creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

il
3
oF
o

=
o
Ho

2 4

2017

4 HE e

oRy



ale
4

F4 AL 5]

=%

44 BslEroz A

2017 @ 2 ¥

A sy s A

I

np



zuzle] FEAN SR

2017 d 2 €
A4 3w s
4 A FIgHA A )

4
rj\_q
of
o
=
>

o] A

o




i

O] B HJ ] severreverseersseressesiseissse it bbb

.

4
»AO
B
it

3

o
r

=
"

7
o)

t

© © 0 0 O

=7

-

2. SLAMM

11
13

0
T

oH

O
B

T

o

Nr

oy
7

Az

16
16
18
19

B!
K

‘_lryl

3 ?:_1 "ﬁ/‘j

1.

o
TR
Gl

ad

Nr

&
T

Az

19
21

=
"
<
o)

o

)

R

7h Aol

25

=
1

t}. Case ¥ 9



34

=

w37

.38



Table 1. Wetlands Category in Suncheon Bay - essssresssssssrsneesssanes 13
Table 2. Case of the Wetlands change prediction :«:::wseesesesesessseseseeens 15
Table 3. Change of wetlands category in Suncheon Bay by SLAMM
With Levee (Jh) rreeesssssrressssssssersssss st sisssss st 19
Table 4. Change of wetlands category in Suncheon Bay by SLAMM
WItROUE Levee (J) s+ eeessssresssssssssssssssssssssssiisss s 24
Table 5.1 Change of the Vegetation wetlands area considering Levee, Sea level
rise and Accretion rate in 2100 (Unit:%) «wssseessssseessssessssssseesssacs 27
Table 5.2 Change of the Tidal flat area considering Levee, Sea level rise
and Accretion rate in 2100 (Unit:%) weessssssseessssssssssssssssssssssssissaass 78
Table 5.3 Change of the Rice field area considering Levee, Sea level rise

and Accretion rate in 2100 (Unit:%) ................................................... 29



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

—_

- SUNCREON Bay. wvsreessseesseressssersssesisssetiiise i 7
2. Classification hierarchy of wetlands and deepwater habitats,

showing Systems, Subsystems and Classes

(Federal Geographic Data Committee, 2013). «weeereerreeesesemeeeseeee 10
3. Change of wetlands category according to sea level rise

(http:/ /warrenpinnacle.com/prof/SLAMM/index.html). ----eseee 11
4. DEM, Slope, and Wetlands category in Suncheon Bay. - 17
5. Aerial photograph and wetlands reappearance map in 1948. - 18
6. Change of wetlands category in Suncheon Bay by SLAMM

VA 11 0 T IS 7 TR T T P P P PP P T PP PP P PP P PR PP PYIPPLPPYIPPROPRPPPI: 20
7.1 Change of wetlands category in Suncheon Bay by SLAMM

WiIthOWh Levege - rrererseesssfrusrsermncscnsessisntigerersessstonimmerarssseseseaces 7
7.2 Change of wetlands category in Suncheon Bay by SLAMM

WIthOUL LEVee, oo Trmssssecsrs BB st Taracscsorsssrsasssaressssssssssasssssnsesesons 73
8.1 Change of the Vegetation wetlands, Tidal flat, Rice field and

Total wetlands area with Levee considering Sea level rise

and Accretion rate in 2100, «e-swseersremmmmmsssimmesesssssssesssssssssesesesesnas 30
8.2 Change of the Vegetation wetlands, Tidal flat, Rice field and
Total wetlands area without Levee considering Sea level rise
and Accretion rate in 2100, «--s-srsrsrsrerrmsesssssmesessssssssesesessssseaesesssenas 31

9.1 Change of the Tidal-fresh marsh, Trans. salt marsh,

_iV_



Regularly-flooded marsh and Irregularly-flooded marsh area with

Levee considering Sea level rise and Accretion rate in 2100. ----==-=

Fig. 9.2 Change of the Tidal-fresh marsh, Trans. salt marsh,

Regularly-flooded marsh and Irregularly-flooded marsh area without

Levee considering Sea level rise and Accretion rate in 2100. -««««=====



Wetlands Restoration of Suncheon Bay

Considering the Sea Level Rise

Bora Moon

Department of Ecological engineering,
Pukyoung National University

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
1s 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

_Vi_



for the simulation.

