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Abstract This paper defines the hydro-geomorphological river area to estimate the change of the river function
before/after levee construction, and proposes the methodology that calculates the river area by using GIS. The
boundary of river area is determined by the 100-year potential flood inundation area without the levee effect of the
flood protection. Firstly, 1918’ land-use map was digitized and the changes were analyzed by comparing with 2007’
digitized map. The result shows that urban/farmland zone in Mankyung river area were increased by 0.4%/11.6% and
bare ground was decreased by 10.0% so that the effective use of floodplain due to levee construction leaded to better
productivity, but the decrease of the environment function of the river was predicted as result of the reduction of

the river area.

Key Words : Land-use, Levee construction, River Area, River Improvement
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[Fig. 1] Definition of Active River Area[2]
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[Table 1] Adjustment about legend of land-cover

Legend 1918's map 2007's land cover
Village Residential Area(110)
facility Manufacturing Area(120)

Urban = Commercial Area(130)

= Settlement Area(140)
= Public Facilities Area(160)
Paddy Paddy(210)
mulberry field Upland(220)
Farmland Orchard Vinyl house(230)
Orchard(240)
Other Farmland(250)
broadleaf forest Broadleaf Forest(310)

Forest Coniferous Forests Coniferous Forests(320)
Bamboo Mixed Forest(330)

Little Pine -
Grassland Reed Beds Natural Grassland(410)
assian Artificial Grassland(420)

Wetland Wetland Inland Wetland(510)

cran Salt Field Coastal Wetland(520)
River inland Rivers(710)
Water Arca Lake Seal720)
Garden Natural Bare Ground(610)
Bare Ground| Burn Field Other Bare Ground(620)
Fallow Ground -
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[Table 2] Results of land-use change in river area

1918 2007 Variation

Classification | Areq | Rate | Area | Rate | Area | Rate

(k) (%) (k) (%) (ko) (%)
Urban 158 74 166 77 08 A 044
Farmland 1545 22| 1103 &9 49 A 16 A
Forest 35 16 04 02| 31v| 15V
Grassland 04 02 05 03 01 &l 01a
Wetland - - 58 27 88 A 27 A
Water Area 173 81 103 48 0V 33V
Bare Ground 224 105 09 04| 214V¥| 100W
Total 2139/ 1000 2139| 1000 - -
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[Table 3] Results of land-use change in Mankyung T8 A 718 H AF T d ) o] Bt A Aldlsk=
river (upper - middle * lower reach) W%EQWBW1a T QA 7P ZEz o] BE
5 BT VU2, e AR AR S sl
Reach Classification Area Ratio | Area Ratio 2918 93lE 9)5le] Ao TR R
() (%) () (%) = CerT
Urban 04| 120 o02] 54 ‘EJOJ b oleH12]. b opue} A= el ol =
Farmland 4] %9 18| 416 AE n R F o ZEE thorst AAA zAlo] Fhsalne
U Forest 0.02 05 | 0004 01 _ _
i - - : 377159 Walo| = Fa3 F7to] & Aot}
P Grassland - - 0.1 17 A7) ] E‘—Oﬂ © ] = ]D}
v Wetland B 11| 287 S A FEA AZAR 7)Ee] ZYEA
e[ Waeana [ 04l n2] 06 [ B8 Alsh BoAge] @E sH0] AEo] S90Sl
Bare Ground 15 394 0.02 0.7 -
2% S ol 2= L A . 2] EXANS 7
total 37 100 37 100 Xﬂ ] ]i XﬂT‘)’_ ] ‘i|' \_— T ]E ] o = o= -
Urban 10 73 07 54 Aok A shd o] Al F4go] dagh Amrt s
Pavbnd | 85] @i 108 ®5 pzge oug @ AfddE 10184 AFEAA
M Forest 0.02 0.1 - - . } - -
O S SW EXolgo] BuE UAE 2 15 2 Suw
fli Wetland - - 08 6.0 E qaproz spgst oz sl ando) Al AA
e | aerfrea | 194 AL ML 8 2 Agslm, A4 sk AsA, S ST v
Bare Ground 29 21.8 0.02 0.2 o
total 134 100 134 100 SkSaT.
Urban 25 119 48 230
Farmland 136 &0 146 02 [Table 4] Result of river area change on each frequency
L Forest 04 2.1 0.02 0.1
0 cQ
w Grassland 02 09 01 04 Reach River Area(ki) | River Area(kr)| Ratio
e Wetland - i B0 B ) eac (100 f) (Low fr) %)
r Water Area 12 5.7 1.1 5.3
Bare Ground 30 | 144 01 04 1918 369 187 506
Total 209 100 | 209 100 Upper 2007 172 L7 Equal
Variation 197 v 015 V¥ -
1918 1342 392 292
i mUpperreach 7 Middle reach [ Lower reach Middle 2007 2.0 210 Equal
200 Variation 1072 Vv 122 Vv -
£ w0 1918 20.85 4.20 20.1
i I Lower | 2007 354 354 Equal
&:“l oo Irban Farmland Forest Grassland Wetland  Water Area B Variation 17.31 v 0.65 v _
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4.3 SIEIZ7I0| MO A s A 2A1918) s FF2 100d RIE ZHA9 A=
o l_"_ o4~ T2 - =
< < WA o) 7} AF 50.6%, o5 29.2%, s 20.1%= vlj$-
FEO] AWl WAL AL ol FE O1F L
o g8 Y3yt 2a3k AX Ao 2x= <
e e SHIS 2 ARIS A% A7l 15§ Alsl el
3| ey o) [} Z _‘:_ )
?7]'41 O}ljl' 1:],1:!]— ]—10};—'1?"/] ﬁz%oﬂ O} x]‘l“7 o :9:_']— g;gl_‘% ,\O], CE 0]'TI"/] 8]—73_%'—7{_}‘01]/\'] ijig‘} Zi—g
A3 2w ul olx)&l 7 9) 2l B
B 9] AEA AL oA sk glo] sk T4 2 Jehdth skl & 1009 WlRe] sk Erke 753
ﬁ;qg ) ok3l A u]-m e 19 H
AT I A PR TR LT UA L g g2 g5 Guzn WHe A7t 54%
o] A= AA Z7re] AA4L 99 A3 7 _ -
AT 44 shaledtel dAS wlstel A B2 g0 ga0q abalE A1Fom 77 78% 311%,
=2 38 S A [e) zﬂ—}r] [e]
8lazl sk}, TNCOA] At Rl SR R 155% 229 Aoz eyt ole} e szt

