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Using GIS to Estimate Estuarine Wetlands in Three Major Estuaries and to

Quantify Wetland Changes over the Last Century
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Abstract : Estuarine wetland, where freshwater meets saltwater, is a transitional ecosystem that is valuable
ecologically for a variety of reasons, such as feeding and breeding sites for birds, fish, and wildlife. However,
research on the spatial distribution and temporal dynamics of estuarine wetlands in Korea is rare. As a fundamental
basis for wetland conservation, this study quantified the wetlands in three major estuaries, and evaluated the
temporal dynamics of the wetlands since the 1910s. In particular, this study classified the wetland types into mud
flat, sand, and emergent-plant types, and estimated the change of each wetland type, using topographic maps
produced in the 1910s, 1970s, and 2000s. The wetlands in both the Han and Youngsan River estuaries have
declined since the 1910s, but the rate of wetland decline was relatively low before the 1970s, compared to that
since the 1970s. The impact of human activities, such as the Youngsan Watershed Comprehensive Development
Project and the construction of estuary barrages, has disrupted the estuary cycles and destroyed huge amounts of
wetland in the Youngsan estuary. By contrast, estuarine wetlands have been preserved in the small Gahwa estuary,
and provide a variety of habitats for plants and wildlife. A special management strategy for wetlands should be
established as soon as possible.

Keywords : Estuarine wetland, GIS, topographic map, wetland loss

LM 2 gol w2 Ho] AuARA Fout BEe] 9
& SATIAY, FdelA FEE g
s Ak sjeke] E7be] 9T A HE WstA7]aL, =& AsiH, ok A&

Corresponding author : oikos@kei.re.kr
AR A AT A7
B ek gt wd

21 -



(Mitsch and Gosselink, 2000; Kent, 2001). 1
b FAol iz olai-foR HFA= WAl
WO Y R AR B FA47F e
H A tHFalconer and Goodwin, 1994). $-#u}h
= HE T 5UA Y B ASSTE el wet
TS Eo] FrketaL glomn, FEo] oEd
AR 54 v 2 AdA] AdE Slg
WG EAe] T Q191 o] Eofuhal, o
we} A G YA FA= e A =&
o] JekAFZ &, 1998; ©1%3] 5. 2004).
AR =4 o] AAAA A 9 At SHlE
& EA] T84S s HAow,
Aol migel] mE sl x o] BH, wi A

1
o 1A ol gol o AFDY] LA

oF

T
2
ol
o
=
L
)
ol
o
N
Ho
o =
e,
ko
oX,
o
o
i
R0

1998). S-#ueks FA4E B8] 9 19974
dAbgeko] s Pwoz s1gletglon, 1999 &
ABANS AGSFATHE -, 2003).
FARAN] Ao we FARFAAL FH
R FARTAY 2F & sraAe EdaeE
A AAY 247 oAl e, st FA
S xS g st tigk A9 55
&t Agloltt. A F7A] sl TEA 9 dlo] dES
Q- gl gk A<l

Lo

SRk e ol
Aorel712, 1997), S B4 R}
wael Oif el A vFstTae

H WEEAZAS G ofa) FalE
PAUNAZATY 242 FA 3} et el 5
ol A Aol we olFoiAa glel,
sradel mEsE A% BAL Fassv

@ Agoltt. FPIRAR R NFEA
oz 7153 9o,
o Agsi.

fo
e
e
ST (2
XN
[rt
offt
>,
=2
ol
L [
2 X

rlo
o, 0
o]

x

12

_1>~

_0|L

rlr

L EAANE, ofF § AR N84

U

tlo N

o

_ﬁ
ol
o
-
o
R
N
=
e
=]
X
T
:‘\_—"4

or

S
o Qvh} wEsa 9)

ol 2w 90 Bt sl px|ee] 427} o
= AL FEHAdeA gebstast 27 EAEE

o
FRstel BRrA Rxsh AAQH WEE B4

= 5
dtk o8 Fo sTaAe] B BT % 37
Fol BAE Fgate] ATHA] e BEwe
2 A% AAete Fysked G880 28
# g2 Aot

2. A7 i+

o
ol
ol
—
rlr
o
=
)
o
fu
o
N
ot
o
o,
o
=
o,
ol

22 -



BOMDE] ARz FAHA )
ot AT U wRel e
A9 A ol wet Azl
wa glek. WELE P
& BAGAE vEse] AWeeA
ael3 AojApe] WA o

Ao GANEAGOR A%
nEFAelA s A
o7k ABHRA A o

!

2
!