The change of wetlands category was produced differently by levee, sea
level rise and accretion rate. All case showed a decrease in tidal flat
however in case of non levee condition showed not only a decrease in
tidal flat but also 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.
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SYSTEM

— Marine

— Estuarine

SUBSYSTEM

Subtidal

CLASS

— Rock Bottom
— Unconsolidated Bottom

Intertidal

— Agquatic Bed
L— Reef

— Aquatic Bed
— Reef

Subtidal

— Rocky Shore
— Unconsolidated Shore

— Rock Bottom
— Unconsolidated Bottom

— Aquatic Bed
— Reef

— Aquatic Bed
— Reef

— Streambed
— Rocky Shore

Tidal

— Unconsolidated Shore
— Emergent Wetland

— Scrub-Shrub Wetland
— Forasted Wetland

— Rock Bottom

— Unconsolidated Bottom
— Aquatic Bed

Streambed

— Riverine

— Rocky Shore
— Unconsolidated Shore
— Emergent Wetland

— Unconsolidated Bottom
— Aquatic Bed

Lower Perennial

Rocky Shore
— Unconsolidated Shore
— Emergent Wetland

— Rock Bottom
— Unconsolidated Bottom

WETLANDS AND DEEPWATER HABITATS

Upper P ial

Intermittent

Aquatic Bed
— Rocky Shore
— Unconsolidated Shore

Streambed

Rock Bottom
Unconsolidated Bottom

— Lacustrine

L Aquatic Bed

— Rock Bottom
— Unconsolidated Bottom
— Aquatic Bed

Littoral

— Rocky Shore
— Unconsolidated Shore
— Emergent Wetland

— Rock Bottom

— Unconsolidated Bottom
— Agquatic Bed

— Unconsolidated Shore

‘— Palustrine

— Moss-Lichen Wetland
— Emergent Wetland

— Scrub-Shrub Wetland
— Forested Wetland

Fig. 2. Classification hierarchy of wetlands and deepwater

habitats, showing Systems, Subsystems and Classes(Federal

Geographic Data Committee, 2013).
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63m st o] 9] 2(2014) A4

% H0m 45 Agstel 1 WMakE W nug HAch

Table 1. Wetlands Category in Suncheon Bay

SLAMM
Suncheon Bay Wetlands Category Cod SLAMM Category
ode
Developed Dry Land 1 Developed Dry Land
Dry land
Undeveloped Dry Land 2 Undeveloped Dry Land
Rice-Field 5 Inland Fresh Marsh
Tidal Fresh Marsh 6 Tidal Fresh Marsh
Vegetation I larly Flooded I larly Flooded
Wetlands rregularly Floode 20 rregularly Floode
Marsh Marsh
Tidal Flat 11 Tidal Flat
River or Lake 15 Inland Open Water
Sea Area 17 Estuarine Open Water
g =2d AA

2o HAS flsf A cxte] deA S dA FHE AR Ad G
FAYEEZRFES] HuE AU oS fldl SEA ALY ol
& Abgstdl e, Hlas ffs A dHE A= AFT 5A
AEEFEE 3A 4% 54749 %7 pH o2 ] A™KETE 30cm
7HE Emohxvhs AR E, 200008 vtE ez Ao st 1ES

2w AR 9 FeE AAstel Ay ek 194399 FT A A



A4 @Asl ol AL Aol EAT Ao} Aol 92 A #
AN BEFe WSS 1w A Lolq HAE HAES A5 2015
< 7o 2 20254, 20504, 2075 1Az 21009 9] &

wokth E=d HAE Wael A FH A5 o W] weh $49 B E R
Walsh o gl Aol A Gobu] it AWt Al HHES
A AR 80%, 60%, 40%, 20% = ZHAAIH S o<} 5
e Ugdskel 2 7] A5l U@ wakE o=

