the coastal vegetation
restoration in the southwestern coastal wetlands of South Korea from July 2007 to April
2008. The species selection and database establishment of salt marsh plant communities and
environmental factors were studied in first year and the eco-blocks of 3 types and technique of

coastal vegetation restoration and coast management were developed in second year.

II. Range of research and development

1. Plant species selection for coastal ecosystem restoration
(1) Distribution of salt marsh plants

 Flora of salt marsh plants » Salt marsh plant communities
+ Salt marsh vegetation maps  Salt marsh plant productivity

(2) Coastal ecosystem type classification
« Classification of topological and geographical conditions

¢ Characteristics of plant communities in each coastal ecosystem type

2. Database establishment of salt marsh plant communities and environmental factors
(1) Environmental factors

* Climatic factors « Soil analyses
» Current characteristics » Water environments

(2) Database establishment

+ Plant communities and environmental factors

» Plant community distribution in each coastal ecosystem type
+ Database establishments

3. Environmen-friendly eco-block development and manufacture

» Eco-block development considering current characteristics and soil textures
 Using environmen-friendly materials

« With coastal ecosystem types

4. Technique development of the coastal ecosystem restoration and management
(1) Salt marsh plant communities and their relations

» Their relations among coastal ecosystem types

» Habitat environments and plant communities

(2) Salt marsh plant community establishment
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» Growth and morphology

» Optimum environments

(3) Technigue development of restoration and management using eco-blocks

» Application of eco-blocks in fields

» Monitoring coastal ecosystems after eco-block installation

« Application of stability mechanisms for establishment and development of management techniques

IV. Results of Research and Development
Section 1. Plant species selection for salt marsh restoration

The 18 sites were investigated for salt marsh restoration. There were 31 family and 104
species in the vascular plants and 14 family and 49 species (47.12%) in halophytes. In
research areas, there were Phragmites communis, Carex scabrifolia community, Zoysia
Jjaponica community, Suaeda maritima community, Elymus mollis community, S. japonica
community, S. asparagoides community, Vitex rotundifolia community, Artemisia fukudo
community, Carex kobomugi community and Salicornia herbacea community. In results, P.
communis which was high occurrence ratio, distribution area and biomass, were selected
for salt marsh restoration.

Section 2. Database establishment of salt marsh plant communities and environmental factors
1. Soil environments in salt marsh plant communities

Soil factors in eightteen sites were investigated (Table 38).

2. Structure of salt marsh plant communities

In the intraset correlations of soil factors, we noted that CCA Axis I was significantly
correlated with sand contents and elevations (Fig. 36). These results suggest a strong
association between the vegetation and the measured soil factors. This fact becomes more
clearly in the ordination biplot. On CCA Axis 1 and 2, the salt-marsh species gréups
include Triglochin maritimum, P. communis, S. maritima and S. asparagoides communities,
the sand-marsh species group include E. mollis, C. kobomugi and Imperata cylindrica var.
koenigii communities, the clay-marsh species group include S. japonica and Z. japonica
communities, the estuary-marsh species group include 7. maritimum, S. japonica and C
scabrifolia communities, and the salt-swamp species group include C scabrifolia, T.
maritimum and P. communis communities.

3. Soil factors in salt marsh plant communities
3.1. Coastal marshes
1) Clay marshes

Clay marshes were found on Buan-gun Julpo-ri, Muan-gun Bongo, Hampyung-gun
Seokchang.

2) Sand gravel marshes
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Sand gravel marshes were found on Youngkwang-gun Chilgok, Muan-gun Hyunwha,
Muan-gun Gaip, Gohung-gun Jungsan, Yeosu Banwol.

3) Sand marshes

Sand marshes were found on Gochang-gun Sangha-ri and Muan-gun Songseok-1i.

3.2. Estuary marshes

1) Salt swamps

Salt swamps were found on Kangjin—gun Jangpo, Janghung-gun Sumun, Bosung-gun
Jeonil and Seokchang, Gohung-gun Jangsun, Yeosu Whadong.

2) Estuary marshes

Estuary marshes were found on Suncheon Nongju and Sangnae.

4. Database establishment of plant communities and environmental factors
Coastal salt marshes were classified into clay marsh, sand gravel marsh, sand marsh, salt

swamp or estuary marsh according to environmental factors.

5. Environmental factors and optimum ranges of plant communities
The optimum ranges of environmental factors of salt-marsh species groups were

investigated.

6. Correlation between distribution area and environmental factors
Correlation coefficient between distribution area and pH was 0.4558, but
M.C, salinity, T-N, A-P and hardness were very low.

7. Occurrence rate of halophyte and vascular plants

In 18 sites, there were 31 family and 104 species in the vascular plants and 14 family and
49 species in halophytes. In salt swamps, there were 22 family and 70 species in the
vascular plants and 12 family and 36 species in halophytes. In sand marshes, there were 26
family and 59 species in the vascular plants and 12 family and 33 species in halophytes. In
sand gravel marshes, there were 19 family and 58 species in the vascular plants and 9
family and 30 species in halophytes. In estuary marshes, there were 11 family and 34
species in the vascular plants and 8 family and 24 species in halophytes. In clay marshes,
there were 6 family and 19 species in the vascular plants and 4 family and 10 species in

halophytes.

8. Coastal plant distribution and topology in Hampyung-man

The longshore bar that extend along the shore near the breakpoint of the waves was
developed in Hampyung-man. The lowest elevations of plant distributions were 3.34m,
383m, 404m and 397m in S. maritima, P. communis, S. herbacea and Z. japonica
communities. The average elevations of plant distributions were 3.74m, 4.26m, 4.14m, 4.19
and 427 in S. maritima, P. communis, Z. japonica, A. fukudo, and S. herbacea

communities.
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9. Micro-topology and plant distributions in Hampyung-man

The longshore currents in the barred beach affected germinations, growths and plant
community distributions. In this study, the longshore bars were measured by terrestrial
LiDAR. During 2006 and 2007 outer sandbar moved toward the beach with incoming

waves.

Section 3. Environment-friendly eco-block development and manufacture
1. Application of salt-marsh eco-block in fields

1.1. Characteristics of salt-marsh eco—-blocks

1) Environmen-friendly material — palm shell

2) Made-to-measure eco-blocks

3) Development of radicles in eco-blocks

4) Stable - by weight increment

5) Flat-plate type, open type, close type — 3 types

2. Selection of eco-block restoration area

2.1. P. communis selected for restoration

1) In 18 sites, P. communis communities showed the highest frequency of occurrence.

2) The communities showed the widest area of plant communities.

2.2. Selection of restoration area

1) Sand gravel marshes - Muan-gun Hyunwha

2) High diversity and stable community

3) Non-disturbance area

2.3. Selection of restoration site

1) Tide level of P. communis communities - 470cm

2) Near P. communis communities

3) With different elevations

4) Flat-plate types

2.4. Coastal environment of eco-block restoration area

1) Tide levels

From January to February 2008 P. communis communities began to submerse in tide level
470cm.

2) Water environment

From January to February 2008 the lowest water temperature were 2.77C in 26 January,
electrical conductivity were 8.29 mS/cm and salinity were 4.58ppt in 6 January.

Section 4. Technique development of the coastal ecosystem restoration and
management

1. Monitoring coastal ecosystems after eco-block installation
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1) Eco-block installation in fields

Eco-block were installed on November 2007 to March 2008. On March 2008 halophyte
seedling occurred and had normal growth.

2) Eco-block monitoring

Changes of plant number, stem diameter, height were monitered monthly.

2. Technique of the coastal ecosystem restoration and management
1) Plant species selection
2) Seedling culture for eco-blocks manufacture near beaches

3) Application according to environmental characteristics

V. Utility of Results of Research

1) Habitat restoration and increasing species diversity by construction and maintenance activities in
wildlife corridors.

2) Restoration of disturbed or destructed salt marshes and beaches using coastal plant establishment
mechanisms

3) Many of coastal plants species were classified as threatened species, endemic species,
commercial species and indicator species

4) Optimum site selection and conservation area determination of genetic resources conservation of useful
species in coastal salt marshes

5) Assessment of restoration ability and technique development of rapid ecological restoration

6) Incorporation of ecological, heritage, recreational and landscape components into

conservation and management system.
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Q%A Aol ojg Bl Yr AR nEW AL 0dY Fute] WA &

48 o 6hhao] Bt AE Ao F29 olAtstol 2ol Y HeiA WsE sh
AKGI o457t B olFelE A PHAY Zwo] ARASAAE ol LA
Ik Gepq AZS APEAS 2AHAY BAsE =] AxdT on o

Z olgolziute] A A1PE FTEAFLH, doz THHAY il $FT A2 3
7ol AE AF HE 9HEE A BE E BEAV|eNE JHE A¥HT glon
FerEde 9dx B AFH FAH FANY F shE, FAEFA F AAsEA
of B7NZAME Fd3ta, 1 AFRE 7|2AE7 B0 ARE AFsaL -

Adds 2R SdAsAt ASH R Y&HD Jovt FARES AT 9%
AEYE vlAste 33749 BAIRIATE TEI}GLY, AFES AREA F2 A4
AE JFRI Tz NG3AIL, AGHEEFAE MEAS A5 dA B WFEA
g Z43ta U

32 LAY 50% oldo]l MEE AEHA Y AT AT HAA FARE
S BASI o, dE AQdAae dFE Edrrgel A Folx, MEs & B¢
ZFAHO R FARE o]9o] HEE & “Mitigation policy"E = 3}3 Q). Sand
Diego Mission beach?] &% FIA HFALE A AL vl#£3}9 California F&
Franciscott-& E38te] 20000d 717 50% <] dAFAS 5L vt 1, 7Y 3¢t
A BEL Louisiana®] Apex Galvestone, Dixon Bag, Elpis coral Reef, Maitland
coral Reef, Greenhill marsh5& ZF4og 192dXE EHFo] FFojrt. E3)
Timbalier Bagoll $]X]3} Greenhill marsh= 7}710] Q& FFLo28H Oil f&< I3

°
24

g Fo17] flstd BE - BAHALL o

2ASAEE AFFEY FGHATA AdS ADstar glow, UzE M= AFd
Re SlEFH(CINA, A=dE, B 2Y7.), 2ZEIFYAYRE, AT, AT
szl 2H)o2 Y a7 488 AFa Atk

5Ue Fadet G 60%E AAse WL WA AAAFAE 23 9le
o, st ANAE 25l FHetdSAE BYsgor) &R o g YE tlopio] I
A ASHAJT g £4L AR AdIFAE THTHe2 Al Festn
AoH, FATH F 54%E EE AAE Adste 157 THLE, H%e 72 § &
FAG 258 7oz AP, & 1%7 FIAZ 832 Jok AAAFAE 9

&4 9@ AAGEA FAHAY FoZ ol ATLE AA)
AZ 200979 A AEA AFLE 21 JE P $HNA A s wop ATk
stdeA A A BAE ol dAoR AP AAGEA Ade FYFY
oz AYF HYolgkn s HAFEA) B2AS 2E Ak A 2ot of
£ g3 94 vhAE £33 SFHALYH A7 REdud S 494
%, 90 ol F AAH AL A FLHL A4S olF olo] NE HFE FUA}
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Ho] JPH1 Yot Chapman(1962)°] A AFAE Aol FAEE oz Aofgn}
o} olzld AL A HANA 7hE FRABE Rol GYAE 2T Beolth
dEAd A A7 1947] 25H AZRHAG. 27l F2 B RAEHAL
™ (Schrader, 1809), 1970 dc}7}A] A& = A=d(Hoover, 1970 : Barbour, 1970),
Jefferies(1977)7} 3 A< wPo2A iy AT Al g At BHHAAA o
At Duncan(1974)2 oleldt AHEE FHste] HNE 222 A5, 20470
oluM e FXxdi 4273 FEAA A77E A AHChapman, 1940 :
1960).

B33 AEITRY Az F, 47 g A9 Wi Sol ¥R
(Ganong, 1903 : Flowers, 1934 : Chapman, 1977). Z7]¢] ¢Jsld 2]E-9 B ¥ n]x
E F2 #7298 5ol (Purer, 1942) 1 F9] A7 E 24 9o Ege] 48
=7} S831(Reed, 1947 : Penfound, 1952 : Adams, 1963 : Zedler, 1977), AA%S 2]
B A5A4% F88 Aoz ¥ HHGillham, 1957).

19509 ol &4 HFAdTFE Holu AEAEE A7 E Eg2g 724 J2,
AR dUAY §5& Wile 7153 2Y F FF/HE olFA HAG FERFHY
AT A1F2 1920d oldez AgH M (house, 1914) Z7]dlE s|He] A3t
AR met T 23] W5t (Chapman, 1938 : 1940)0)u} 2 Q1 djFT+=
ZAgLo 24 ol APt A vH(Hanson, 1951) F7lo]e 374 Fulo] wE A3
E ZAgoZR olAo] o]FojH Y (Chapman, 1964 : 1966 : Teal and Teal, 1969 :
Ungar, 1970).

b, 271 Sigt AejA Y] BAAY N2ZAR F2 GAAEY X4 3%
T2 Z2ddA A7E Atk Warming(1909)0] 253 siuldlA vt} Zo 2 HE U5
%03 7voll wket Salicornia herbaceae, Sumeda maritima, Atriplex littoralis, Aster tripoliun,
Triglochin maritima 2 Phragmites communis T2} &AM wgt g EXE sl S
S Y13l o]lF, Beeftink(1962)7} W= S|t X Zostera marina, Suaeda maritima,
Camphorasma  typicum, Puccinellia asterotosum, Agrostis - albs, spartina townsendii 2
Festuca rubrae®] 7%, Jefferson(1975)¢] Oregon 3f<FoNA Carex Iynbyei, Scirpus
americanus, Potentilla pacifica, Triglochin maritinum, Juncus lesuerii 5’! Eleocharis pavula®]
67 EFSIAT T3k Eilers(1975)7F Nehalem 3} o)A, Burg%(1975)¢] California
setol  ZtZr 123FE AESHTE. $HE  Nixon(1982)2 England g&X oA,
Bertness ¢} Ellison(1987)2 New England @A olA  Triglochin  maritima, Carex
scabrifolia, Phragmites epigeios 2 Pinus thunbergii #ee] td+2& ¥4l v} ok
A&A Aol BYxd-e Odum(1961), Stowe et al.(1971) 2 Keefe(1972)59) <3}
Aol Eoe AMde] W2 A 715A AT 9% A=t AFHAD FHol
U B d&A9 ¢3 £& SpartinaZ ¥3} % 1 (Beeftink & Gehu, 1973) o] £9] A
o2 Ho](Marchant, 1963 : 1967 : 1968 : Nestler, 1977), &7 dld Z-3(Smally,
1959 : Chater & Jones, 1957 : Goodman et al., 1969 : Giurgerich & Dunn, 1979)%©]
MA Aejsre] Ao A7 Ak st EEA AEAL QYA {FAd JPEHEe A