I
N
o

¢

on Mt dlo

2 L

o X
HE et o o

o2
o,
i

ozﬂ
T
s T

°
&
iy
B

oo o
)
rlr
Ho
k1
ofrt
<)

oL
i)
4%/
o
L
.
>,

mlo
Y

I

o

1 98

ol
N,
=t
)
L
N

)
ox i
=2
%0
e
af
A
o>
N o A e

Hoo
i ruli o
e
i o
o|N
ol
ol
fl
>0
o S
> B

Fo
o 1%
ol

ol

e

o >
e
i

o

W
2
oo

i

i
rob g
)

=
N
-

of{
5
10
2
W M
rlo
ol
g
)
N, o
—O‘ [e]
M
o
)

2

o
ol
-

c L 8K

ol

ol

-

12

=

)
o rlo rir

i

N

N

&

ot
T
o

ol

o

T

[

v

o,
2
o
=
ok 2
>
0 £ ot
ol
o0

by
X
2
=
ot
F_BE
ot
H
2
©
-z
I
p‘h
£
e o Py
e
N,

Y

jacs
9
o
=
2
[o
fru
of\
fo
o
By
182 -
2
18 dlo ot B¢ 18

L
re
-
il

i -

oax

B9 guEd 5 2o 4 azm 91
shar glo] wWE EAolgo] ol Folgrh et
Az Adwgel ST el AXF wep
EAZ oldshaA BTE AR i A
4% Z7hm Quh ST% A4 olF £ 5

GISE &8¢t ste

>

R|FH 2 waiFo| BAlol 2t o

-

T olatE Qe AMREE oEe %‘
o], 1317]9} 71e.2 9 #ﬂl 7H11H‘L
‘9_ \=4¥e}

) 3
s MTen Jades Fas A4

A7F #EH AT

o}

AT REeR AUE EAo]go] o]Fo}x
Qo) DAL Bel) Fagol Hla) 4
Moz Ao Holth. ek BAR T 7
ol X8 AR AR vhgete] g
9 FEe A4S glowl, Fu YA 5 A
ABAE otEH T ) S8 AATE FHow
APARARIGEA 5 Foay 2 e
F52 98 764 P FAska Qo
s Tele) s Aol i AdaE 2ae

oAM= sEAY d3s AHHeR
okslz] 98] 1910, 19709, 2000t
FEE g5s1glon, AP~ 2835}

2] GIS-DBE T-Fsl3lth Ad=s 5
3t A9 ks d o] ofH ALY HA
%K]%E% FAzte] shrEAel gk Mgl

Han (Jang—hang Wetland)

Youngsan (Estuary Barrage)

Gahwa (Jinsa Complex Site)

Fig. 1. Current status of the Han, Youngsan, and Gahwa estuaries
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Table 1.

National topographic maps used in generating estuarine wetland

three estuaries of Korea

GIS database in the

Maps in the 1910s

Maps in the 1970s

Maps in the 2000s

Years generated

1914-1918

1975-1977

2002-2003

Scale

1:50,000

1:25,000

1:25,000

Han River estuary

13 quad. maps

35 quad. maps

35 quad. maps

Youngsan River estuary 8 quad. maps 16 quad. maps 16 quad. maps

Gahwa River estuary 4 quad. maps 9 quad. maps 9 quad. maps
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Table 2. Accuracy assessment for wetland classification created by topographical maps

Topographical map classes Producer's User's Overall
Landuse/landcover classes
wetland other total Accuracy Accuracy Accuracy
Han wetland 6 3 9 66% 75%
Estuary other 2 89 91 97% 97% 95%
total 8 92 100 - -
Youngsan wetland 4 4 8 50% 66%
Estuary other 2 90 92 98% 96% 94%
total 6 94 100 - -
Gahwa wetland 4 7 11 36% 80%
Estuary other 1 88 89 99% 92% 92%
total 5 95 100 - -
wetland 14 14 28 50% 73%
Total other 5 267 272 98% 95% 94%
total 19 281 300 - -
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Fig. 2. Wetland distribution over the 1910s through 2000s in Han River Estuary
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Table 3. Wetland change of each wetland type in the Han, Youngsan, and Gahwa River estuaries
over the 1910s through the 2000s

Total Area Wetland Area (% Wetland)
Estuary Type
(ha) 1910s 1970s 2000s

Mudflat 25,894 (5.87) 25,044 (5.68) 16,441 (3.73)
Han 440,793 Sand 5,546 (1.26) 2,872 (0.65) 234 (0.05)
River ’ Wetland 0 (0.00) 1,005 (0.23) 672 (0.15)
Sub Total 31,440 (7.13) 28,920 (6.56) 17,347 (3.94)
Mudflat 30,893 (20.22) 25,612 (16.76) 1,421 (0.93)
Youngsan 152.800 Sand 48 (0.03) 122 (0.08) 10 (0.01)
River ’ Wetland 0 (0.00) 1,192 (0.78) 98 (0.06)
Sub Total 30,940 (20.25) 26,926 (17.62) 1,530 (1.00)
Mudflat 1,097 (56.51) 1,178 (5.92) 1,093 (5.49)
Gahwa 19.898 Sand 310 (1.56) 48 (0.24) 44 (0.22)
River ’ Wetland 14 (0.07) 61 (0.31) 50 (0.25)
Sub Total 1,422 (7.14) 1,287 (6.47) 1,186 (5.96)
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Fig. 3. Wetland distribution over the 1910s through 2000s in Youngsan River Estuary
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Fig. 4. Wetland distribution over the 1910s through 2000s in Gahwa River Estuary
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