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A Prediction on the Wetlands Change of Suncheon Bay by the Sea Level Rise
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Abstract

Sea level rise caused by climate change has become a global issue. Sea level rise seems to be an
important factor of the research for coastal areas as it affects topography and vegetation of coasts and
especially for the plan of coastal wetlands restoration which needs to be carried out for a long term, it
has to be considered sufficiently. The coastal wetlands in Korea was damaged by the land reclamation
project but recent concerns on the restoration have increased as its value is evaluated highly. Suncheon
Bay had also reclaimed from wetlands to rice field once however this site is very active for restoration
nowadays. This study estimated an effect according to sea level rise by 2100, reappearing the none dike
condition of Suncheon Bay so that it can be taken account of a future plan of wetland restoration. The
Sea Level Affecting Marshes Model(SLAMM) was selected as predicting model. The input data such as
DEM(Digital Elevation Model), slope, wetlands category, sea level rise senario, tidal range and accretion
rate was applied for the simulation. The results showed a decrease in tidal flat, an increase in sea area
and a change of the rice field to transitional salt marsh consistently by 2100. These results of this study
could be used as baseline data in the future plan of ecological restoration in Suncheon Bay.

Key words

Lee, 2010).
AdFAE W5 s YeiAl AbolellA
Aoksk AE qd 54 59 715

3 Aol ol ) LA 7

: Climate change, Sea level rise, SLAMM, Wetlands

AFoE Qs W WAo] FAEHAAR, HZ
I 7HA7F A Bl wheh el gk Al
7F debda glom, O & £ R oA A
BAZY 7+Ho] Qo A HAS 9%
wA9dol AlFrE = A 9o tk(Suncheon City Hall,
2016). sHAIRF =FREe] tigk 7]Ee] ATtelM =
A& 2 EA(Park, 2000)0]1}, Tt ATH(Kim
et al, 2011) == AE Lo w2 A A 71
H7HHwang et al., 2011)9} 22 AFEo] =35
o] o], HA IS D] S8 &9 sfd
e 1 9FE e A9 ekt 1

t  Corresponding author : 051-629-6541, leesm@pknu.ac.kr

- 627 -


https://crossmark.crossref.org/dialog/?doi=10.13000/JFMSE.2017.29.3.627&domain=english.ksfme.or.kr&uri_scheme=http:&cm_version=v1.5

< el Adee e AR Slgloy =
b ggRk el @AY Gt skl A4
B2 WskES Fdsl AEFdo A w4
it FejQl =xRke H2 540 & wrgE A
Fapglon, dws] dA duHE AdT d5s
FoRA HAd7sde Talels FEgol 3l
At

Sea Level Affecting Marshes Model (SLAMM)->
Sl o] W ok X gy sl
£ d5elTe BdE Age 33 SR
Craft et al. (2008)2] ©]=r ZX|o} &gt &4 A
T, Glick et al. (2007)9] 94E F FHA% FA
7] 54 AT, Heng et al. (2014)9] F= 9k
7 sk AdGH e Wt A+ So] Stk Craft
et al. (2008)2] <1T-elAi= SLAMM Ed& A&
akol 2100 FAJof sfiqke] AAFA WA 7
AZ =3k o, Glick et al. (2007)2] ol
M= SLAM\ RElE Ag5to] 2100 ANl
ekt GRS A AR T E A2
7ol AEA wEs 531Gt Heng et al.
(2014)> HAF9] Ao} sl 4o 9%
A wEste] Fo G S AksA e W