¢

b it ok
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F2A 2 2 e AAAL Wiegert Evans(1964), Atwater & Hedal(1976) ¥ Mahall &
Park(1976)5 ol 2jdle AFHJR FTHAY dAUA #FHL Teal(1962), Kirby &
Gosselink(1976) 2 Gallapher 5.(1980))) <}3lo R EH AT

St AeA AAELLE FHE FALE 3 AEAIETEH A7 Hug FAeE §
AYAQT o] S o]8 Aoz ALE2HT. HZ Cooper(1982) GAAE Y
of @3t AEH ARt B3 24 ¢ Fasithn Fstn ok 24 ¥7
K222 Chalmers(1982)= A 32 3%, Cooper(1982)¢} Armstrongs(1985) 4

34, Gerritsen¥} Greening(1989)& =912 WE & E1 Ut} o] 29 BiFHoz
g3t FApe ol AAA, A, FLEF FH E Faok 2 AH A FAH =2
A QFE WXNEZ, AAdEFA T £E9 HolE AR FEve Aot we}
Al Snow$}l Vince(1984)= ©l& EF 249 EFFH &S Aehd Ql(ecological
factor)o]2til 7HF&E o] F AJE]F WHE Ndo] FAHLRE o|FolAa Ut U
A AAAE BE B3] A vlx T AFelAe 197080 olF ety
HejA GAAE 28, EYY 22 9 £F AEICH AE/MAT &5 AL HE
Ao A W3, A5 AT AL EYY BEE ZA) A W3, ESYREA}
ol 94 SAF 2 ADNJHAAE ThFHA A&k Atk

53], A& ez AP EAd uet FIARE o8t GAHE #ERE &
2}(Anderson and Wobber, 1973, Cowardin and Myers1974, Klemas et al, 1974,
Pearson et al., 1976) 2 2 ENX FZ(Seher and Tueller, 1973)2 3} 2.¥, Landsat
B2E ol 8T AAGA 7Y e A&t Ao AMZA H3H(Ashley and Rea, 1975),
2 A5 (Brown 1978, Werth 1980, Westin and Lemme1978, Townshend and Justice,
1980), AT EFste] PAl(Ezra ef al, 1984), W2HA 24 AFH Zo|(Dale
and Chandica, 1986)% #43l= T B2 WAool o it} =3 sdEA 2L
28-S 9% Jgte 2z A AABAAE FAFFE4(Lyon and Adkins, 1995) 2 <&
Zo] W(Williams and Lyon, 1995)5°] Z&3tqon, A9 #72 ¢ (Hamlett et
al., 1992), =AY X ZE(Shamsi, 1995), Y 7]E%E L G (Garrett 1992, Garrett et al.,
199)5 9 Thpsbl olgske 5 1 Be7ks40l 2A Zrn ok
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H 3& diydsd g 2 23
A1 A ZAAY dS
B FARs IEAY A - gl £Xdke GEAE dEeE AotdE oA5A|dA
AE FaI olze 18 A9 digs FHLZ A Agel we} 2006 7€ 37E
2008'd 497tA] A7y AAE AHe Ak

Table 1. Local name of the surveyed areas

. Site
No. | marsh | Habitat Local Name
No.
1 Al [Jeollabuk-do Buan-gun Julpo-myeon Julpo-ri
cla
2 yh A2 |Jeollanam-do Muan-gun Hyeongyeong-myeon Bongho-ri
mars
3 A3 [Jeollanam-do Hampyeong-gun Sonbul-myeon Sukcheong-ri
4 Bl |Jeollanam-do Youngkwang-gun Hongnong-myeon Chilgok-ri
5 s oFA B2 [Jeollanam-do Muan-gun Hyeongyeong-myeon Hyeonhwa-ri
“'° | sand
6 | BFA gravel | B3 |Jeollanam-do Muan-gun Hyeongyeong-myeon Gaip-ri
marsh

7 B4 |Jeollanamrdo Goheung-gun Namyang-myeon Jungsan-ri

8 B5  |Jedllanamdo Yeosusi Yeocheontgun Yulchonmyeon Barwol-ri

9 sand Cl ([Jeollabuk-do Gochang-gun Sangha-myeon Sangha-ri

10 marsh | Jeollanam-do Muan-gun Hyeongyeong-myeon Songseg-ri
11 D1 |Jeollanam-do Gangjin-gun Chilrang-myeon Jangpo-ri

12 D2 |Jeollanam-do Jangheung-gun Anyang-myeon Sumun-ri

13 salt D3 |Jeollanam-do Bosung-gun Hoecheon-myeon Jeonil-ri

14 7144 Swamp | p4 (Jeollanam-do Bosung-gun Hoecheon-myeon Seokgan-ri

15 | BEA D5 |Jeollanam-do Goheung-gun Daese-myeon Jangsen-ri
16 D6 |Jeollanam-do Yeosu-si Hwadong-ri

17 estuary El |Jeollanam-do Suncheon-si Haeryong-myeon Nongju-ri
18 marsh | g5 Jeollanam-do Suncheon-si Haeryong-myeon Sangnae-ri
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A 2 -4 AP

L GBNE 24

7t SAAEY
B A 84S gotatr] st REAE oS ddez AR AH(1965), °]
(1979), ¥H(1995), Ohwi(1984) 5 &3S ulgoz F4, E/sIL L45E5S A3
At

A E ’—‘1”‘3155-/‘}*‘: AAGAE B3t olFojxon, A ZAA QA BEFE 43
313 Imxlm PPFAUd] 8 A 23R 7 F4FY vz 258 tsH 2
o} 7]i°}5’i‘:}

1) Az SZAF T EE 2H)

2) &9 Z2EZ( herb layer)9] %@_%3’% EolE 7|23

3) 9 74 Fol s ST WFAHE FH3A

F Iz NAFE FTHS 23 %ﬂl 3k -HE(dominance: D)¢] 7AFoE, A
SA = 5 (sociability: S)o] 5AF o2 ¥ A3 THBraun-Blanquet 1964).
old3 o] ZAIR AAAEE X AW wt ZF wEd R Fo 9E 2
£ X733}3 (Elenberg 1956, 7 5 1987), ¥&e] & o} FFIAE:

m

ot |
2 ox
0>"

p‘_l_l'

7—‘}*&% 913t ZA}E}W Ao AeF g|xek PAHT =
3 1/25,000 =& 1/50,0002 0 53 S8 ALE Fvlsta, A AB2AHS A &
ZAAE AZL A4 F03 A2 ol B AYEE Fu|FTHR 2006). AT7H
TN 2AAAEY A AEE 9T GPS(Model:Garmin Map 60CS)e] FH]& 4] A=}
2E Folod Agzee] AP EX 54& Tot & § U] gRor) & A7 A&
RES A7) 9T Aoz 7zte) zAAY

12
ttlo
r#
m_?{_t’
-
Pac
iy

& oFgd 715

2
Me
b
_o'_h‘
fr
fuled
o
i
m
=
ich

BB TH(ImxIm)e] FAAES APt Fdgdd Froddd o] Az kg
3, 2HI BHS Lo AR AR FEIY 23 Mol 80T AZR7|A
FZol 2 f7A AxAA FAE FFATh
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2. FANE THA AEZH EA
7). 23 (Moisture content)
oA AT EF 10gS AP %7

31, 105C AXR7|AA 48X ARAIA T
Shgs wiE g2 ZAktg ).
Si-Sq

MC(%) = ——— X 100 - e e e e (1)
St

Sf : WEF 27, 8d : AZEF TA)

Y. #7]E 3 F(Organic matter)
SHEY 10gs =7H4d ¥o] 105ToA A=A FAE A3, oA 4
550CAZIZOl A 1242 AN FAS 2HF O T FolF AVl 1Y £4
#e s

. EGAE(pH), A 71HE & (Electric conductivity), ¥ %= (Salinity)
SAEY 10g9 F7HTE 15w/ w)E EFste] 3083 Ag3d 08 o 3}x](Whatman
No. 44)2 AHA|AH o7& pH, E.C, Salinity meter(Model 63, YS)& &3¢t}

Z}. 7184 2l(Available phosphorous)
o7 B 28552 AZHEetamd] Q3 ofy)e] 229)(0.0IN NH4F+0.025N HCl)E 10
B AgAZ] & o3 x)(Whatman No. 44)2 o7 A)H o398 ascrobic acid ol
w2} A7) oS- spectrophotometer(Ultrospec 2000, Pharmacia)E ©]-8-3ta] 880nmei|
A 14 725G THAPHA 1989).

v}, FZ A (Total nitrogen)
2d EY 1gg vlolaz AILEZFd2Id B1 6go EaEAA(K2S04: CuS04=9:1)
2 5m¢ g H2S045 ¥ F 7pgste] &3 AT &3 d4& 50m EFWEY &
glxag A AL3 8 10mE 3l 40% NaOH 10mee} &33)1, o2 vlol=
2 29FXNE F73lo 1/14 N H2504 EFgjo2 ZAFsto] A3l tHJackson,
1967).

HE. EAJ(Soil texture)
SAELS 2m A2 HAM EYF 4gS 5% sodium hexametaphosphate 4=8<) 20m¢<}
£33l 12417 A& 3 Particle Size Analyzer(SALD-301V, Shimadzu)Z F# 3},
Black 5(1965)°] wa} 2 #(sand), PlAkGsilt) 2 HE(clay)2 TFESJh

AL BEFRE
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E7AE 7)(Daiki, Push-cone)S ©o]-&38ta] @A ZAMA TS AAste] 303 o
2R3 AaE AFsaoh

)

Al
ax

3. AdetelthE o8 AMAAQ(FHY) 984

7k A

1) DGPSE °| 83 FA4E T8 £X A
T 2AA G JANE 7 B A AAFR A8E 47 S5 20061 34
79, DGPSE o] &3] 2AISIH T DGPSE 1m ojuje} 2AHHE 7HAE BY GPS
ole, & ZAblME X, Y %3 HETE ol &k AFUE, FErHH, A”H, A2
204, AAR- 2%, 2o 679 TR o] X BAAAS wEt HES
ASstA-

A
A

2) AetolttE o83 A AF XA}
AFFRRN o= Fh7l 7Hs3 dolA 2 AdeteltE o]8stAt
LiDAR (Light Detection And Ranging, = Laser Radar)= #o]AE& ©o]&3ly ti7]
2 BAske W] BASANEA A MEHAoY, dxe AY € AFE AL
3 29 2% @ A EA U B4 Be] &&H3 Yok JZ 7€ F3714
gA)3le & LIDAR 9o Fdl 7153 A4 LiDAR7E fdso], Azt Ful7t W
Weo] AP3A =24 o] &He d W, FA9 Fule L wEH} a8E BS A
2 NPL SAs =Y S8 oy /1A A RoldlA #8E1 3T

B AFoA ARE-g A golthe] AP o33 2o

- A ZA} : Optech(zhut})

- 299 : ILRIS 36D

- I AAE - £ 360°, 53 110°

-E393 AdE - 4, £% ¢ 7mm

- &% A : F 1,000m (WA ] ¥hALE 66% o] FY %)
- &% 2% 29 : x, y, z, YHAEE, RGBRL

Aoty 2AE e AAGel A2 34 ool A4 N1EHE AAHL o
o3l Aol N Poln FEE nFUT. YMHoz o e} ETARes
Aol P e BAY AP, A9 ANFHA B level ZFL FH 5
e nARY. 2y A7) O A2E vasr] JaNE A i AurEd
P 19 J1EHS B £9 BAE oFoiAct @k ol FrhrzHe AT
AZ ol$% ANILE ASHAY 2olA FE /1ZHL 4PtE WAL A
Sy

A E DCPSE olg3le 37 71240) ta AHEE ASsgon, 244

Bodd 2o X

fe o b
2
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sigtel AAHE APol= 54 VIEHS BAs FF ws 24 8% 5 3
=% 33tk )

Z1Edd i %8 2 53 FRE FIFE Fo ?“i:l";‘]?-? A4l B3l AdegolaE
o] g3t} EALSIA HASH & AT 1Y Ages F& Ay LZEHIE B39
g Fo FA Lol 71EH Y HARE ol &3to Jr £ B339t A9 x, y, z9
321Y F X E(point cloud)Z25-H 53 4t(interpolation) & o] &3t A72Y Ax|
9] DEM(Digital Elevation Model)& 2433} gt}

18
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A 3 A
1. =X

7} A g3

2 2AAGN 2AY BENE

40%, 30% &

on oA AR

A7) Bol Wad ARE

[j)"

2 63} 19% 0|3 (Table 2), o] F FAAEL 53} 10
o8 %‘0}—rﬂr, 3} A Eo] 77t 4F, 3Fol BXd dAHE A gfﬂ%«l
o2 FAAEo] BXEIHh 53] sitds wel Aol 4
s A 6“*51 st ‘E"Xl"ﬂ% 2

4%Ho] 9l

Wz FEAsHA WA £¥3e A4s Ushla ,\l

HEUE, A, Z2d Fol F2 X UG-

Table 2. List of halophytes of Julpo

Family name Scientific name Korean name |Halophyte

Digitaria sanguinalis H}2) o]

Gramineae B3} Phragmites communis page) o)
Setaria viridis 7oA =

Cyperaceae AbZ 3} Carex_scabrifolia HdrA x O

_ Rynex cripus A A o]

Polygonaceae v}t} &} Polygonum aviculare vt O

Suaeda asparagoides PR O
. Atriplex gmelini 7F=A 5 A ol O
mol=

Chennopodiaceae ™ o} Suneda maritima SR 5
Suaeda japonica AWz O
Amorpha fruticosa Z A\ A

. Cassia mimosoides var. nomame  |RFE
= 37

Leguminosae 37} Kummerowia striata W 5Z
Lespedeza cuneata H| ]
Aster tripolium A7Ne A O
Sonchus brachyotus Ae} & O

Compositae =3} 3} Taraxacum officinale A odl =4
Artemisia capilolaris ApA 2 e}
Sonchus asper Y7 A=

g gaage $H2Y
2 z=AAY9Y 444%

(Phragmites communis Community)2. 2 2= ]}

__44_

FHTHS & =4 g FFRAEEE FAsAT
(Table 3). 8 SHTFH2 HYALZTFZH(Carex scabrifolin Community)®} Zo]+&



