2425



VS| TR A A5 AUE, 2014

il

o

NEEREE

oleke

T

o
Bl
olo

EA]0

L
T

[e:
fs

1773}

s

3.

w
el
ok
&
o
=
S

k=

oF
o)

T2, Y 7154 S0

¢

ofp

5}

S
o

~

o
Je

N
4
)

B!
)

and

7ok vE

[}

x|

2
ol =24 7]

o

L

Photographs

3)
2]

47]

gl

}_

9

HA

=

@Alel
=1

=
Using Aerial

ol
References

Kyonggi Province", Journal of the Korea Planners
Association, Vol. 38, No. 2, pp. 35-48, 2003.
[6] Ministry of Land Transport and Maritime Affairs,

Topographic Map in the Mangyoung River", Journal of
Urban Area by Urban Land Use Change: In case of

Conservation Framework for Protecting Rivers and

Streams, pp. 59, 2008.
[3] S.G. Kim, K.Y. Ko, "Evaluation and Comparison of

Korea Water Resources Association, Vol. 45, No. 2, pp.
DOI: http://dx.doi.org/10.3741/JKWRA.2012.45.2.127
[5] C-1. Choi, "A Study on Natural Hazards Vulerability in

Cadastre Information Association, Vol. 11, No. 1, pp.
127-136, 2012.

191-198, 2009.
[4] 1. Hong, J.G. Kang, H.K. Yeo, "A Study on the Channel

Stream Naturalness of Before and After Works Using
Stream Spatial Information", Journal of the Korean

of the Korean Society of Civil Engineers, Vol. 45, No.

2, pp. 48-56, 1997.
[2] The Nature Conservancy, The Active River Area: A

7| Zzd o, A

Planform Change

}

3
[1] H.S. Woo, S.H. Lee, "Eco-friendly River Plan", Journal

i

+

H
i=]

loj2}

il
O
=

o
=

k!

]

Aol

Rl

[e)

%

]

RE4

d

gl

3} 4071

}.
9]

3]
o
=z

ALS R eI
72 olojFlom,

3

=

(¢

=

[}

=z
“
=

871 43
o]

[e)
-+

© ool UAsh A )
Fi 20192 w19 20 el

7

A4 o] el
[}

‘g]
Al Aol 20073 )

T

AN5 A AA19189)

}.

ol 713 2 1)

1918

3z

=

L

Al Aoz Lebg,

50.6%, < 29.2%,

s}

ke o]

3}

—~
o

%

1910’s",
of  Geographic

Association
Information Studies, Vol. 10, No. 3, pp. 93-103, 2007.

Topographical Map which is Produced to
of Korea

Schematic Plan for Mankyung-River, 2012.
[71 S.H. Bae, "Urban Change Analysis using 1:50,000

Journal

=

p

of wh

>
nn

7N

L
L

Ministry of Environment, Environment Geographic

(8]

il

N
o

Ho
Il
A
o

2426



Information System : http://egis.me.go.kr

[9]1 H.H. Chung, S.I. Na, S.H. Lee, J.Y. Choi, "Construction
of Farmlands Spatial Information for Reasonable
Adjustment of Farmland Use", Journal of Korean
Society of Rural Planning, Vol. 15, No. 4, pp. 213-220,
2009.

[10] N.S. Noman, E.J. Nelson, A.K. Zundel, "Review of
automated flood plain delineation from digital terrain
models", J. Water Resour. Plan. Manage., Vol. 127, pp.
394 - 402, 2001.

DOI: http://dx.doi.org/10.1061/(ASCE)0733-9496(2001)
127:6(394)

[11] Ministry of Land Transport and Maritime Affairs, River
Design Criteria, 2009.

[12] Arnaud-Fassetta G., Fort M., "The Integration of
Functional Space in Fluvial Geomorphology, as a Tool
for Mitigating Flood Risk; Application to the left-bank
Tributaries of the Aude River, Mediterranean France",

4th ECRR Conference on River Restoration, June, 2008.

Al & M(Hyoung Sub Shin) [X45|94]
¢ 20104 29 1 FEUSk sk
REREELRICL BN
2003 22 ~ @A) @)
#9479 AAFAT
<BARR>
Felsh Agy gt
= 2@ Hong) [X3|94]
2003 29 1 Ag st vaty
B78H(<] BHAAD)
© 2003 29 ~ &A : =AY

FAT FHATY

o

<HAROR>
a3k, skl Eet

2427

2 X| A(i-Sung Kim) (X459
e 2007 2¢ : ZAEustw oEkd

EE3IH(F e
e 2007 1¥ ~ s+ 7147)

A .
*

2]

A7 49

<A
83, E53t
Z T E(Kyu Ho Kim) (X389

¢ 1999 29 : ATt ekl
EEFa(F)

o 10874 19 ~ @A) BEAH7
A7 A7)

gl

[}
2
gt

<P
Weels), B





