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Abstract

In this study, the assessment scheme has been developed to evaluate the ecological function of rivers
which were changed by the river improvement project. The evaluating factors are composed of physical
structure in river channels and ecological connectivity in river areas, and each value of the factors is
quantified based on 4 and 2 variables, respectably. This scheme was applied to past (1918, before artificial
river improvement) and present Mankyung River area. A GIS model was adopted for calculating, analysing,
and presenting river ecological conditions using the 204 grids and 7 reaches in study area. Comparison
results show that the evaluation grade was decreased in both factors after river improvement. The main
causes of lower grade (from II to IV) for physical structure are the river straightening and crossing
structures. The reduction (from II to III) in ecological connectivity grade effected by linear fragmentation
due to roads and rails is found to be greater than areal fragmentation due to land-use. In particular, it
is also found that a high degree of ecological connectivity in 1918 was distributed along the river, but that
one in 2007 showed a tendency to scatter because of the construction of levee and increase of urbanized

area.

Keywords : river area, river assessment, physical structure, ecological connectivity, land-use
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Table 1. Evaluating Factor of Physical Structure in River Channel

Category Factors Score
Degree of river meandering (=stream length/straight length)
River . . 5 4 3 2 1
Geometry Sinuosity
High Medium Low Very low Straight
(> 1.50) (1.25~1.50) (1.05~1.25) (1.00~1.05) (=1.00)
Artificialness of levee material
Lateral 5 4 3 2 1
.. Levee
Continuity Wood, Stone
No Levee Soil o7 Gabion Concrete
Vegetation
Degree of the flow continuity through a structure
L ) (a: Notch width, b: Structure width)
Longitudinal Crossing
Continuity Structure 5 4 3 2 1
No Structure | a/b (>80%) | a/b (60~80%) |a/b (20~60%)| a/b (< 20%)
Adjacent Artificialness of Governing Land-Use
Land-use 5 4 3 2 1
Adjacent on
Land Jrifical <10% =30% =50% <70% > 70%
Natural > 90% < 90% <70% < 50% < 30%
Land-use
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L

Evaluation Score (in a Grid)

Table 2. Evaluating Factor of Areal Fragmentation due to Land-use
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Table 3. Evaluating Factor of Linear Fragmentation
Evaluation Score (in a Grid) Rpad (Yes) Road (No) Rgad (Yes) Road (No)
Railroad (Yes) Railroad (Yes) Railroad (No) Railroad (No)
Levee (Yes) 10 7 5 3
Levee (No) 9 6 4 0
Adjustment of the score (= Score x Weighted Value)
Degree of Fragmentation (%6) 80 <D.F.* 50 <D.F. <80 20 <D.F. <50 D.F.<20
Weighted Value 1.0 0.8 05 0.2
*D.F. (Degree of Fragmentation) = Evaluating Factor in a Grid / Grid Perimeter x 100
Table 4. Grade of Physical Structure in Channel
Grade Physical Structure Index (I,)* Description
I 42<I, <50 Excellent Condition
II 34<I, £4.2 Good Condition
I 26<I,<34 Moderate Condition
v 18<I, £26 Poor Condition
\% 10,518 Very poor Condition

*[, = (River Geometry + Lateral Continuity + Longitudinal Continuity + Adjacent Land) / 4

Table 5. Grade of Ecological Connectivity in River

Area

Grade Ecological Connectivity Index(I.)* Description
1 0sl.<1 Natural with excellent connectivity
I 1<, £2 Largely natural with a small fragmentation factor
111 2<I. €3 Moderately natural with a large fragmentation factor
v 3<l. <4 Serious condition with a little connectivity
\% 4<I. <5 Fragmentation have reached a critical level

*[. = (Areal Fragmentation + Linear Fragmentation) /
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Fig. 1. Concept map for Evaluation of Ecological Function

Table 6. Information of Levee Construction in Mangyoung River (1924 ~1940)

Year Levee length (m) Year Levee length (m) Year Levee length (m)
1924 7,574 1930 4,120 1936 -

1925 4,544 1931 6,969 1937 1,155

1926 5,360 1932 - 1938 10,207

1927 361 1933 15,449 1939 -

1928 2,259 1934 7,275 1940 4,500

1929 13,885 1935 760

402

BEKERBEMNE



\
/‘\J
o
Study Reach 1%
# W
| \ A
X Soyang Stream )
leonju River e
N J\x?
\
O

Fig. 2. Study Area in Mangyoung River

>
5
©
l

o off

_?{_‘,

2~

m

2

L

oo

o

N

N

olf

st

o g

=

ol

o

=y
|o
fru
~
>,

2 op o

yo, 2
i)
N
X
olr

4 of
Y
=
o
l‘i

e

o

I
]
QL

ol
X
Lol T~

M © ol
Y
e
2
-
=2,
R

o
£ o
ox
of{
)
rlo
e
T ox
ol
e go

Y

of{

o

(o3

- 0
ol o

e

®

[\

B 67
QL

o Sb nt M Ay rlo
i
e
N
o
no g
o do M
R

|o
e
R oo

M
12
tio

ox, 1ot ol

£ o

e K
_OL
Rt
-

2
o,
)
fr
e
An)
0
-0,
7
jul

o
N

)
e
-4
18 4
19
>
)
I
S
Mo
st
_0|L
rr
sl
[o
il
T
o
30
i)