& 7FeAS A0l AAA Fol vewn, FEAAL st A ke Z A
57 499 259 FA07 FuggE Ao o

Table 7. Synthesis table of the halophyte communities of Sekchang
1. Zd)F & (Phragmites communis Community)

Community type =& 1
No. of quadrat(m'’) wEga 27] 20
Average number of species HaEd3 15

Differential species of community &%
Zd

Phragmites communis 5.5
Companions Ik
Aster tripolium AN 0] F +
Atriplex gmelini =2/ S +
o A Aol = 3 AAF
350 1 3500
3000 w0 300
20 200
w —
£20 - Ex0
: Za 3
= a = 50
o @
1000 1000
50 ? 50
0 0 0
Pc Pe Pe
Speces Species Species

Fig. 6. Height , Density and Biomass of halophytes of seokchang-ri.

goTeo] AEsta e 448 AH9 BF Aole 31392mm, W= N2H/m, BE

% 321328g/m' 0.2 LpEhgTh

4 AT

7h e
B AR YA 2AME #5452 123 8F 02 YEGOn(Table 8), ©] F 944
L 63 16322 WF, Yol F3ta GAAEC] 47 3, 4, 3% £xsio A
S8FY 4 21%, 29%, 21% o2 FAAEol EX3UY. 53] of 9L st
FEAE FHLE 2, AYAE, HFUE, AFY Fol Yehyth
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4 94429 $aze
B 2AAGlN 248 GANEY $HRge ¥ 246 g sRdAsEs 3
4t tH(Table 9). F& $HFS2 2o F(Phragmites communis Community), A%
Y 2H(Zoysia sinica Community), YA ZFF(Carex scabrifolia community) 0.3

w59,

1267 19" 43"
o

14’ 48"

35°

Youngkwang-gun Hongnong-myeon
Chilgok-ri ety "

Fig 7. Vegetation map of Chilgok; Pc: Phragmites communis community

1) Zo)F&(Phragmites communis Community)
o] #&2 FHEo] 38~167cm, A HE WN%olYoH FFESHLL 25F0|YH, FubE
< ALAE, AAUFASZ JEgt XL FAS FHoR ot wjFEA e
AdddA fEsHe F5Agd =g Fs P43

2) AR (Zoysia sinica Community)
o] & F&Eo] 10~18cm, A& 0%o|RoH HAZ3 =
s, HE, AT TLE YR EEAGL NS FHeE A
ol HAE AFPE FHo=Z 4 Fe9 7S A

3) YAz T F(Carex scabrifolia Community)
o] FE2 F&Eo] 20~30cm, A F& 80%o|YoH, FFSHE
Az, fTUE, 4d 5ol sigt A FHAGE AR E¥X3)
2 3 571 FEEHe dFAd LS ol F 1 Utk
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Table 8. List of halophytes of ChilGok

Family name Scientific name Korean name|Halophyte
Zoysia_sinica A3 o)
Cynodon_dactylon +4H3g
Gramineae B 3} Phragmites communis Z @)
Imperata_cylindrica var. koenigii |
Setaria viridis var. pachystachys  |7A7F oA & O
, Carex scabrifolia AAA = @)
Cyperaceae ApZ3 Carex pumii{zo %E’_E]} = o)
Polygonaceae v}t] &3 Rynex cripus AT A o]
. < Lathyrus davidii gt
Leguminosae 3} Aesc%ynomene indica A A&
Atriplex gmelini 7} 7205 A o] o)
. Suaeda asparagoides UEA ¢}
Chennopodiaceae™ o} =3} Sueda rm}z? " tz’;{fuz BT o
Atriplex hastata FH ol O
Amaranthaceae Y] &3} Amaranthus mangostanus H| &
Onagraceae Bl 5 £ Oenothera odorata gulo] &

Rosaceae #v|3} Rosa wichuraiana E7IAIVE
Asclepiadaceae BrE712]3 |Metaplexis japonica 1=y o)
Convolvulaceae %3} Calystegia soldanella A @)
Plumbaginaceae 7} 2 7 o3} |Limonium tetragonum AAH o}

Ambrosia artemisiifolia var. elatior | S A &
Sonchus asper 471 A%
Aster ciliosus Q&= H A o] @)
. . Artemisia capilolaris ApE & )
Compositae; 5} Erigeron boanljzriensis Aukz o)
Bidens bipinnata =7)ululE
Artemisia fukudo Sedal o
Xanthium strumarium L7435
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Table 10. List of halophytes of Hyeonhwa

Family name Scientific name Korean name |Halophyte
Scheuchzeriaceae Az} 3} Triglochin maritimum A =Y O
Phragmites communis Z) O
Zoysia sinica Az o)
Setaria viridis Zol A=
Gramineae B3} Elymus mollis A1 e}
Miscanthus sacchariflorus E9A
Calamagrostis_epigeios MZE o)
Digitaria sanguinalis u}2j o]
N Carex scabrifolia YA = e}
Cyperaceae A2} Cyperus polﬁstachyos AsAY O
Rynex cripus AR o]
Polygonaceae v}t] &3} Persicaria_hydropipter o7
Persicaria vulgaris Eoy
Chenopodium virgatum HEYolF @)
Atriplex gmelini V=25 A o] e
Suaeda maritima HETUE O
Chennopodiaceae ®o}F3  (Sypeda australis ISR RS o)
Suaeda asparagoides DR O
Sclicornia herbacea =2 @)
Chenopodium glaucum H ol @)
Cruciferae 4} #}3} 7} Lepidium apetalum t}ehy o]
Phytolaccaeae A}2] 33} Phytolacca americana v] =2} ] F
) Aeschynomene indica AAE
Leguminosae 7} AlbizZa coreana LA E
Onagraceae ¥lEZ 3} Oenothera odorata guto]
Convolvulaceae |3} Calystegia soldanella YLES O
Borraginaceae | X]3%} Messerschmidia sibirica B2 A =] O
Plantaginaceae 25 AU3}  |Paederia scandens ALS
Rosaceae #u]z} Rosa wichuraiana E7MAIUE
Rubiaceae 2 73o]3} Plantago lanceolata 22 73 o]
PlumbaginaceaeZd A7 0|3}  |Limonium tetragonum AA7 9]
Artemisia_fukudo 8% O
Aster tripolium A7) 3 O
Artemisia capilolaris /‘P:‘éz-’-’f o)
. . Artemisia rubripes gE
Compositae = 5} Erigeron bonuriinsis /‘a“{}}_ O
Xanthium strumarium T xoly
Bidens bipinnata =7l
Bidens frondosa o] =7} EkALE]
3) 55 vtt]T&(Salicornia herbacea Community)
o] FEe ozl 12~3m, 43e N%olPom, FFFUEL 15F0|AT 51
o ARYE vehgw, B¥ALe ot dgtdl HYY A5z AW Ao wF
g450 gok.
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a4, F5vd, AZY 9 26 F¥o] dESIa A= 3t A Yo Zu) Aoy
TErid ZolH - 239.5mm,
12870/, ABE#F 2032g/molty. Az Zo] HFL 2632mm, D5 49207)/m’, A
% 504g/mojx FwviZe] ZolPWFL 304mm, Y%

2 2595mm, Y% 487/, AEZF 960.8g/ m o™

1052g/ m' o] t}.

6. 7}}

7k AE%

B zAAG N 28 BE

1

o 538 o Ade
.

Table 12. List of halophytes of Gaip

48/ mE JEton AEF

2o 837 18Fo|Qi(Table 12), ©] 5 HAAEL 4
1052 Holxa FGAAE0] 4F0] X3l A 28T 40% 522 ¢

Ttae we ¥4 g, AW, JEA Sol e

flo ng 1

o]
CEER

o B

Family name Scientific name Korean name |Halophyte
Phragmites communis Z) O
. Setaria viridis Zyol A =
Gramineae 3% Lolium perenne =R E
Ischaemum _anthephorioides b B~ R O
Cyperaceae A} i} Carex scabrifolia HIAZ 0
Polygonaceae v}t &3} Rumex cripus A gAY o]
Chenopodium glaucum #Holx 0]
' ini EASAo
Chennopodiaceae ™ o}3} /S{;;Z;anﬁ:;z; ;L‘giié 3ol 8
Suaeda asparagoides U A )
Leguminosae F3} Aeschynomene indica AAE
Crudiferae 4} #}3}3} Lepidium apetalum o}y o]
Onagraceae ¥l&%2 3 Oenothera odorata golo| &
Aster tripolium A vl 3 @)
Erigeron bonariensis Az O
Compositae =-3}3} Sonchus asper a2y 71A%
Artemisia scoparia H| & 0
Bidens bipinnata S=AuEE

g @448y $A7Y

2 zAA9e A44E $UTIS E Y o TRVASES
(Table 13). 2 HT &S 2l (Phragmites communis Community),

2} (Suaeda maritima Community) 522 F+HE=Hoh
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(]

| T TgEol 6~12cm, 4F & 40%°]Ron HFAZHFL 2F0|Y, FurEL
2HE, v, JteAsAel, AZA, HAUYE Fo2 vEyt BEXYL e v}
AR AT A28 QS FHORE FFS A3 Aok

. AR o], 4% 9@ A

X0 12 6000
3000 4 100 5000
250 3
[} _ 40
= ) o0
= ® @
24500 (=] 13
= 2
© = 200
1000
50 2 1000
0 0 [
Pe Pe Pe
Species Species Species

Fig. 12. Height , Density and Biomass of halophytes of gaip-ri.

doiweol &S e 7idY AHe] Zd Ao HiEd 3262mm, Yx 1127}/ m' 2
et o AEFE 4992g/ mo|th.

gt

7. %
7h A=
2 ZAA AN 2AE BEHEL 109 26322 eI (Table 14), ©]F5 44
& 63 183202 vy, QolFy, I3pa FANI ] 47 4%, 7%, 3F°] X9 ¢
AHE A ST 2%, 39%, 17% T2 A Z0] FE}AS. 53] e @

a0

R

% 348 AddAEAE VR £FSo RIS gom, AFA AER
257t REHE AL FH0R B, WUAE, 715E, AR, AR o] BEahe
=Eg 4472 Y Aok

v A S AT
B zZAAY e GA4E $37FEe B A ot FFEANERE FASAGD
(Table 15). 8 A 72 AU (Phragmites communis Community), AZ ]
(Zoysia sinica Community), HYALZF e (Carex scabrifolin Community) o2 TE5H

Aot
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Table 14. List of halophytes of Jungsan

Family name Scientific name Korean name | Halophyte
Scheuchzeriaceae A| 7} Triglochin maritimum A} ) O
Phragmites communis 44 0
Zoysia sinica Az o
Gramineae ¥ 3} Cynodon dactylon s O
Polypogon fugax A=Y
Setaria viridis var. pachystachys AZ}ol A= O
- Carex scabrifolia HAYAZ 0
Cyperaceae A}Z-} Cyperus polysj;uchyos A EAY 0
- Scripus planiculmis A Aol
Polygonaceae v}t] &3} Perg%az riz ydropipter 7]
Commelinaceae T A= 3} (Commelina communis gol A=
Suaeda japonica AAZE o)
Suaeda malacosperma 71FZ O
Atriplex gmelini 7= A5 A ol o)
Chennopodiaceae ™ o}33} |Suaeda australis AYE 0
Suaeda maritima HTYUE 0
Suaeda asparagoides U7 0
Chenopodium glaucum F ol 0
Plumbaginaceae 78273 ¢35} |Limonium tetragonum AR37% o}
. N Lepidium apetalum t}chy o]
Cruciferae 4 #}3l3 Rf)pijppa P 5ica 7rgol
Aster tripolium A0 FH 0
. B} Artemisia fukudo ZH| & 0
Compositae = 32} ArtemisitTonparia GIES o}
Ambrosia artemisiifolia var. elatior s 2] =
Onagraceae Hl&5%£ 3} Oenothera odorata guoro] &
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£ 254498 FHoE 7

FH= o

Table 16. List of halophytes of Banwol

tlo
of!
2
ot
L

Family name Scientific name Korean name | Halophyte
Zoysia sinica AR 0
GramineacH| 7} Phragmilie? .commum's zZg 0
Setaria viridis AT
Polypogon fugax HEY
Cyperaceae A}x3% Carex scabrifolia ALz o
Polygonaceae o] E 3} Rynex cripus . Ag] A o]
Polygonum aviculare A=k O
Suaeda asparagoides LHE- ) O
Atriplex gmelini V=05 Aol 0
Chennopodiaceae W o}3} |Chenopodium glaucum F o}z o}
Suaeda maritima HEUYE O
Suaeda australis WX UE 0
Plumbaginaceae 7} A7 0|3} |Limonium tetragonum AR A 0
Aster tripolium A9 FH 0
Compositae = 3}3} Artemisia fukudo )& o)
Artemisia scoparia v} & o}
3) AR (Zoysia sinica Community)
o] T TEEol 5~Uen, I E 60%olAUoH FAEHAFL 3F|AN, FHFL
ATE, 2uE, NHH, 7teRsAel, YEA, AZAE S22 UgERth EXAY
< A wMiFEAGY HAFoAN FEHE FFAYGS FHLE HHE AZ F AFPo
#g2 W48 Ak

4) T IEFZ(Suaeda maritima Community)

o] THL TEEol 6~12cm, AFE 40%0]ReT HFFEIFTL 2FoIUL, FUF
ZHE, B, 7teAsAel, ARA, HHUE o2 Ueuth BEXAHL gt
A7 A AZE AAs FHo2 F&E A4 Uk

N o

Table 17. Synthesis table of the halophyte communities of Banwol
1. AYA T F(Carex scabrifolia Community)
2. 2o F & (Phragmites communis Community)
3. AR Y F&(Zoysia sinica Community)
4. | F =7 H(Suaeda maritima Community)
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Table 18. List of halophytes of Sangha

Family name Scientific name Korean name | Halophyte

Elymus mollis A1 O
Gramineae B 7} Polypogon fugax 4] = 1)

Imperata cylindrica var. koenigii uj

- Carex pumila ZH AR O

Cyperaceae Abz:3} Care;zobomugi %Egkl}—}_ o]
Polygonaceae v}t]Z 3} Rynex cripus AR o]

Salsola collina £ 2] 0

Atriplex gmelini s Aol 0
Chennopodiaceae o}5=3}  |Salsola komarovii T UE 0

Chenopodium glaucum FH ol 0

Suaeda asparagoides 57 O

Lathyrus japonica AL 0

Robinia pseudo-acacia O} 7 A
Leguminosae &3} Pueraria thunbergiana 3

Aeschynomene indica AHE

Glycine soja =35
Asclepiadaceae¥} 7} 2] 7 Metaplexis japonica H2 71
Borraginaceae A} ] 3} Messerschmidia sibirica B A 0
Convolvulaceae w|%Z3} Calystegia soldanella 7R o] 2 0
Commelinaceae S A E3 |(Commelina communis go3E
Onagraceae HE5Z ¥ Oenothera odorata guto] &
Phytolaccaeae#} 2} -3 3} Phytolacca americana EIE>

Erigeron canadensis K

Artemisia capilolaris AHE % @)
Compositae =3} 3} Erigeron bonariensis Ak o}

Crepidiastrum lanceoides A E w7 0

Bidens bipinnata SR s
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Table 19. Synthesis table of the halophyte communities of Sangha
1. A= F(Elymus mollis Community)

Community type =& 1
No. of quadrat(m) g 77] 2.0
Average number of species HaEdF 3
Differential species of community TgTEF

Elymus mollis 1% 55
Companions Tk

Lathyrus japonica AT 11
Carex kobomugi ER AR +
Messerschmidia sibirica 2P A F +
Calystegia soldanella S +
Carex pumila ZH AR +

th Y dol, AE W g4t
g

g

oxt
o
oxt
o
o0
oxt
fnsy

Heightimm)
8 8

&8

8

<
o
3

Species Species Species
Fig. 18. Height , Density and Biomass of halophytes of jangho-ri.