o

5 h
HslE ®7] 93] SLAMM EE
1 Ay 21008 ZFe SRl oluz)
B A7 G S Hon o

zZ

=
s
lo

% oy
o
i)
El-
offl
o

ol
ol
o

o

i,
=

i

o W = orlf & NHE X

N
U
N

of| Z¥ B} QTHKim & Lee, 2010).
TE FF SR 5 AF) Qo] s
stazr FeEglon, &=

S WE F Sl HAEY 48
Al AMA A AP} AYHsLe o Zo] 7}
Al 7 SLAMM RS ARgate], Al

fe

¢

oz
oy 2

M to
of
0%
o
iz
o
&y

-

2R
rﬂ
1o,
4
ox

ofy o ofr

2 AT HA sfdel Wi skt sfql
FAQ =3 2 A foe AR A
aolth RS AFWESE o FHiE Ato]of
A AR A&l A% AL W 7t
ek #dE VEoR HFowE 711G
AT BAAAE Aoz AA AA dx FH
A 7HkE A AFo® 4bdo] whel wiw 4
ARl Wk G el ol th([Fig. 1])
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<Table 1> Wetlands Category in Suncheon Bay
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Suncheon Bay Wetlands Category SLAMM Code SLAMM Category
Developed Dry Land 1 Developed Dry Land
Dry land
Undeveloped Dry Land 2 Undeveloped Dry Land
Rice-Field 5 Inland Fresh Marsh
Vegetation Tidal Fresh Marsh 6 Tidal Fresh Marsh
Wetlands Irregularly Flooded Marsh 20 Irregularly Flooded Marsh
Tidal Flat 11 Tidal Flat
River or Lake 15 Inland Open Water
Sea Area 17 Estuarine Open Water
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[Fig. 3] (a) Aerial photograph of Suncheon Bay in 1948 (www.ngii.go.kr),
(b) Wetlands category map of reaproduced Suncheon Bay by SLAMM in 1948
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<Table 2> Change of wetlands category in Suncheon Bay by SLAMM without Levee (%)
(Total Area: 9328.53ha)

SLAMM Category Initial Condition None Dike 2025 2050 2075 2100
Dry Land 38.96 38.73 38.52 38.51 38.50 38.49
Developed Dry Land 4.52 4.51 4.51 4.51 4.51 4.51
Undeveloped Dry Land 34.44 34.22 34.01 34.00 33.99 33.98
Rice Field 23.94 22.30 22.38 21.84 20.99 19.91
Vegetation Wetlands 2.02 3.90 4.02 4.58 5.44 6.53
Tidal Fresh Marsh 0.92 0.82 0.82 0.78 0.74 0.71
Transitional Wetlands 0.00 1.78 1.86 241 3.27 436
Regularly Flooded Marsh 0.00 0.02 0.06 0.06 0.06 0.06
Irregularly Flooded Marsh 1.10 1.28 1.28 1.32 1.36 1.40
Tidal Flat 10.99 10.64 10.51 9.83 8.91 7.96
River or Lake 1.92 1.91 1.90 1.88 1.86 1.85
Sea Area 22.16 22.52 22.66 22.36 24.30 25.26

3. o= Sk 2 Aol 27 AAFA WA 2.02%

ol 210012 WA H|E 2 5.65~7.09%= L

SLAMM E.#& ARE-sho] oH W sl wE ]
o L e olgl Aoldl olfi oA QA £
AW FAe] WEE ASsngtor, &% & gho] Zhruks Al Al x| ;qoﬂ o= me BEgE
AR A 1% Aels) el e g o DIRE A anee Aaeae]

Usp7) W] e Q1Aaks A g4 e
of AW BARAE ALE Ao} Agao] | Fo/| HEA LA Ak A8

_ WMok wa] WEel Rom mel Atk mw
A skdvk 2 A3 544 WA 6.7%7F o] = olrolx ; ot o] oL

E= - 1- 7 o 0,
GAZ Waeha, AelgAel WA Fopge] o TR 210000 ARGl = 67
ase Ao Uehdow, B Ae AWd

met AgEAe] WAl AAAd st

2.12%014 6.53%%2 Z7HE Aoz A=FHQTh

2 WA ol A HIEE o 3, o) e e
T Oogxs ¥ o A EAE

9] HEL %S/l AoRE 1/}']:/]—})\»——‘115 3] e = P_Moﬂ o] 71 ]-L]B]-;Qe/\ e

_,tho] ’2}00}01 A= Ho] GAgre] o A 0.5mm/yr¥ £ AT AW FHAE 4

RS ok BN o 24 4857 gEoE Hel

HrH 21 9] oF 27%2] &4o] dojd ZdS

M= xRk, gt

lﬂ ENCIRS f e Oé 2

A Aa HE A5y 2 ’“Xl?iﬁ‘r olelgr 4

¢

_ ¥ e} o AHog H 4 9
Lee (2010)81 Oi?éﬂrfﬂr H1 l’éﬁﬂ Hotth 7) et Aols 2 % T
) Ao éﬁrﬁl/ﬂ Az AYGAHA L 254
AT F AAFEHY HAo] HAHA Y
_ GrEA, HolgA, FHRA-EFHE HFEA
1.22%°014 21000 3.72%% Z7}3k Ao ® e} ’ ’



H

Hr
u
I
omn
02

ey

I, -

O
-

38
o

)

2

)

S
RN

€

=

o|X
N,

N
T

Lol it
% e
2 Br
H

rr

pi)
)
o
0,
rr

2o o NN M

5

o

ofefel

ot
1>
o
2
=

A EFFEE A2 T
dost, 53] 7|Eee flley &
HEASE YA dol5H] Ao A&
Ao g A | ddEod, &

g FsHe B 5 e ol wol

7]
Kl

.
o] o
A=

o=
SLAMM KH-& Apg-ste] 251 w9
stoleh. 1 A3 s A

g dlielel WA S77E vehe,
o] HMolFAA Gz nhgd
A8HA ] ©

A2

219
rlo

o,

Xj'o

2

il
=

to
O
0,
o

f
12
3
&

X,
%
2
I
>

,H

%0

o e
o,

w02 1o
(o)