9l 2100 9] W3} gha A8 nas] FA

Aol F5(2) « HH5 H3HE) * 5 dsA(2)

= 20

Z} Zke] Case= W3 2ol & 207HA 2 &7 5 AtHTable 2).
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Table 2. Case of the Wetlands change prediction

Accretion Rate

Accretion Rate

Accretion Rate

Accretion Rate

Accretion Rate

Initial Condition 80% 6096 409 20%
SLR 0.63m Case 1. 1 Case 1. 2 Case 1. 3 Case 1. 4 Case 1. 5
Levee
(0)
SLRIm Case 1. 6 Case 1. 7 Case 1. 8 Case 1. 9 Case 1. 10
SLR 0.63m Case 2. 1 Case 2. 2 Case 2. 3 Case 2. 4 Case 2. 5
Levee
(X)
SLR1Im Case 2. 6 Case 2. 7 Case 2. 8 Case 2. 9 Case 2. 10

_15_
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(a) DEM

Fig. 4.

(c) Wetlands Category

DEM, Slope, and Wetlands category in Suncheon Bay.

_17_

@ Irregularly Flooded Marsh
M Sea Area
@ River or Lake
Tidal Flat
Tidal Fresh Marsh
Rice Field
@ Undeveloped Dry Land
@ Developed Dry Land

0 05 1 2 Kilometers
T



HBAZ A

=
=

)

S =t i R

Az

-

_XL
G

ﬂl

H] & o] Z}7} 39.59%, 42.11%

tﬂ'

o] F 94.01% A}

oy

SLAMMS. 2 7

T AUtk (Fig. 5).

T

BA sAHEE

ot

(b) SLAMMES = ¥

Fig. 5. Aerial photograph and wetlands reappearance map in 1948.

_18_



Table 3. Change of wetlands category in Suncheon Bay

by SLAMM wth Levee (%)

SLAMM Category e 2050 2075 2100
Condition
Dry Land 38.96 38.45 38.37 38.25
Developed Dry Land 452 452 452 452
Undeveloped Dry Land 34.44 33.93 33.86 33.73
Rice Field 23.94 24.18 24.15 24.15
Vegetation Wetlands 2.02 2.28 2.38 2.52
Tidal Fresh Marsh 0.92 0.92 0.92 0.88
Transitional Wetlands 0.00 0.17 0.20 0.25
Regularly Flooded Marsh 0.00 0.09 0.16 0.26
Irregularly Flooded
. 1.10 1.09 1.09 1.13
Tidal Flat 10.99 9.86 8.93 7.99
River or Lake 1.92 1.91 191 1.90
Sea Area 22.16 23.33 24.26 25.22
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(a} 2015 Initial Condition (b} 2030 (a) 2075 (d) 2100

Fig. 6. Change of wetlands category in Suncheon Bay by SLAMM with Levee.
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W Irregularly Flooded Marsh
B Sea Area
B River or Lake
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W Regularly Flooded Marsh
W Transitional Wetlands
Tidal Fresh Marsh
Rice Field
W Undeveloped Dry Land
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Fig. 7.1 Change of wetlands category in Suncheon Bay by SLAMM without Levee.
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Fig. 7.2 Change of wetlands category in Suncheon Bay by SLAMM without Levee.
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Table 4. Change of wetlands category in Suncheon Bay by SLAMM without Levee (%)

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 452 451 451 451 451 451
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 4.36
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
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Table 5.1 Change of the Vegetation wetlands area considering Levee, Sea level rise and Accretion rate

in 2100 (Unit:%)