AaBFgo] &3 Je A3 Age Aad ZolHTFL 1272mm, D& 2247/
mZ Yegton AEF2 708.48g/ mo|t}.

P
10. &4
7t A&

M

ZAA NN ZAHE BEAES 4% 47503 ehdon|(Table 20), o] F F44
119} 28502 B3}, Alzz), Polrs GY28o] 22 8, 3, 650 B
Fol 247k 29%, 11%, 21% o2 G4AZo] REHAG. ARG L w2 o]
A e FA02 FReAE, FRIANE, AE, LA, AR, 408
dea e AgAelde A, AdZ, Agd, SusGE So| 2ram A

off & mN Mt ric
e o
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Table 20. List of halophytes

of Songseog

Family name Scientific name Korean name | Halophyte
Zoysia macrostachya <242 )
Zoysia_sinica Az @)
Ischaemum anthephorioides A48 2] O
. Bromus unioloides AR O
I’
Gramineae 3} Phragmites communis Zd ©)
Elymus mollis D19 @)
Phacelurus _latifolius A O
Setaria viridis var. pachystachys |77 o} A& O
Carex pumila FH AR O
- Carex kobomugi E13 Az O
Abx —C = -
Cyperaceae Apz} Carex scabrifolia LAz ®)
Avena fatua o] A ]
Commelinaceae 5 2] &A= 3} |Commelina communis ol A=
Ulmaceae =&} 5 3} Certis sinensis for. magnifica A L)
Moraceae Z 73} Ficus erecta A5
Cannabinaceae 4}3} Cannabis sativa 214G =
Polygonum bellardi Sl EE @)
P z3
olygonaceae vt} 7} Rynex cripus 22 A 9]
Amaranthaceae H] &3} Achyranthes japonica A5FE
Caryophyllaceae 253} Dianthus sinensis ) 2 o) &2
Menispermaceae % 7]3} Cocculus trilobus gjo|ldF
. Glycine soja =%
L. =
eguminosae F 3} Aeschynomene indica A=
Euphorbiaceae tf =3} Euphorbia humifusa vl oj
Salsola collina =i gw Bl )
Atriplex gmelini 7HF=As Al ®)
i Suaeda asparagoides v}E A ®)
Chennopochaceae o=y
dobEt Suaeda japonica AHE o
Suaeda maritima AMEUE O
Chenopodium glaucum F ol O
Vitaceae X =3} Vitis flexuosa AR S
Eoilobium pyrricholophum uEE
=237
Onagraceae nh& 3+ Oenothera odorata g gto] 2
Umbelliferae 2}3 3%} Glehnia littoralis ZAurx O
Primulaceae ©j =3} Lysimachia mauritiana A4 O
Plumbaginaceae 772 71 o] 3} Limonium tetragonum AA7 @)
Convolvulaceae v £ 3} Calystegia soldanella 7R v 22 O
Borraginaceae A x|} Messerschmidia sibirica 2 x| ] O
Verbenaceae vl 2% 3} Vitex rotundifolia o) 7|5 o)
Solanaceae 7} x| 3%} Solanum nigrum Zhel=
Plantaginaceae 543} Diodia teres wiel =
Artemisia scoparia H] &= @)
Artemisia fukudo =21 s O
Sonchus oleraceus "} 7} A
Compositae =-3}37} — B7HAE
Aster ciliosus 7R Z=1. 2] o] e
Ixeris repens b = s 1o O
Bidens bipinnata =7 8lnlE
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Table 22. List of halophytes of Jangpo

Family name Scientific name Korean name | ‘Halophyte
Zoysia sinica Az Y] 0
Phragmites communis Z O
Gramineae B3} Setaria viridis Zrol A =
Polypogon fugax =
Digitaria sanguinalis H}24 o]
Cyperaceae A}z Carex scabrifolia LA o}
Rynex cripus Al Aol
Polygonaceae v}t]E3} Persicaria_hydropipter oqH
Polygonum aviculare o & o)
Atriplex gmelini 7t=A5 A o) 0
Chennopodiaceae Ho}53} |Suaeda asparagoides | BR=S) 0
Suaeda malacosperma 71FE O
Commelinaceae S AEZ3} |Commelina communis go)AE
Caprifoliaceae 913} Lonicera japonica x
. N Rorippa indica 7] 7 g o]
Cruciferae 4 %}3}} Lepidium apetalum T}y o)
Onagraceae H}S £ Oenothera odorata gulo] 2
Bidens frondosa u) = 7HekALE)
Erigeron canadensis gz
Compositae =3}3 Erigeron annuus Mgz
Aster ciliosus Q& 52 o] O
Artemisia capilolaris ApA 2 0
Table 23. Synthesis table of the halophyte communities of Jangpo
1. Z) 7= (Phragmites communis Community)
2. A Y+ (Zoysia sinica community)
Community type et 1 2
No. of quadrat(m’) 71 3 e | 1.0 0.5
Average number of species HAEdFE 25 1
Differential species of community 7 EF
Phragmites communis pdgsl 55 .
Zoysia sinica A7 11 55
Companions FukE
Atriplex gmelini 7= 5A o) + .
Suaeda malacosperma 71z . +
Aster tripolium A7) v 3 +
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Cruciferae 4] 2}3}3} Lepidium apetalum tjehy o]
Phytolaccaeae A}2] 334 Phytolacca americana u) =22} 3
. . Aeschynomene indica AHE
Leguminosae -7} Albizzyia coreana A2 AGT
Onagraceae vl&E 3 Oenothera odorata gulo] &
Convolvulaceae | ZE3} Calystegia soldanella Al E o)
Borraginaceae A X%} Messerschmidia sibirica 2P A A o)
Plantaginaceae #7443} Paederia scandens As%
Rosaceae 7%v]3} Rosa wichuraiana =7
Rubiaceae & 73 0|3} Plantago lanceolata A7 o)
Plumbaginaceae A A7 o]} |Limonium _tetragonum AAA 0
Artemisia fukudo fau)& o)
Aster tripolium A0 FH o}
Artemisia_capilolaris AHE & 0
. i, Artemisia rubripes gE8x
Compositae =3} Erigeron bonuri};nsis Arkz 0
Xanthium strumarium Ex1ulg
Bidens bipinnata =7 vt =
Bidens frondosa u) 2 7}kAL

2) AZY T (Zoysia sinica Community)
o] Z&& FFEo| 9~18cm, A& 100%0]o, HFFIFTL 2Fo|Ax ¢t
AEUE, E8l% S22 Yewa, EXAYGL ot Add HAd medo] §
A4S THeE FAH Ao

Table 25. Synthesis table of the halophyte communities of Soomun
1. 3| T YEFH(Suaeda maritima Community)
2. A FZH(Zoysia sinica Community)

Community type = 1 4
No. of quadrat(m’) vt 7] 05 05
Average number of species HaEdAE 25 2
Differential species of community RS

Suaeda maritima U= 55 11
Zoysia sinica AR - 2.2 55
Companions FukE

Atriplex gmelini 7V =7s30) +

Limonium tetragonum AAA 1.1 .
Artemisia fukudo & . 22
Suaeda australis HEALE +

o A4 o), WE B AN
AFY 2 AFUHE Po) BRI Y& £Fe) Ae) AT LolWFE 2768mm,
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o] Z&& TF¥Eo] 68~203cn, AF-E 100%0]Y o HFFZHAEL 2Fo|Q1, FHIE
< AZY, 7teAT Ao, E8l% S22 YEyd. EXAgLe 3
F7F FEHe A PRl 23S dAsta A

2) 3= (Suaeda maritima Community)

o] Foe ol 14~2am, AHE %I oH BFEFAFL 130|907, REAY
e mYst A8 e FHow FHde 7%e Y4 Ytk

3) AR L (Zoysia sinica Community)
o] T TEo] 16~2cm, 43 & 100%°]A0 21 HAEHFTL 250U, —’}‘— )e=s
ZUE, Eu%, 447 Fo2 et EXAYL #erbgAae] 7596 g
g AZd A9E FALE e s #gE 45 Yo

2 rle

4) YA Z= = (Carex scabrifolia: Community)
o L TFEo] 20~26cm, A& 70%0lUoH FAEEFT LS
A9 Addo] HAdE AYS FAHLE ¢ sPgAEel Zes YAk o

Table 27. Synthesis table of the halophyte communities of Cheonil
1. 2o & (Phragmites communis Community)
2. )T UEFZ(Suaeda maritima Community)
3. At F & (Zoysia sinica Community)
4. AGALZ P (Carex scabrifolis Community)

Community type = 1 2 3 4
No. of quadrat(m’) 1 B | 10 05 0.5 0.5
Average number of species e 2 15 2 1.0
Differential species of commumity ' 88F

Phragmites communis zg 5.5 .

Suaeda maritima AT UE . 55 1.1

Zoysia sinica Az 11 . 55 .
Carex scabrifolia HAAL= . 44
Companions FukE

Atriplex gmelini 7V=RA A ol +

Artemisia fukudo ZH% . . +

Aster tripolium AR FH

Suaeda australis HrALLE . +

Limonium tetragonum RZA 7 . . +
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Table 30. List of halophytes of Changsun

Family name Scientific name Korean name | Halophyte
Phragmites communis ) @)
Zoysia sinica Az O
Setaria viridis AL AR
Gramineae 3} . L. o
Calamagrostis epigeios AZE
Phacelurus latifolius e o)
Ischaemum anthephorioides A3 1.7 o)
N Carex scabrifolia AYALx ®)
NES. . e
Cyperaceae A%} Scirpus fluiatils ) 2}7]
o Rumex cripus AT Aol
5
Polygonaceae v}t] Z} Persicaria hydropipter o] 7
Chenopodium_glaucum FH o+ O
Atriplex subcordata A=A o] o)
. Atriplex gmelini 7= 5 A o) o)
HolE
Chennopodiaceae "3 of5-2 Suaeda japonica AWz 0
Suaeda asparagoides DR O
Suaeda maritima T UE o)
Caryophuliaceae 2}Z 3} Spergularia marina A7) v) 2] o)
Leguminosae F 3} Lathyrus japonica AYT O
Crudiferae 4 #}3}3} Lepidium apetalum =y o]
Onagraceae H}E23 Oenothera odorata gulo]
Plumbaginaceae 7A@ 73 |3} |Limonium tetragonum AAA @)
Convolvulaceae %3} Calystegia soldanella 7 ol 2= @)
Berbenaceae w}# %} Vitex rotundifolia 8] 7 o)
Aster tripolium VI E O
Artemisia capiloaris A% 0
Artemisia fukudo el oy O
Compositae =3}3} Erigeron bonariensis Az o)
Atremisia scoparia GIES @)
Sonchus asper 2yl A=
Sonchus loeraceus "7} =) &
2) HYALx=F = (Carex scabrifolia. Community)
o] #&2 TEEo| 32~59cm, A& 70%°|Uo HAZHZT L 1F0|x, FukE
422 e BxAGe AU ALe FHoz dal f2RE AT gAY
o Fugeel e g4sn Aok
3) AZYFH(Zoysia sinica community)
o] & F&Eo] 25~30cm, AFH &L 80~95%°| e, HFEHEL 2Fo] Y F
458 AAS Aol A4%, S0l Uehith o THE Aol FAY FUALAA 2
grow pusm glow, Seue APt BN AT AR AL

et

%4 HEH A4 AgTo|
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o] #&& #&Eo] 15~28cm, 21H & 60% o|om, HF

& FHeAsAol, 2ul2 So| vehgd.