2

o oo
0% o ki
o N
G
n T >

>
12

oz I} ox
B
L

o 0% oX
o

=

o

—

o2 1 2 &
i ol

S

k=]
ik
]

References

Clough, J. - Park, R. A.: Propato, M. and Polaczyk,

Fuller  R.(2012). SLAMM 6.2  Technical
Documentation, 1~54.
Clough, J. - Polaczyk, A. and Propato, M.(2015)

Application of SLAMM to coastal Connecticut
Final Report, 15~23.

Craft, C. - Clough, J. - Ehman, J. - Joye, S. - Park, R.
- Pennings, S.-Guo, H. and Machmuller
M.(2008). Forecasting the effects of accelerated
sea-level rise on tidal marsh ecosystem services,
Front Ecol Environ 7(2), 73~78.

Federal Geographic Data Committee(2013).
Classification of wetlands and deepwater habitats of
the United States. FGDC-STD-004-2013. Second
Edition. Wetlands Subcommittee, Federal
Geographic Data Committee and U.S. Fish and
Wildlife Service, Washington, DC, 1~46.

Glick, P.-Clough, J. and Nunley, B.(2007).
“Sea-level Rise and Coastal Habitats in the Pacific
Northwest An  Analysis for Puget Sound,
Southwestern =~ Washington, and  Northwestern
Oregon”, National Wildlife Federation National
Wildlife, 1~89.

Hwang, Minsup - Lee, Myung Kyoon & Jung, Tae
Yong (2014). The Economic Valuation of
Ecosystem Restoration in Suncheon Bay, J. Korean
Env. Res. Tech. 17(4) : 69~79.

Heng, W. - Zhenming, G.-Lin, Y. and Liquan,
7.(2014). “Evaluation of the combined threat from
sea-level rise and sedimentation reduction to the
coastal wetlands in the Yangtze Estuary, China”,
Ecol. Eng, Vol. 71, 346~354.

http://warrenpinnacle.com/prof/SLAMM/index.html.

Kim, Shin(2009). Spatial and Temporal variation of
Sediment in the Salt marsh, Sucheon Bay, South
Korea. 51.

KIM, Nam-Shin & LEE, Chang-Seok(2010). A Study
on the Eco-Environmental Change of Coastal Area
by the Sea Level Rise, The korean Association of
Geographic Information Studies , 13(3), 53~63.

Kim, Kyung-Won - Lee, kyung-Jea & Han, Bong-Ho
(2011). A Study on the Management Plan of
Suncheon Bay Area for Designation of World

- 634 -



si==H &sof o

i
H»

Natural Heritage, Pro. Kor. Soc. Env. Eco. Con
21(1), 124~127.

Koh, Yeong-Koo - Oh, Kang-Ho - Youn, Seok-Tai -
Park, Seong-Nam & Cha, Seong-Sig(2016).
Sedimentary Environments and Accumulation Rates
in Suncheon Bay and Boseong-Beolgyo Coastal
wetland, 28(1), 189~202.

Lee, Yeun-Gyu - Kim, Shin - Lee, Hye-Won & Min,
Byeng-Mi(2008). Chemical properties of sediment
and increase of reed (Phragmites australis) stands
at Suncheon bay, Korean Wetlands Society, 10(3),
9~26

Lee, Cheol-Eung - Kim, Sang Ug & Lee, Yeong
Seob(2014). Estimation of the Regional Future Sea
Level Rise Using Long-term Tidal Data in the
Korean Peninsula, L. KOREA WATER

il
>

st o

RESOURCES ASSOCIATION, 47(9), 753 ~766.

Park, R. A.- Armentano, T. V. and Cloonan, C.
L.(1986). “Predicting the Effects of Sea Level Rise
on  Coastal  Wetlands”, In  supplementary
proceedings for the 1986 Estern Simulation
Conference, 149~153.

Park, Eui Joon(2000). Spatial and temporal variation
of sedimentation processes in a estuary, Sunchon
bay, 1~8.

Suncheon City hall(2016). Major operational plan in
2016 (http://www.suncheon.go.kr,), 947~949.

e Received : 05 December, 2016
e Revised : 17 January 2017
o Accepted : 11 April, 2017

- 635 -



	해수면 상승에 따른 순천만 습지 변화 예측
	Abstract
	Ⅰ. 서론
	Ⅱ. 조사방법 및 내용
	Ⅲ. 결과 및 고찰
	Ⅳ. 결론
	References