10§

A N
S
el

02
0z
ok
ok

a
O]
»
i
1>

A7) HFe] E2]F dolE 2 EXo]&d
HA53H7] flelA] 2 AtelAlE 19184 A, 2010
AR, 2010 DEM 22] 32 2007 8745 E4]9)
L3k AAF YEh s ARE o4
A

1

oo M
of

iy
il
-

ro Mt
ol
o,

H

ol

Rc)
o
2

olmx] o] ol HE e sk
FFe] HAS S 723} o] dasit
1715 4(GCP: Ground Control Point)& ©
AL QdAtgel sk wAEE 71Ekery
713818+ 1 A (Geometric correction)
183 19189 AP EE F9E it
HAEE AEAFZ2 WS o] &3l

>
oA
oot

o o & X

g
ih)
T o

ol
-

o oo oy fo N g L &
N[

o> dH

;Q fl o%
1)
e g
i
52
N rlr o O;l-;
T R
b1 = fr
of\
o T
rio
)
o
g
Sy
N
N
B
=]
i—’a
)
i
T
ot
ot

o
o
[0p!
ot
o
2
>
N,
o
ki
1o,
[»
oy
o,
g
~
2
j}_{
“
(e
ol
)
il

Qe ztomn F=213518 ek Fig. 3 tiaA|
A @ met 2010 F-gAtzle] #x R A A Tk A
Apsolth

0%
Fasigon, 258 ARE Folo] o1F, Wy, T2E
4 A doleg ekl EA5EE
-
AR, 9, 4, ARA, 27,
LA, B 2 B, A2 M B 8} 3Bo A

T8t 53] 1918 A @ == GIS $7dolA 870 &

BATE B4YE 20144 4H

o 1o | 18z 18| 05| 185

)@ o vor| o2 | oy
o

il

22 23 0 s I W e e 5 6 7

g
2N

wze | 120 sao | 1sr| 192 | 103 | 15| 105 o

12t |i2) 1 2 3 4

10s | 10| oo | 107 o

F
LN

7@@&3&&5535

slefa|a|a]ala|z|=]|z]|5]2
2

T
Fig. 4. Grid and Channel Reach in the Study Area

)
)
o2
tlo
RS
(2}
_O|L
32
K
il
i)
-

N
of,
N
il
Ho
:‘3{5
QL
H
-
[~
rlo

403



41 EX| 0|8 Hzte| "It

dlele] 19184, 20074 EA0l §9% 124 23
Fig. 59 7o) Wehiigich, 1918415} 200739) =7]o]
BRE A, 59, 54, S B 3ee), 24, 419, 2

A, Fe 2 A S 87 FEor dAAZIH Table 7

il

o

Fig. 5. Comparison of Land-use Change between
1918 (Left) and 2007 (Right)

< A o] BX0]8 A, Hl& o wskEke] et
EAATolnt AA1918 )l s A (2007 = 71
Aoz et %A, A, s td EX|olEo] 2
7} 4.32%, 5.18%, 483%= AA F7rettt A&A1Y 7
G AFAZE A FAA7E g SHo) A
A WA B2 A%t s FAE AlA|, A9l A
&3] EXol§ FiEe] ol& et A
UERT Fig. 6(a)= 21738 5 37 sk
& Exo]go] MAH Egoltt 4 57t
EA 9527 4 Fig. 6(b)9} 7ol B k7 2]40]
A5 FAE 7 B ARCIATY) AAEY
FAE EFeksl7] wiolth SA1918 7]l W
A007d 715) 3 BA0lE &2 AHR092%
21(0.43%), WF#1(14.34%) ‘5ol sidsiek 2o 7

il

14
o X o
)

;__"‘
o
1=

o
- H;I ot oy WY

™o

ﬁ
:
2

=]
H
4l
o

=

il
=
I

A

>

)

A

Ho
k1

(a) Farmland in River Confluence

(b) Channel after Weir Installation

(c) Old River Channel
Fig. 6. River Area’s Photo after River Improvement

Table 7. Results of 1918 and 2007 Land-use in River Area

1918 2007 Remark
Classification

Area (km?) | Rate (%) | Area(km”) | Rate(%) | Area(km® | Rate (%)
Forest 0.42 1.06 0.05 0.13 037 ¥ 092 v
Water Area 2.07 518 1.90 4.75 017 ¥ 043 ¥
Wetland - - 1.93 4.83 193 & 483 A
Farmland 27.31 68.25 29.39 73.43 207 A 518 A
Grassland - - 0.06 0.16 0.06 A 0.16 A
Vinyl house/Orchard - - 0.48 1.20 048 A 1.20 A
Bare Ground 6.28 15.69 0.54 1.34 574 W 1434 ¥
Urban 3.93 9.83 5.66 14.15 173 A 432 A

Total 40.02 100.0 40.02 100.0 - -
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Table 8. Results of 1918 and 2007 Physical Structure in Channel

Reach 1 2 3 4 5 6 7 Mean
1918 I I I I I I I I
Grade
2007 v I \Y v I I I\% I\%
Change in Score 3V - 3V 2V 1V 2V 3V 2V
2.0
Sinuosity & Levee = Crossing Structure m Adjacent Land-use

1.0 +

0.0 -+

-1.0 +

20 |-& b

Change of Score

-3.0 +

T AT AT AT A

-4.0

Reach No.

50

Fig. 8. Change of Each Variable Score for Evaluating Physical Structure
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