Table 32. List of halophytes of Whadong

Family name Scientific name Korean name | Halophyte
Zoysia sinica A7 0
Cynodon_dactylon 22z
Gramineae H 3} Phragmites communis o) 0
Imperata cylindrica var. koenigii  |®
Setaria iridis var, padugtadns Aot A& O
- Carex scabrifolia AAALZE O
Cyperaceae A} Carex punffila %i?}*}éﬁ 0
Polygonaceae v}t]E 3} Rynex cripus A=) A o)
. goe o) a =]
Leguminosae &3} i:z;th:}yru:s de;:;;;u f_%;i
Atriplex gmelini s e O
- =5
Chennopodiaceaeol 3} (¢ SEEHE N 5
Atriplex hastata FH ol 0
Amaranthaceae H]E 3} Amaranthus mangostanus =] R=3
Onagraceae BlEZ Oenothera odorata gulo] it
Rosaceae Av|3} Rosa wichuraiana E7HAE
Asclepiadaceae B}71e]3 (Metaplexis japonica 714
Convolvulaceae o] ¥} Calystegia soldanella A ES 0
Plumbaginaceae ZA270]3} Limonium tetragonum A7 O
Ambrosia artensiifolia var. elatior H 2=
Sonchus asper SPRE
Aster ciliosus Q&R 7Y o] o)
. . Artemisia capilolaris ALA 0
Compositae=; 3} Erigeron a;)plonaﬁensis Az 0
Bidens bipinnata T78)uts
Artemisia fukudo x| o)
Xanthium strumarium Euolg
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73 19502 w3, Polish, Taw AR A7 5%, 4%, 5F0] Exaja F4
4% A 2UFY 26%, 2% 26% 502 4T RLAATG. 53 dtde gt
JHE AAGEANE FRzI PRAA eFGoz REan AP gAY
A49e FH0E Zut HERL Yehin gov Az, AN S0 3z
Tah 442 e

Table 34. List of halophytes of Nongjoo

Family name Scientific name Korean name | Halophyte
Phragmites communis Zd) @)
Polypogon monspeliensis A =5 O
. Polypogon fugax A& 3
Gramineae ]2} Phachlfrusflu;z%folius 2Ag O
Ischaemum_anthephorioides A4 5.2 0
Calamagrostis_epigeios DEE O
Cyperaceae A}%3} Carex_scabrifolia AYALZx 0
Scripus planiculmis A 2d ul) 2} 7] o}
Polygonaceae v}t]-& 3} Rynex cripus A Aol
Polyorum bellardi var. effusum | 2-2-v] 5 & o
Suaeda japonica AW Ex 0
. = Suaeda asparagoides UEA) 0
Chennopodiaceae ot [ brip] er(qpmggzi A=A o] o
Chenopodium_glaucum Yol @)
. N Lepidium apetalum g o]
Cruciferae 4] #}3}3%} R%ppa ™ cfica Aol
Caryophyllaceae 2]} Spergularia marina A7) v] =}2) 0
Onagraceae HIE£3 Oenothera odorata gulo] &
Plumbaginaceae A&7 ©|3} |Limonium tetragonum AA73 o}
Aster tripolium AN 0
Erigeron bonariensis Az e
Artemisia scoparia H| & 0
Sonchus asper A E
Compositae =3}3} Sonchus oleraceus H} 7} A %=
Sonchus brachyotus A E 0
Artemisia_capilolaris AHE S 0
Xanthium_ strumarium =g
Gnaphalium affine &

U a4 R 9T

(Table 35).

cRFge E 24U W FTTIA=ES A5

B 2499 9448 §

F8& ALY AAHZTFH(Suaeda japonica Community),

xdgs Fis s

(Phragmites communis Community), YA (Carex scabrifolia Community) $22

TEH AT
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H 2 2 (Suaeda japonica Community)

o Zae FeEol 9~43n, A¥E WhOIYeH HEEAFL 2T, FUAF
EA, 2734, AAnH 5o vehgt 2xA9L ¢ A

A dEee Bsn Ao o THE AL A} 1565 Y1980
57 SFTEEA(R 51981 dg B3 o] F FFAY |
13 8} ATH(F,1965;Walter,1968,Reimold and Queen,1974).

2) Zo)eH(Phragmites communis Community)

o] Zee FeEol 150~278cm, 4 7& 100%°] o™ BAEAFL 2T 1AL, FIF
o EA, ANEY, AATH Fo2 Ushieh REAGe ALY PANE 3

2 W4t #29E Jl5dd dzee 34dn god o zHe 933 5
1981), AAZH(L9 ¢4, 1983), A2 (H, 1975)8tF AFS FAHez /M WA X3}
31 glon, daEA e fEHA AN ETLHo|th

3) MYz &(Carex scabrifolin Community)
o] #&e FeEo] 23~35em, A3 W%olRen HFESHFL 150U, EEAY
2 &gt A Bxde 2ddge AR 23S ¥As

Table 35. Synthesis table of the halophyte communities of Nongjoo
1. A X2 (Suaeda japonica Community),

2. Zul T &(Phragmites communis Community),

3. A YAz T &(Carex scabrifolin Community)

4. Y7 A= (Suaeda asparagoides Community)

Community type S o 1 2 3 4
No. of quadrat(m’) wg - 7] 0.5 1.0 0.5 0.5
Average number of species HAEd T 2 2 1 2
Differential species of community &

Suaeda japonica HAHZE 5.5 .

Phragmites communis Z . 5.5 .

Carex scabrifolia HYAL= . 55

Suaeda asparagoides U7 + + . 55
Companions ZukE

Zoysia sinica A7 +

Polypogon monspeliensis A= 1) . +

Atriplex gmelini da=y/ S Bl .

Aster tripolium ARe FH + + . +
Rynex cripus A A o] . + . .

4) YA F = (Suaeda asparagoides Community)
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Table 37. Synthesis table of the halophyte communities of Sangnae

1. Zro T & (Phragmites communis community)

Community type g 1
No. of quadrat(m’) gt 77) 20
Average number of species HAZ=3AF 15
Differential species of commumity L
Phragmites commmnis P gl 5.5
Companions FHkE
Carex scabrifolia, HAYAL= 1.1
Suaeda asparagoides LAY +

ok AR o], Bk R AL

o 20 0
« 180
h!
160 1
1200
"
! L
10 i 120 E
€ [ =
S [ em o 0
s | o £
= | ® =
80 | 0 “ 40
a0
I
m
m I »
D - :
Pe P Pe
Species Species Species

Fig. 35. Height , Density and Biomass of halophytes of sangnea-ri.

Zd) o] dFsln Je g A9 Zul ZojHFL 14088mm, D= 1767]/ m'
2 Jehgton YEFS 961.28g/ w2 e

rlo
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A 4 A A A GANEFZ3 37 29 Database 75
1 AehgEA BREHEA
A - Bx g dF5A F AdAo] 58t AEFEgEgo] ¢ 187) A9
o AAst BXAG AEES ARSI B AT 187] AL A FolA L
AL UEE 117 GAYE TFE A siden, o5 AE &4 AL of
g ¢] Table 38¢] A<}s}Hr}.
Table 38. Soil properties for coastal plant communities on the 18 salt marsh in the
Western and Southern coast in Korea
f]g Community | pH | M.C() | Sal(ppt) | E.Cus) T'I\;()mg/ A'Pg“g/g Hardness daySOil ;;mw:and
auch) | 6.81| 4641 070| 1345 1.75}230.10| 0.00| 0.6|30.4 | 69.0
Zoi(a) | 6.78 | 29.69 | 0.60 989 | 1.50(23050| 3.39| 01251 74.8
ADA x| 722 18.11| 1.40| 2544 | 0.25| 43.00| 12.04 | 0.7 |41.3| 58.0
zx | AWx=1 | 685| 2068 090| 1704 | 0.45]10370| 535| 4.756.3| 39.0
Adxz 2 | 662| 3042 | 200| 3501| 04813770 | 588 | 1.8[43.7| 54.5
AWz 3 | 681| 39.05| 200| 3209{ 0.36| 97.00| 942 18364 | 61.8
Adx 4 | 6.75| 24.78| 220| 3917| 025[101.20| 879 3.2|357| 623
z 1 6.55 | 18.64| 0.70 988 | 0.55[16390| 211 57364 | 57.9
Zd 2 | 670 1966 | 080| 1001| 0.80|231.60 2.8 | 33456 521
¥e | #Zu 3 6.30| 25.76 | 1.00| 1807 | 0.45 | 301.10 08| 26317 657
AYA = 1| 7.12| 2245| 1.10| 2001 | 0.32| 48.00| 256 01| 74| 925
AYA bz 2| 7.30| 19.87| 1.04| 1887 | 042 2400]| 3.14| 03] 7.6]| 92.1
GES Z) 663| 1855| 220| 3716 235}(197.60| 941 0.1]| 24| 975
Zo) 6.38 | 28.49| =210| 3514| 270|206.60| 12.46 | 1.6|44.3| 54.1
A% | AR 7241 1291 220| 3641| 115 3670 1252 | 1.1{11.3| 87.6
Az | 720 21.42| 1.10| 1974 07531010 000 08| 63| 929
Zo) 6.36 | 31.52| =240| 4337| 042]12664| 051 3.820.7| 785
s sxvd | 670 19.39| 1.23]22406| 034| 5878 | 243| 02327 69.1
723 6.67| 16.69| 1.95|32168| 056| 57.85| 7.88| 0.0]| 9.8| 90.2
=3k 7.08| 18.83| 1.16| 2138| 042 4479 7.23| 11| 4.1| 94.8
24 1 660| 215| o010| 1146] 020|15719| 0.00| 00]109| 89.1
7141 Z2d 2 690| 3.75| 008 778 0.25| 8360| 0.00| 0.1([14.4 | 855
293 | 706 298| 0.08 765| 0.15]106.80| 0.00| 00| 98| 90.2
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fﬁ; Community | pH | M.C%) | Saltppt) | E.Clus) T"I\gl()mg/ A‘P()“g/g Hardness claySOil ;rﬂixm;nd
2o | 640| 4078| o060 884 09| 2056| 112 47563] 390
2oix) | 654| 1600| o040| 687| o035| 87.7| 678 3.9[a92] 469
24 | 220 | 674 2144 180 3166 16| 1404 1224 o 31| 9620
aad@ | 722] 2331 160| 2739 15| 1449 64| 01| 36| 963
Atz | 680 | 2349| 10| 1892 06| 1838] 03| 03154 843
pzd | 708| 1654| 1.10] 2001 07| 1346 1066] 02]101] 89.7
g | VEYE | 687] 1699 050 7s| 06| 1648| 825] 06 39| 85
Az | 7.00| 1808| o080| 1431 o055| 2461 | 7.21| 1.9|425] 556
ZH) 6.46| 27.80| 1.20] 2099 | o045| 3107| 5.14| 55]628] 317
g | 2781 | 780] 540] o0a0] 1091] 04| sss| 121 of of 10
2z 2 | 770| s585| o008| 885| o25| 72| o8| of of 100
snepmbz 1| 774 | 492 o002| 7158 02 6534 ol of 01| 999
Euepkz 1| 7.65| 496] 003| 7757 o0.25| 7208 ol o ol 100
ol mam [ 7es| sa2] o006|12042] o024] 7201 o| o o4l 996
34
Aae 2 | 798| 685| 003] 7539| o027 7473 ol of o2 998
eulip 1| 751 473 01025644 | o024 | 5655 ol ol os] 995
o 2| 734 404| o006| 9945| o041| 805 ol o| o 100
g | ®9 | 722] 1072] 20| 2105] o6 184] 79| 12]185] 853
A2t | 659 | 1547| 140| 2742| 12| s596| s544| 08] 51 941
Asuzl | 7.92| 1274] o090 1189 212 6841| 01] 52]101] 847
[ a@svee| na2| eeo| 100| 1887| oss| cos| 183] 59| 78] 863
1 amon | 699 1080 100| 1926] 205 15| 536 25| 75| 90
Azg2 | 701| 881| 130| 2787| 013] 4381 931] 0.8[334] 658
o) | 675| 6.14| 24| 4114 085| 1201| 294| 1.7|524 ]| 432
2uE) | 638| 1449| 21| 3514 o065| 96| 164| 14(376| 61
2o | 702] 1802] 07| 1301 o025 1596 0| 15432 447
Adaz1 | 7.02| 2253 o8| 1438 04| 1358| 325] 26[105] 869
Aaaz2 | 652 | 1790| 12| 2137 o04s5| 1049| 135] 08] 62] 936
A I aanzs | 675 2146 14| 3237| oan| 1004| 225| 12| 85| 903
Az | 688 | 1492] 00| 1888] 03| 1346 43| of 01| 999
asue@| 73| 1497 os5| 789| os5] 1002] 756] of 03] 997
SEUe@ | 721| 756] 08| 1569| 02| o9r1| 675] 01| 15| 984
SEE(2) | 691 2021] o04| 584] 015] 2003| 102] of 23] 977
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= _ Soil Text
T-N(mg/ |A-Pug/g Hardness i _e ure
g) ) clay | silt | sand

2 Community | pH | M.C(%) | Sal(ppt) | E.C(us)

2 () 6.56 | 12.35 0.5 661 |  0.65| 103.8 6.46 ol 05| 995
Z(F) 7.1 33.43 0.8 1219 071 111.6 01 091} 15| 976

e Z2i(4) 6.89 | 19.84 0.6 912 0.35| 1319 4.14 0] 1.4 99.6
=S 7.09 | 14.88 1.8 3264 0.35 48 0| 121105 883

oy 6.8 15.87 2.3 4147 1.35 | 133.8 8.66 | 2.5]19.3| 78.2

42 YAz 7.2 2277 1.2 2156 0.8 89.4 288 15| 9.6 | 8389

AZT(H) | 7.54 | 23.56 1.8 3342 | 095| 34.7 77| 24136 84
AR (&) | 7.05| 20.19 1.9| 3561 1| 336| 6.03| 29182 789

Zv) 6.67 | 16.41 0.3 456 ) 1.85| 484 9.82]| 2.7]36.4 | 60.9
3% | Az | 7.21| 1458 11| 1863| 095| ©581| 5.89| 06(304] 69
Az 7.45 | 1247 0.8] 1246 1.1 395| 649| 1.8| 88| 894
Az 1 6.7 37.11 1.1| 2008| 0.65| 384.6| 221 1.4 (552 434
A x 6.98 | 23.34 1.2 2187 | 078 | 4124 1.5| 3.6 |43.7| 52.7
A 6.87 | 20.08 15| 2749 | 0.53| 337.8 34| 32516 45.2
Zd 1 6.94 | 41.87 1.6 | 2992 05| 3579 121 4.8]|41.6| 53.6

2
3

I-N'

T Zo 2 7.12 ] 36.48 1.1 2108 0.6 | 387.3 0.5] 5.2|38.1] 56.7
AYA= 1| 6.98 | 38.42 1.1 2141 0.45 | 3154 2241 141106 88
Adatx 2| 7.03 | 30.36 1.3 2437 0.43 | 204.5 155 3.1 89 88
A 1 7.54 | 28.57 0.5 971 0.9] 3824 2.45 0] 33| 96.7
HEA 2 7.36 | 19.54 0.6 1074 0.55 | 304.5 3.32 1| 3.7] 95.3

2 Zy 6.84 | 38.87 1.9 3435 0.6 | 346.3 0 4.81}39.7| 55.5

2. A BAEAY} FEHEAY A 7
7t AESF Q1o i A E #9 ordination
187] ZAIA oA Exsts FANETH EYTHHERAL ASA EAd @& AEF
o] e Lol r] 93l Canonical Correspondence Analysis(CCA)2 2243} Fig.
363 Zo] wigH Ut CCA ordinationd] A A, Zdl, HEUE 2L YEA Fg
Salt marsh2 FE5H3 A%, FHIAAR L oF8S Sand marsho] 350 A
Z, AZY 2 ZdFgo| Clay marshel] XAt A, Z2d), AWz @ ALAx
22 Estuary marshol] £35 31 JUYALZ, A2 £ 2] Salt swampo & F&
H A
AE T gL 53] 2uigtEo] 093602 A#RAo] /MR 9w 1 Loz 1
7} 071302 Axis 1o tha] froldh 3o 489S Yehdozn 87 £¥4)
EAG 357 FFEXY F23F 9

°1N
rf
it
o



Axg2

Estuary sarsh.