Current Accretion . ) . .
Sea . Accretion Accretion Accretion Accretion
Vegetation Rate
Levee Level i Rate Rate Rate Rate
) Wetlands Initial
Rise r 80% 60% 40% 2096
Area Condition
SLR 0.63m 2.40 241 241 2.41 2.41
Levee
(0) SLR 1m 2.52 2.50 2.50 2.50 2.48
2.02
SLR 0.63m 5.65 5.70 5.75 5.80 5.85
Levee
(X) SLR 1m 6.53 6.90 6.97 7.03 7.09
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Table 5.2 Change of the Tidal flat area considering Levee, Sea level rise and Accretion rate in 2100 (Unit:%)

Accretion ; . ; )
Sea Current X Accretion Accretion Accretion Accretion
ate
Levee Level Tidal Flat Initial Rate Rate Rate Rate
nitia
Rise Area o 80% 602 40% 2096
Condition
SLR 0.63m 9.31 8.97 3.62 8.29 7.95
Levee
(©) SLR 1m 7.99 7.62 7.28 6.96 6.64
10.99
SLR 0.63m 9.31 8.97 3.63 8.29 7.95
Levee
(X)
SLR 1m 7.96 7.62 7.28 6.96 6.65
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Table 5.3 Change of the Rice field area considering Levee, Sea level rise and Accretion rate in 2100 (Unit:%)

Accretion

Sea Current X Accretion Accretion Accretion Accretion
ate
Levee Level Rice Field Initial Rate Rate Rate Rate
nitia
Rise Area o 80% 60% 40% 2096
Condition
SLR 0.63m 24.21 24.19 24.17 24.15 24.14
Levee
(©) SLR 1m 24.15 24.13 24.11 24.10 24.09
23.94
SLR 0.63m 21.16 21.10 21.03 20.97 20.92
Levee
(X) SLR 1m 19.91 20.01 19.93 19.85 19.76
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S1:Sea Level Rise 0.63m, 52:Sea Level rise 1m,
A100: Accretion Rate 100%, A80: Accretion Rate 80%, A6O: Accreion Rate 60%,
AAQ: Accretion Rate 40%, A20: Accretion Rate 20%

(Total Area : 9328.53ha)
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Fig. 8.1 Change of the Vegetation wetlands, Tidal flat, Rice field and
Total wetlands area with Levee considering Sea level rise and

Accretion rate in 2100.
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Change of wetlands category area (%)

Case without Levee

S1:Sea Level Rise 0.63m, 52: Sea Level rise 1m,
A100: Accretion Rate 100%, A80: Accretion Rate 80%, A60: Accretion Rate 60%,
A40: Accretion Rate 40%, A20: Accretion Rate 20%
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Fig. 8.2 Change of the Vegetation wetlands, Tidal flat, Rice field and
Total wetlands area without Levee considering Sea level rise and

Accretion rate in 2100.
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Case with Levee

S1:Sea Level Rise 0.63m, 52: Sea Level rise 1m,
A100: Accretion Rate 100%, A80: Accretion Rate 80%, A60: Accreion Rate 60%,
A40: Accretion Rate 40%, A20: Accretion Rate 20%

(Total Area : 9328.53ha)

Tidal-Fresh Marsh B Trans. Salt Marsh B Regularly-Flooded Marsh M Irreg.-Flooded Marsh
Fig. 9.1 Change of the Tidal-fresh marsh, Trans. salt marsh,

Regularly-flooded marsh and Irregularly—-flooded marsh area with Levee

considering Sea level rise and Accretion rate in 2100.
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Case without Levee

S1:Sea Level Rise 0.63m, 52: Sea Level rise 1m,
A100: Accretion Rate 100%, A80: Accretion Rate 80%, A60: Accreion Rate 60%,
A40; Accretion Rate 40%, A20: Accretion Rate 20%

(Total Area :9328.53ha)

Tidal-Fresh Marsh M Trans. Salt Marsh B Regularly-Flooded Marsh B Irreg.-Flooded Marsh

Fig. 9.2 Change of the Tidal-fresh marsh, Trans. salt marsh,
Regularly-flooded marsh and Irregularly-flooded marsh area without

Levee considering Sea level rise and Accretion rate in 2100.
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