Wesw aaia’ 258

Caie. Esis :‘1
Hroterm 13
Ilhﬁ
A\
) Salt sarsh
K]
o e e
s wer ‘-t
"t .
| 1 i i )
r T 4 1 T
et
s nx:-
E 23 3
-8 40— 4
. od '
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aist Saad marsh

Fig. 36. CCA(canonical correspondence analysis) ordination diagram

showing the

correlation between plots(46 major communities) and major environmental

variables against the axisl and axis2(Vector scaling:250%).

Table 39. Canonical coefficient and inter-set correlation for 11 environment factors.

. Canonical Coefficients Correlations Coefficients
Variable - - - -
Axis 1 Axis 2 Axis 1 Axis 2

Moisture content -0.009 -0.015 -0.657 0.489
Organic matter 0.039 0.028 ~-0.481 0.545
Salinity -0.017 -0.036 -0.647 0.239
Electric conductivity ~-0.014 0.061 -0.658 0.277
pH 0.012 0.011 0.046 0.090
Available phosphorus -0.019 0.024 -0.384 0512
Total nitrogen -0.013 0.011 -0.473 0.421
Clay -0.148 -0.127 -0.691 -0.559
Silt -0.826 -0314 -0931 -0.127
Sand -0.74 -0.322 0.936 0.200
Altitude 0.070 -0.062 0.713 -049%
Eigenvalues 0.065 0.013
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3. A5 A GANE £ AESFAQ

7}. &t A5 A (Coastal marsh)

1) AEA 9% A(Clay marsh)
AEA A&Ad sFete Fd ¥, FUF 2L, FHTE 4% AQdA +Hs=
Zd), AYAx, AWRFY] ELFS AYSY AEZALRNS FTHF A EFY
pHE AYAZ 722, WX 685 ZUTT 662 2 Jetgon, TEIH
28.73%, Zth 26.45%, AYALE 20.14% 2 YElYE 5AAE RAgFATh

Broo A7AEsE AAx Fo] zhz 1.72ppt, 3082uSe. & 7 EA UEL

ft] Zo)Feto] 1.0ppt, 1641uS 0.2 71F 2 AP S Ho FAMh

8 50
&0 -
5 - &
0
€
30
c
% 8
@ 20 4
>
R
2 [=]
= 10
0 o o
PC CS pPC CS SJ
Communities Commutinies
25 i)
20 - 1000 -
2154 {yXono
= 2
= O
1.0 1) 2000
7]
9.5 4 1000
09 1]
pC Cs PC csS
Communities Communties
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Fig. 37. Soil properties for 3 coastal plant community on the clay marsh in the

Western and Southern coast in Korea

2A29 NAFANY FFe QAANE 2T T ANFH AFEC] Mg 2 BT H
ztz} 1.23mg/g, 225ug/go. 2 FA YEextern, A xTHol 0.33mg/g 4Sug/ge =
744 A YElst

212 9] dlo}, A W AR FFL ujXEe EY AT
Atz Feto] 5.90kg/m, 2Tl 3.08% Uiehyet.

W geo] 736kg/m, ALY

112

2) AR B4 A (Sand gravel marsh)
E49 3&F clay, silt, sand9] §H#Fo] TFaA X o] e AHEA EFAY
2ARAF 9B A%, AT 48, FIF MY LF 3, AF 995 5
o 224 &EAC AZIHY RS dehlie 2o, AR, JLAE, SR,
w2, AFUHETS 5 % el BF 2A} ol%o] FT.
Eoke] pHE ZHHE 658~7.082 Zzh FAIRE EX S R FRow,
e 9A] 1699~2099% 2 2 =olS JeEA gxch
ARFEs A7IAEEY A FEvuddsE 1.23ppt, 224060uSe 2 7HE ¥4 UERS

\J
N
My 18 o

h

%Fe} 5

M
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o], s|&EUZo] 05ppt, 754.00uSe.2 7H4 YA Uehgth dvtdoez FEuirle A
A& Go] @AY A Agse Aoz Yeigon, ¥ A AR 2L FEA
< 2o FAG

»
4

5 o s

Moisture Contents(%)
@

Cs Sh Af 8m Pc Zs Cs Sh Af OSm

Pc
Communities Communities
30 000
259 w0
=20
g o 2w
> =
E 15 O
= W 2000
W ip 4
95 4 100
[171] L o
Pc Zs Cs Sh A Sm Pe Zs Cs Sh Af &Sm
Communities Communities
38 350
25 X0
250 A
2D 1
= —
= geﬁn
Es 2
= L ysp -
= 18 1 <L
160 4
:H I 504
DD l l a l l
Pc Zs Cs ©Sh Af Sm Pc Zs Cs ©Sh Af Sm

Communities Communities
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Fig. 38. Soil properties for 6 coastal plant community on the sand gravel marsh in the

Western and Southern coast in Korea

Ao 7hEA4QY FFe dAAE 7F T AZY LHAA 1.10mg/g 102.8ug/g
oz 71% EA Jegen, ZuFFo] 0.67mg/g 161.22ug/g, HIALZRTEo|
0.63mg/g, 246.6ug/g, HFUHE THo] 060mg/g 164.80ug/g, SHIET ol
042mg/g, 44.79ug/gZ el on, F&vid F#8o| 034mg/g 58.78ug/glE 3T
g3 B2 AYFS B FAUTh HEC] wel, A g AP FFS v ELGA
T AZY o] 9.95kg/m’, s|FUYEFE o] 825kg/m, E8l& T+ 7.23kg/m’, &
)72 3.25kg/ i, BYALRZY 250 vpAeto g SEwnir] Feto] 243kg/ MO 7R
A vebstTh

3) A4 A< A](Sand marsh)
YiE Edo] megRoR P e ATY AEANAE F ATH, TR
%, #71Eg 5 FVITYel $H Fo2 uEgor], ATHET] dYHoz
Absl, BorE 418 ZA} AA] 9T

£ pHE 2A7%, BRAAE, SUAGETGe] B 7427782 ThE Fe] s
e EA UEhle A4S ek
E4el gl BAZ olFold Y A4 AL 947 3% Aoz qEy

o] FRAEH 2 3t FHLFHo] =A Yehie=d, ol#3 ¥ % Ngetx EYY
B3lako] A1E 588%, TRIALZR 4.94%, &ul7URE 4.38%; 02 3% A5Add
vls] AASHA @A YErd T
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Fig. 39. Soil properties for 3 coastal plant community on the sand marsh in the
Western and Southern coast in Korea

EYgo di¥re) AVAEEY ALE A1y Olppt 109.1uS, ER.2ALZ 0.02ppt,
71.58uS, &HIZIVE 0.1ppt, 256.44uSe. 2 ThE H3E ASAd vlg A Jehdes
AL Bola e, oje AT EH5A A /‘g—q-o]—“ YA B0 AL sotaL
Ao A A& E GAAENA RAHE GE 2EH2: e FF 2EH2E H B
o] w31 glomn, old I H-Zo| £ AL E Alsdr

AL 71FA0 3w JAAE FIFY 4R Lol T2 A dd vl 2A e
e A% 04mg/g, 55.5ug/ge g 1% 7}% =4 Jeha, SRAE 02mgg,
65.34ug/g, <=Hl7|UF7} 242t 0.24mg/g, 56.44ug/gl 2 JENTE

HEA EGoA dutdoz EFAE/ A Yehved A dEA9 3¢ 2
stekol A JEhY EY A9 A4 0~121kg/ w2 2A YERT

. 374 g5 A (Estuary marsh)
1) g4 X|(Salt swamp)

w47 ymn o] g T3 e d4EA Y Ae 2o, AZY, AFUE
HAAAl2 5 ) o] $HT e A2 A HIYeH, A ALhE2e AT
¥, 35T BAF AY, BAFZ XF, 137 B, 454 35 T F 6/ A

357 FE,
e ABs 24 AN
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Fig. 40. Soil properties for 4 coastal plant community on the salt swamp in the

Western and Southern coast in Korea

pHE ViTgolA tAlHes 682~7152 Uelgon], E%do FE3Fe thazoz
13.03~19.03% 2 vehve 53E o, Tl Xole A &A JeEstth

E¢Y dEsEs AVAERY s ARY FEol 47 1.3ppt, 2784.57uS2. 2 I+
=4 Jelton, Zdiier 1.21ppt, 2247.66uS, HYALZ e o] 1.25ppt, 2349.16uS0. 2
vElgton, sjEuE o] 0.72ppt, 1203.60uS 02 7} @e ATRAS BYTh
HEFFTHELE o8He FEA HEAAY B vl SATFAA 7
0.56~0.96mg/g, 51.54~122.62ug/g 2.2 eyt ELFAEE ARY T 641kg/
m o2 7 i, FEIFO £ ALAET AN 260kg/ mE RA JEFST

8} A 3 ¢F 4 &5 A (Estuary marsh)
A%s A5t mARE H7IEAY S WPE BULGR AWz Fo| S
54& vellied, £ ZAAE 94 Adx, 2d), ddAE, YEA £F°] ¢

= =
Yohe B4L noj FoH, TA Fa2E wAA FF% AUALL Y] 24}

pHE WA oA 7452 7} =4 dehda, A9z, 2d, A8z FHAA
685-7002. 2 vehgth $EFFES GE £33 Adng dAYez A dee
o, Z2oiEete] 39.07%2 7bg ¥i, WAAET o] 3439%, AAZ Fo] 2684, U
2A o] 24.05% 2 744 @A JEelgd.
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Fig. 41. Soil properties for 4 coastal plant community on the estuary marsh in the

Western and Southern coast in Korea

EYY 9EFEY AVAxE] A ZAdTgo| Z42} 1.53ppt, 2845.00uSZ 74 =
Z F27 AYrArzTgo] & 12pptAEE YT, YEA FZe 055ppt,
1022.50us2.2 A et A A dFA9 el A5t o g o

(] =4
W, V49 RS 259.95-37826ug/gow TE F8 AN B/ dEhbs
2X¢ uel ok ok Ao zRE 48t % AFddd ta w4 e
A
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4.
7}

O

AGAMEl A GAAAEF 37H Q219 Database 15
AQAMEN A FFol E A EY EXFEAL

AgAEAE SR dHEAC w2} JELFFA(Clay marsh), A2/ G5 2](Sand
gravel marsh), AFPAGEA(Sand marsh), G4 A (Salt swamp), 7IFHLEEFA
(Estuary marsh)s 2.2 ——;L,_ $to}(Black 5 1965).

E%9 pHE AHFAEH A (Sand marsh)7} 7HF 3 Wste] o] F4 Uehger, 3
EA 9+5A(Clay marsh)7}- 7 A dehvde 3PS R Iy BEEXRde
AT GEAZ 73~792 vHiaEd AFHQ] J9S vEEow, F4€Ar pH
63~75% 7b4 W& REJL Bl FArHTable 20).

PuTe 549 Ao e Wl Ve 44 FeAVL A we BEy
‘4’5}‘5‘10“1 SAAEA S 7PRA A AT AEAEEATE 446%] THE B
FE B FAT 53] EY AR 277 gFsHA BRoFe AHRAYdEA
2~40%% WL EXYAY FRIFE HAFUY. GAHE 2H T2
= @E-&E(Mendelsshon and Marcellus 1976, Zedler 1977, Hackney and De La
Cruz 1978, ®} 1970, 7 1971, 7% 1975, ¥l 1985)¢} A/A=x 9] ¢ 59 I
o] 71 ¥IWsHA TAEE HEAAEA A HF 1.26ppt, 2160uS/cmZ 717 &
BEE B FAoH, AFAHEEA7T 0.06ppt, 116uS/cm= 7} ‘%”711 e o]
© A8 gAY A 259 dFol A9 HHA 4 2358 Ko E2REH F9

T g5y, AR o EFY 2 @ide] Wive Hds g e B FEE Y
g ez Asad.

EGY FALFFE AFAEEA 03mg/ge 2 M degs UeRlen, o&
Ao hFE2 A HoA 0.76mg/geZ FAISHA Uelstth olF AHEA dFA% o
LA i Y BEXFHS RAFAY HE9] KB IFE vAE HE
AJAFILERD)Y BF 71548 d5A7} 3364ug/go 2 7MY w2 HIPE HAFAL
H, I 5oz JEAGEAS "]’7—;1’“ dEAA oF 148ug/go® E X3P 0T, A
'7"“ dE5ANA 68ug/go 2 M W #¢E RAFUG. HE9] o E Ao 4F
S Ul A5(FH1E3)Y B¢ SAESGIAE JET “"O] s A g
= 535 Fed €FAY Bee Edl g2 £E& A5t Jdd H‘?J’Ziq
Be BRAFY, diAFes HEY I FRFTFO] lx‘i‘-c-’— VEAGFAU, AH24
FAM 2 @S o FAoH, 2ydtEo]l & AT dEAANA 0.25kg/mE
A UEstth ol el @t st wAtste st A EEASY 249 ¥ FIF
Aoz We FEAD EFAY By €W £XE HAFE vl SN A 7k
ATAdEAY A AAFLRE FL& EX H9E BAFUC-

dedos ¥ o 9O $u4 2 o8y She GUATIL 47 @ L
JYL MAAoR AT, AR 4ETYe B4S A 4% EEEE
22 F3 o/F] Hou, 99 2AAAE 2 W B FHAARY wys A
ASH AT PPES olgstel ATE AT E o A% z}fm =% 9 Aoz

AEBY 53 489 A% 2 A4 WHP VAL RAFE EFRAe 42FY
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3% Y B} Pote] §9¢ debsted 28 AUl 2 ook
Table 40. Comparative analysis of coastal plant communities, soil properties for 17
survey area distributed on clay marsh, sand gravel marsh, sand marsh, Salt swamp

and estuary marsh in the Western and Southern coast in Korea

. . MC Sal EC TN AP Hard Soil Texture
Habitat t H
o commuly | P (%) (PPY | @S/am) | (mg/g) | (g8 | res [ oo | st | Sand
Clay Pc 6.65 2598 123 | 2049.44 153 | 22003 434 28.74 7117 0.09
marsh Sj 6.76 28.73 177 | 30828 039 109.9 736 51.15 48.85 0.00
Pc 6.50 23.83 1.26 | 225761 088 | 18162 441 20,67 77.09 225
Sand Zs 6.99 15.24 1.83 | 3071.93 082 69.11 1032 475 13.6 81.65
salt | gravel Cs 7.13 2031 1.00 | 1793.00 068 | 28877 2.40 17.14 7537 7.49
marsh | marsh Sm 6.87 16.99 050 | 754.00 060 | 164.80 8.25 173 80.01 2.69
Sh 6.70 19.39 1.23 | 2240.60 034 58.78 243 0 0 100
Em 6.87 19.15 120 | 219571 038 52.66 453 0 0 100
Sand
on Ck 7.69 494 | 0025 | 7457 02| €871 01 0 0 100
marsh
vr 7.43 439 008 | 177.95 033 6853 0.1 0 0 100
Pc 6.85 17.35 1.23 | 2123.00 099 | 12432 6.29 1935 7241 8.24
Salt Zs 7.04 14.91 1.22 | 2336.80 093 59.45 6.09 5.62 18.61 75.77
swamp Sm 7.16 12.73 076 | 125933 092 | 11257 3.04 2490 71.68 3.42
Estuary
marsh Cs 7.13 17.70 123 | 223417 067 | 8015 291 16.47 81.43 211
Estuary Cs 7.01 34.39 1.20 | 2289.00 044 | 25995 1.90 12.84 60.44 26.72
marsh Pc 6.94 39.02 1.63 | 299250 058 | 35945 043 2021 75.48 431
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Fig. 42. The different ranges of soil properties on Clay marsh, Sand gravel marsh,

Sand marsh, Salt swamp, Estuary marsh in the Western and Southern coast in Korea
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Fig. 43. Environmental factors and optimum level of Pharagmites communis

community
AEAYME Clay marshdle X, 52, A 25 E3H39 3, Sand gravel
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marsho] = 57) A9 BE Z@sYi, Salt swamps FEL AT AGdA,
Estuary marshe 3, A4 25 83895l sand marshe Z#3HA orarcth

pH - Habitat type & clay marsh <A< 6.52~6.8AFol2 Z ztolrt fider, Sand
gravel marsholX& &3} 636~ ¥HE 7.087A tarstAl BA5 %Y. sand marsh
(dsl, $A)dAE 2HsA geH, Salt swamp A E FES W EE ALA
28393, 3% 66794 FE 722 712 vebstth Estuary marsholl A& A 6.849)
A BF 70302 Jelydth Habitat 3% F9 pH AAHH < Clay marsh 6.65,
Sand gravel marsh 6.63, Sand marsh 0, Salt swamp 6.85, Estuary marsh 6.942 €}
1101 Sand marsh ©]9|o= HR#W 7} pH 0.02~031xpo] 2 2 o]zt AT
moisture contents - Clay marsh F3dlME 4% 1855%~FX 38.05% £oZ XAtY
93l Clay marsh f382) A XY HHFL 2598% =2 UEIsth Sand gravel marsh= H
A AL M7k 7FAEl(296%)E W YA A Fel A wHd16.54%~H5E31.52% £
2 ZAEAR 57 Y HEe 21.58%2 EAHAT Salt swampe FEAGS A9
g Yoz 57) A Qo)A AA1587%~27121.87% 2 vtEFEI 5AY B 17352 EAH
g5l

Estuary marsh §32 A38.87%~%539.18%2 Uelty T A9 Hd 39.02%2 ¥
ARt Ax3AH o Z  Habitat 33 2] Moisture contents ZHAHP = Salt
swamp 17.35% % 713 WA Yelgi 1 592 Sand gravel marsh 21.58%, Clay
marsh 25.98% 2 E}ytal Estuary marshi 39.02% 2 713 A A=A

Salinity - Clay marsh §-3d|X ZX0.65ppt~4]3220ppt2 Vel Al A9 FaF
2 1.23pptE EAHJtt Sand gravel marsh §8ojA= vlaF Sand marsh & o
A7He 7121009ppt 2 71 $A UEha 88 240pptE 7bg A UERtor Sand
gravel marsh 9] 57 AR 4 HHEL 1.24ppt & EXH AT} Salt swamp FH A=
3%503ppt2 74 WA JeElgn A 23pptE M =A JEwen FES AT
571 d3AA HE 1.23ppt2 EAHATE Estuary marsh 382 FF1.35ppt gl
19ppt £22 YERT F A9 HF 163ppt2 ZH5Ach. Habitat §32 Fgo
Salinity ¥ $]= Clay marsh, Salt swamp 123ppt 2 7}g¢ ¥3ten, Sand gravel
marsh 1.24ppt, Estuary marsh 713 & 1.63ppt2 A=A

T-N - Clay marsh §&8dAEe 221.6mg/g~43235mg/g2 el Al AY HF
1.53mg/gg2 BAHAc} Sand gravel marshe 719 02mg/gE 714 BA Yelgz
A3o] 27mg/ge A A Uehgon SAAY BF 0%Bmg/g 2 THHol
27mg/ge] AFo] T & 4 AYnct tih B AALFS B 294 A=r £ ¢
Aot Al Ho| T

Salt swamp fF3o|M= 47H0.57mg/gZE 71 A U3 3t50] 1.85mg/g= 713
A vdebger &8 W 5 d7AL Hd 0.9mg/gE A H AT Habitat 3
¥ 729] Total nitrogen®] AW Clay marsh, Salt swamp 1.23ppt 2 7} X3}t
21, Sand gravel marsh 1.24ppt, Estuary marshe 7} & 1.63ppt= EA =it}
A-P-Clay marsh F3dlAxe A3197.6pg/g= 71 B3 83223222 713 =4 Jeld

2 M
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on 3x9 FF 220.03ug/gE FAHATD Sand gravel marsh 7}117.53ug/g2 713
SA Etgta FF 206.6pe/gE FHA%T vFR7EAR Sand gravel marshi= A X0l
A4 33 fEAAY gol AF B Ust A2o] ode) AR Y BE Ao
AL EH N3 Sand gravel marshe] 57 A9 Hy 146.4ug/g2 25 A} Salt swamp
T8 3HEol 484ug/gR 718 VAl UEIRI FE7} 1984ug/g2 vimA 2 {39
Q7 A7 7 How FES W 5 g wFo] 124.32g/gE A= ch
Estuary marsh §-32 AAuWi346.3us/g, 5F372.6ps/g2 YEIWY 5 AY FBH 3593ug
/g2 Hud & AgrRd F=A YElsth Habitat 33 9 Available
phosphorus AW $= Salt swamp 124.4ug/gZ 7} w¢k3 Sand gravel marsh
146.4pg/g, Clay marsh220.03ug/g <22 et on, Estuary marsh 359.45ug/g2 7}
= EAEHAT :

Hardness - Clay marsh 8 £¥ 17 2 7bF @A Jehygs, 339412 7M4 =
A Jelgten 3x9 P 4342 YESY Sand gravel marshe Hla & AREAAQ 7}
el e 002 YT UelA 4 AdolA ds} 0510] 43 %u 212460
74 BA ZAEAR 5528 BAHJC Salt swampoME FEE ALFd 5
AN A A HQP1530] 714 @A ZAMHAL 359828 7HF  FA ZAMEILH
570 AY BT 6298 ZAF AT} Estuary marshe A0, 5F 08602 i 043 ©
2 BA5Er). Habitat §3%¥ 789 Hardness 2™ $]= Estuary marsh 043 °. =2
7}4 Y¥kil Clay marsh 4.43, Sand gravel marsh 5.52, Salt swamp7Z} 6292 7} =
A EFAEA

N

2) AR¥Y T

pH
Moisture Conterd

M.C(%)

Cl'ay Sand‘glavel Sa'nd salt Eustry Clay  Sand gravel  Sand salt Eustry
Salt marsh Salt marsh
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Fig. 44. Environmental factors and optimum level of Zoysia sinica community

AZ¥Y FEdMe A5A FHEE Clay marsh 73820 =

A 9¥¢k31, Sand gravel marsh 7}Y-g #|9)3 U= A3, s}, 54 qb
3ttt Sand marsh-#3¢l Atsl, $48 £¥3x L% Salt marsh 3
e A BE, o7, AY, B, gF5dA S83Y L Estuary marshe FF, 4l
T AY 25 2931A &t

pH - Sand gravel marsh 304 7}¢]S #1903 47] A HA &3} 6.672 717 &
A vebga A 7242 718 A Usoen 4x9 Hd 6992 YElydth Salt swamp
T2 AE AL 57 AGolx s en FX 6592 Uelgi 3E 7452
7V =A e eH 57 A Ha 7.042 ZAME QT Habitat §33 9] pH 3
AW 9= Salt swamp7} Sand gravel marsh®t} ¢k 0.053A % FL& Aoz BEAgolg
t}.

moisture contents - Sand gravel marsh F3olA 71YS A QI3 47] A FGoA wkd
1654% 2 714 Bkal 54 2238% 2 7H3 EA JUehgen 4x9 HE 17.13%=2 B
AEA) Salt swamp A7H-g A&7 578 A FA F& 98%= 7}F @A veltod
FAo]l 21.88% % 714 =A vehgda 5] XY HF 14.98%F ZALE )t} Habitat &
A &9 moisture contents AP H$|= Sand gravel marsh7} Salt swamp Bt} o
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3)

3% A% o =/ FHAT L EAHAG

Salinity - Sand gravel marsh & oA 7191& #1€]3t 47) A QoA e LipptE 7}
A Wk A3 22pptE JPF wA UERer 449 P 1.74pptE A E AT Salt
swampe AZHE AT 57 AQAA 3T 08ppt2 7HF VA delgen A
1.85ppt2 714 A JeElA R 570 A YG BF 1.2pptE A} E45 It} Habitat 53
29 Salinity#]3* 9]+ Sand gravel marsh7} Salt swamp Xt} ¢F0.52ppt 7
EAH A

T-N - Sand gravel marsh F-3dA 7}YS A /) A GolA d3} 056mg/g= 7}
A Z2AEJL AT 115mg/g2 b =4 JEgen Y-S A9 429
T 0.9mg/g2 FAH AT} Salt swampe A7HS A9 57 A Gl AU 03mg/g
2 7P WA deigen X 12mg/gR MY A JEn 54 A9 HT
0.83mg/gE ZAL A5tk Habitat 33 T2 Total nitrogen 2738 ¢+ Sand
gravel marsh7} Salt swamp H.t} 2F0.06ppt =4 #21= i}

A-P - Sand gravel marsh f3ol|A 7}3]S A3 47/ Al A AT 36.7ug/g= 7}
F 9A AU FAE 142.65ug/g2 7HE =4 UdEIRoH 715l A 4x
T R2.%5ug/g2 EAHAT. Salt swampe AZHE A Qg 57} A Hojr] & 294548
/g2 7+ GA vEhtom 134.60pg/g2 M =A JYEFI 57 Y Hid 5945 g
/g2 FAF A5t} Habitat -89 F82] Available phosphorus 23 ¢)& Sand
gravel marsh7} Salt swamp Rt} 335ug/g =4 B4 49Ut

Hardness - Sand gravel marsh f3oA] 7}1-S A& 47 A oA d3) 7.882 7}
@A 2AME A A 12522 71 =4 JdEey JHYgS AlYe 4X9 37101
2 BAHAT Salt swamps A3HS A g 57 A Gl WY 432 G ©A YE
won & 73322 7P ¥4 JEdlla 570 AYQ HF 6092 A A EHUATH
Habitat §3¥ T 29 Hardness %™ $]= Sand gravel marsh7} Salt swamp R.t}
401 A EA=HAT

=} - a_
Az 7
pH Moisture Content
8 40
6 30 4
2 . 20
&
z g
=
2 10
0 ) *
Clay  Sand grave!  Sand salt Eustry Cltay  Sandgravel  Sand salt Eusry

Salt marsh Salt marsh
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Fig. 45. Environmental factors and optimum level of Suaeda japonica community

¥ 7+7} 109.9, 378.27 Hardness= 7.36, 2372 2 QoA FEEHAS W Yoz B4
A BF vld A gho] ZALHOA AWZ Fe {AR EYY EAd £

3 Yoke Rel 2AF BYHAT

4) AIAx 25

- 116 -



pH Moisture Content
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Fig. 46. Environmental factors and optimum level of Carex scabrifolia community

AGA2TFL clay marshdlX EF, B2 o] F AYdA &85 Sand gravel
marshol & @3}, 7191S A9 vuA Ax, F3, whddx 2FHAGD Sand
marshe A A9 A8 A &1, Salt swampe A ¥, FF& AY3 AY, 43, FA
o)A Z2A39 1, Estuary marsh §32 ¥F, & At 28 A HAh

pH - Habitat type' & Clay marsh A& 7.21~7.22At0l2 & Aol7} 1o, Sand

gravel marshol M= F3 682 74 2A vetwa, Ax 728 713 =4 dvExed
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3}, 719S W 3xY G 72 AL EAFHAT sand marsh(B3l, $A)AME 2F
& gkgton, Salt swamp AT FF, FEXE W EE AldA =HsAL, 3F
A 676014 FA 72 7AA vegteow 3xY HHF 7.022 et} Estuary marshol)
e ¥F 7012 JElytt). Habitat 338 729 pH AA¥9+= Clay marsh 7.22,
Sand gravel marsh 7.0, Sand marsh 0, Salt swamp 7.02, Estuary marsh 7.01 & ‘}e}
o1 Sand marsh °]9loj= FHFHY7E & Ael7t AT

moisture contents - Clay marsh F8dA AL AT &%, 52X 27 18.11%,
21.16% = eyl Sand gravel marsh §-3olAe @3}, 719 AQdg 371 A FGAA
Y 18.08% =2 7Hg @k F4F 2349%2 M E=A JUElgon 3xY HiE 21%=
BAHA Salt swamp X, FE& A3 37 A Ho A M3+ 1488%=2  7HF &
A vdehgow AY 277%2 /Mg =A Jebsta 34 AY Hd 1944% 2 YEsa
Estuary marsh®] FF+& 34.39%2 ZAF 45Ut} Habitat 533 =9 moisture
contents M= Clay marsh 19.64%, Sand gravel marsh7} 21.0%, Salt swamp
19.44%, Estuary marshi= 34.39% 2 HA= 3o

Salinity - Clay marsh #-&dA %S A X, B2 2tz 14ppt, 1.07pptE
el T, Sand gravel marsh f3oA = @3}, 7MYS AL 370 AN ke
008%2 744 R FA 11%2 7b3 24 Uehton] 349 BFL0pptz $HHY
t}. Salt swamp F3XE, FE& A9 37] AGo)A AY 1.13pptE 7HF A YEHS
M A7k 18ppt2 7 =A JEh: 370 A9 FF 138pptZ UElxta Estuary
marsh®] ¥FE 1.2ppt2 ZFA} B 5o} Habitat F3¥ F9] Salinity AW Y=
Clay marsh 1.24, Sand gravel marsh7} 1.0, Salt swamp 1.38ppt, Estuary marshi=
1.2ppt2 A AT

T-N - Clay marsh 3ol HFS A3 =3, B 204 Z}7} 025, 0.37mg/g& Y
Ebtil, Sand gravel marsh f3Ae A3}, 7HY9S ALd 371 AFGolA wkd
055mg/g2 713 2% AF 0.75mg/g= 7HF =4 Jextoen 3x Y 3 70.65mg/g
2 BEXEr} Salt swamp ZXE, =E-& A3 37] G| A A7+ O.35mg/ g2 73
2A Jelgton M 08mg/gE 71 =A JEIRI 37] AY P 0.53mg/gE e}
W%l Estuary marsh®] FF% 044mg/gZ AL B4t Habitat §3E 789
Salinity ZAH ¢+ Clay marsh 0.31, Sand gravel marsh”} 0.65, Salt swamp 0.53,
Estuary marshe 0.44mg/gZ 45 A}

A-P - Clay marsh F3oA A& A X, J-2A Z+7F 430, 46.0pg/g2 Y
E}st3l, Sand gravel marsh 8ol = @3}, 719 A9 370 A GollA 183.8ug/g=
7HE @Eska A 3101ug/gE 7 =A JEE e 3X9 A 246.67pg/gR EAH
Atk Salt swamp X, FEE AAG 30 Aol X3F 48.0ug/g2 FHF RA
Bhon AY 1437u/g2 7 BA vhehdn 3 AY PFBTue/gE EAHS
t}. Estuary marsh®] FF& 25995ug/g2 AL ¥4 H Ut Habitat 5338 89
Salinity 2] ] Clay marsh 44.50, Sand gravel marsh7} 246.67, Salt swamp 93.70,
Estuary marsh 259.95ug/gZ XA} ¥4 HAT
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5)

Hardness-Clay marsh 3ol X342 A3 =X, B oA 7 12.04, 2852 1}
EPxtal, Sand gravel marsh f3olAe @3}, 710 A QAT 37) A oA AT 002
PR3 v 7212 7B BA Jebgor] 3X9 #AFE 7458 EA AT Salt
swamp HE, FES AT ) AN Mz 002 71¢ 27 Gehgon] g4 288
2 7H =/ Jdebdta 3 A #HE 1722 A=}k Estuary marsh?] 3
1902 2AF #A4 =0t Habitat 318 9] Salinity ZA3¥ ¢ Clay marsh 745,
Sand gravel marsh7} 2.50, Salt swamp 1.72, Estuary marshi= 1.98 XA} 24 =}
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Available phosphrus Hardness
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Fig. 47. Environmental factors and optimum level of Suaeda maritima community

3] & 1}E-2 Sand gravel marsh®] &3}9} Salt swampe] 4%, A UoA EA3}H
pH¥E Sand gravel marsh?] ¥3}= 6.70, Salt swamp®] F~% 7.17, 714 B 7162
ZAFE 131 Moisture contentsi= Sand gravel marsh®] #3}&= 16.99%, Salt swamp]
FE 11.21, 1425% H@F 12732 A} A FHA3, Salinity+= Sand gravel marsh®] &
stE 05ppt, Salt swamp®] %095 057% @ 0762 XA EA5th Total
nitrogen2 Sand gravel marsh®] @3} 0.6mg/g, Salt swampe] %155, 0.28mg/g,
H#0.92mg/g2 FAF A HAT
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Salinity Total Nitrogen
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Fig. 48. Environmental factors and optimum level of Elymus mollis community

A% Sand marsh®] 48}, AT &3 stPem, Fd pH 7.79, M.C 5.88%,
Salinity 0.07ppt, T-N 0.29mg/g, A-P 68.36ug/g, Hardness 0.52 ZA} A =51
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Salinity Total Nitrogen
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Fig. 49. Environmental factors and optimum level of Carex kobomugi community
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Salinity Total Nitrogen
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Fig. 50. Environmental factors and optimum level of Suaeda asparagoides community
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Fig. 51. Environmental factors and optimum level of Vitex rotundifolia community
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Fig. 52. Relations of the distributed areas to environmental factors in surveyed areas
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<Table. 41>3} <Table. 42> HAAE FH T} ALz dist FA &S B
o]},
Table 41. 47 GAHA #2348 E3 FAK(EH : m)
Lo o Sl ] HA (') MIN MAX | RANGE | MEAN STD
1 EUE 4551.18 3.34 446 1.12 3.74 0.14
2 Fd sl 75.41 3.83 453 0.70 4.26 011
3 Az 16.05 397 442 0.45 4.14 0.09
4 Az 225.59 3.79 4.65 0.85 4.08 0.14
5 AA7A, TH= 602.99 397 447 0.50 4.19 0.08
6 55rd 325.73 4.04 458 0.54 4.27 0.07
Table 42. ¥9 GAEA 22 ANE ARG : 5)
H3 R M A (') MIN MAX | RANGE | MEAN STD
1 HEUE 4551.18 0.03 2091 20.88 273 1.96
2 Z 7541 0.05 14.58 14.53 4.71 3.02
3 A7 16.05 0.30 10.04 9.74 4.70 2.28
4 Az 225.59 0.15 15.13 14.98 3.94 2.25
5 AAAR Evl s 602.99 0.10 13.38 13.27 4.06 2.30
6 55vd 325.73 0.10 1356 13.45 3.04 1.94
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Table 43. Factors of the water quality in the restoration area

Date Temp SpCond Cond Sal Depth
y/m/d C mS/cm mS/cm ppt meters
08-01-04 5.38 8.48 5.30 4.69 0.39
08-01-05 5.36 8.34 5.21 4.61 0.39
08-01-06 5.27 8.29 5.16 4.58 0.39
08-01-07 5.74 9.81 6.21 5.50 0.40
08-01-08 6.32 20.91 13.52 12.69 0.41
08-01-09 6.22 31.65 20.35 19.56 0.43
08-01-10 5.98 31.74 20.23 19.61 0.43
08-01-11 6.10 31.02 19.79 19.12 0.44
08-01-12 6.10 27.75 17.71 16.93 0.43
08-01-13 5.77 22.18 14.04 13.24 0.41
08-01-14 5.54 14.32 9.00 8.24 0.42
08-01-15 5.23 11.44 7.12 6.47 0.40
08-01-16 4.87 9.93 6.11 5.55 0.40
08-01-17 3.96 9.67 5.79 5.38 0.40
08-01-18 391 9.37 5.59 520 0.40
08-01-19 3.84 9.03 5.38 5.00 0.40
08-01-20 3.99 10.41 6.23 5.83 0.40
08-01-21 3.96 22.86 13.55 13.83 0.43
08-01-22 3.79 31.37 18.59 19.18 0.45
08-01-23 3.95 31.21 18.62 19.09 0.46
08-01-24 3.48 32.31 18.99 19.79 0.46
08-01-25 3.18 33.39 19.43 20.48 047
08-01-26 2.77 35.46 20.37 21.78 0.45
08-01-27 3.19 30.96 18.07 18.84 042
08-01-28 3.42 24.86 14.61 14.86 041
08-01-29 3.89 14.28 8.51 8.17 0.41
08-01-30 412 11.63 6.99 6.56 0.41
08-01-31 4.16 10.87 6.54 6.10 041
08-02-01 3.67 10.84 6.43 6.07 041
08-02-02 3.65 10.72 6.35 6.00 041
08-02-03 3.64 10.73 6.35 6.00 041
08-02-04 3.67 10.77 6.38 6.03 0.40
08-02-05 3.84 12.71 7.58 7.22 0.40
08-02-06 437 24.61 15.00 14.94 042
08-02-07 3.98 36.19 21.68 2241 0.44
08-02-08 3.88 35.55 21.24 21.99 0.46
08-02-09 3.19 39.82 23.22 24.76 0.46
08-02-10 299 40.36 23.38 25.09 0.47
08-02-11 3.42 40.18 23.62 25.04 0.47
08-02-12 3.52 29.47 17.38 17.87 0.42
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Table 44. Growth conditions after ecoblock establishment
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Table 45. Characteristic of ecoblock establishment
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Fig. 71. Diagram of the ecoblock establishment
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Appendix 1. the list of flora

Halophytes of 18 Areas
. Scientific name Korean name
Family 1 2 3 4 5 7 8 9 (10|11 {12 (13|14 |15 (1617 | 18
Ulmaceae Certis sinensis for. magnifica AYUE 0
Moracea® Ficus erecta HAGYF o
Cannabinaceae Cannabis sativa a9z O
polypodiaceae Kummerowia striata of 5 E 0
Polygonum aviculare ek [ H_ BN ° e ®
Polygonum bellardi Sl & @
Polygorum bellardi var. effusum 2 FE L
Persicaria hydropipter o 7 O ) Ol 0| O °]
Persicaria vulgaris 544 o o
Rynex cripus A A o] o|lo|O|O|O olojo|loflo|jo|lo|[Oo|O|O|O
Scripus planiculmis A A vl 24 7] [
Chennopodiaceae Atriplex gmelini HeRksdel 0,0 00| 0 ® e 0|0 06|/ o6 06 6 6 O
Atriplex subcordata R Aol o
Chenopodium glaucum FgolF ® O o O o0 @ ® & (00
Chenopodiunm virgatum HEFo}F [ J [ ]
Salsola colling £330 L HK
Salsola komarovii FEIE o
Sclicornia herbacea 55uid o ]
Suaeda australis WA UE L LK LK
Suaeda asparagoides V&) (AN 2N B BK (A A B B 2 BE BE AR BN X BN )
Suaeda japonica Anzx (AN BN | o o [ ] L J
Suaeda maritima HEUE o 060 o o o0 L] o/l 0 0 O o
Suaeda malacosperna 7\ Fx o o
Amaranthaceae Achyranthes japonica 7§ O )
Amaranthus mangostanus Bl & O O
Phytolaccaeae Phytolacca americana o] 2z} F @) o) 0
Caryophyllaceae Dianthus sinensis o2 o] ¥ 0
Caryophuliaceae Spergularia marina A7) v] =} ) ®
Menispermaceae Cocculus trilobus B0 g2 o
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Halophytes of 18 Areas

Family Scientific name Korean name
3 4 5 7 3 9 11011 )12 |13 |14 |15 )16 | 17 | 18

Cruciferae Lepidium apetalum ey o] o) o) 0| O 0 0

Rorippa indica AR 0 O o]
Rosaceae Rosa wichuraiana E7FAUT O] O 0 0 o)
Leguminosae Aeschynomene indica AAE oo oo O 0

Albizzia coreana GAAUE 0 o]

Amorpha fruticosa A 8i R g S

Cassia niinwsoides var. nomanie 2E 0

Glycine soja €% o | o

Kummerowia striata d5E O

Lathyrus davidii gEtE O o

Lathyrus japonica AT o ®

Lespedeza cuneata vl )

Pueraria thunbergiana Z o]

Robinia pseudo-acacia o} 7} A| L} - 0
Euphorbiaceae Euphorbia humifusa Ak o
Vitaceae Vitis flexuosa A= # 0
Onagraceae Eoilobium pyrricholophum =g )

Oenothera odorata ggto| % ol o 0 ojojojolo ojojolo
Umbelliferae Glehnia littoralis gE o
Primulaceae Lysimachia mauritiana AN+ G o
Plumbaginaceae Lintonium tetragonum RAA% [ AK ) e o (AL BE BE BN BN BK |
Asclepiadaceae Metaplexis japonica vl718] 0 ) o)
Convolvulaceae Calystegia soldanella A E | e LK o o e e o
Borraginaceae Messerschimidia sibirica EZHAR L) el e o
Verbenaceae Vitex rotundifolia ol 7IgF @ )
Solanaceae Solanunt nigrum 7tel3 o]
Rubiaceae Plantago lanceolata A7 o] 0 o]
Plantaginaceae Diodia teres wHE 0

Paederia scandens AL_% O o]
Caprifoliaceae Lonicera japonica AF o]
Compositae Ambrosia_artemisiifolia_var. elatior = ®) o) 0
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Halophytes of 18 Areas

Family Scientific name Korean name
1 3 4 5 6 8 9 10| 11|12 (13 (14| 15|16 {17 | 18
Artemisia capilolaris Al e [ ) (AN AN (AN ) oo e o
- Artemisia fukudo ko o L) [ ] ] (A AN
Artemisia rubripes e ] )
Artemisia scoparia H|&% ® [ ] o oo o
Aster ciliosus A& o] o o0 o L) L]
Aster tripolium AN el H [ ) [ e e [ J ] oo [ ]
Bidens bipinnata )8 vt oo ]| O o| o (@] o}
Bidens frondosa u] 2 7}ekat g e} o|lojo
Crepidiastrum lanceoides AEw7] L L
Erigeron annuus IR 0] o]
Erigeron bonariensis Az /0|0 @ @ o |00
Erigeron canadensis TE o) ) o)
Gnaphalium affine & 0
Ixeris repens A utA [ )
Sonchus asper 2N AF O ol o e} o} O]l OO
Sonchus brachyotus Abe) & [ J [ ] | J
Sonchus oleraceus ks o) ) 0
Taraxacum officinale MFUEH o
Xanthium strumariumn hoRvA = )| o o 0O o|lo (O
Scheuchzeriaceae Triglochin maritimum ) 2R [ [ A 2K
Gramineae Bromus unioloides Ax g [ ]
Calamagrostis epigeios NZE [ J o [ J @
Cynodon dactylon -2z L [
Digitaria sanguinalis v} &) o] o) O c |0
Elynius mollis A3 [ ] (AKX e
Imperata cylindrica var.oenigii o O O )
Ischaerum anthephorioides A2 K2 [ ) @ [ ) [ )
Loliun perenne 7heRE O
Miscanthus sacchariflorus =9 0 )
Phacelurus latifolius ZA g [ ] [ ] o
Phragniites communis Zd [ [N BN 3K ) [ ] 0 & &6 © 6 o o o
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Halophytes of 18 Areas

Family Scientific name Korean name
3 4 5 7 8 9 |10 | 11 (12 | 13 (14 (15 | 16 | 17 | 18
Polypogon monspeliensis A& E T °
Polypogon fugax ey o|lo|o o o)
Setaria viridis var. padystacys R7OLA & [ [ ) o' e [ )
Setaria viridis oA E 0 0 e 0|0 o)
Zoysia macrostachya 23y [ ]
Zoysia_sinica Azd e o ' e ® ® 6 o o o o e
Cyperaceae Avena fatua H A 0
Carex kobonmugi SR AR ® O
Carex pumila F5AZ [ ] o o o
Carex scabrifolia HYALE o o o e ® & & 6 o6 o & o o
Cyperus polystachyos AR [ o o
scirpus fluiatils ol 2} 7] (0]
Commelinaceae Commelina communis HgAZE o B ENEe O | o
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