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ABSTRACT: This study analyzed the aspect of bed change according to the stable channel design on the Wonju River to
quantitatively evaluate habitat suitability (HS). According to the result of evaluating stable channel of object section in the
Wonju River, 17 sections among total 20 sections were stable and 3 sections were unstable. Physical disturbance
improvement evaluation (PDIE) was the range average showed good disturbance condition with a range average of 112.17
points. Habitat suitability index of Zacco Koreanus, the most dominant species of the Wonju River, was used for analysis of
physical habitat for fish. According to the physical habitat analysis result, HS was 0.16 and weighted usable area (WUA) was
347.68 m’. The methods of improving/introducing/removing structures and dredging stream channel were used for stable
channel design of unstable channel, and analyzed PDIE according to the aspect of bed change and changes in habitat
suitability. Stable channel design was possible in 19 sections in times of structures improvement/introduction/removal, and
PDIE was 117.53 points, HS was 0.14 points, and WUA was 313.37 m”. Stable channel design was possible in all 20 sections
when dredging the stream channel. PDIE was 116.50 points, HS was 0.16, and WUA was 332.14 m’. Therefore, this study
obtained channel design measures that can improve physical soundness and stability of the Wonju River, and it was analyzed
that it will have no impact on changes of physical disturbance and physical habitat. Furthermore, this study analyzed velocity
and depth of each section and appearance frequency of riffle and pool to analyze correlation between physical disturbance
and physical habitat. According to the analysis result, it was identified that the analysis of riffle and pool showed similar result
as the evaluation result of physical habitat.
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‘Wonju River basin
Basin area : 152,92 km?
River length : 25.66 km
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Fig. 2. Habitat suitability index of Zacco Koreanus.
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Table 1. Stable channel evaluation of Wonju River (present).

Section Distance Elevation Slope Stable Error range Evaluation
(m) (El.m) slope for stable slope

No. 1 768.35 85.5 0.00429 0.00725 0.00798 0.00363 Stable

No. 2 1513.35 87.7 0.00295 0.01050 0.01155 0.00525 Unstable

No. 3 2290.55 90.0 0.00296 0.00345 0.00380 0.00173 Stable

No. 4 3136.23 93.1 0.00367 0.00513 0.00564 0.00256 Stable

No. 5 3942.77 94.5 0.00174 0.00388 0.00426 0.00194 Unstable

No. 6 4759.60 98.0 0.00428 0.00592 0.00651 0.00296 Stable

No. 7 5593.09 100.7 0.00324 0.00374 0.00411 0.00187 Stable

No. 8 6423.59 103.6 0.00349 0.00331 0.00364 0.00166 Stable

No. 9 7214.86 104.5 0.00114 0.00208 0.00229 0.00104 Stable

No. 10 8015.50 107.2 0.00337 0.00550 0.00605 0.00275 Stable

No. 11 8831.72 109.6 0.00294 0.00490 0.00539 0.00245 Stable

No. 12 9634.36 1151 0.00685 0.00779 0.00857 0.00390 Stable

No. 13 10432.11 120.1 0.00627 0.00861 0.00947 0.00431 Stable

No. 14 11241.07 123.4 0.00408 0.00495 0.00545 0.00248 Stable

No. 15 12022.17 129.8 0.00819 0.01602 0.01762 0.00801 Stable

No. 16 12823.43 136.0 0.00774 0.01277 0.01405 0.00639 Stable

No. 17 13604.39 144.4 0.01076 0.01450 0.01595 0.00725 Stable

No. 18 14389.28 153.2 0.01121 0.01843 0.02027 0.00922 Stable

No. 19 15211.48 162.8 0.01168 0.02707 0.02978 0.01354 Unstable

No. 20 16002.66 172.3 0.01201 0.0169 0.01859 0.00845 Stable
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Table 2. PDIE results of each section (present).

Section sPcEc)JIrI(Ea Section spcg)lri Section sPcEc))IrE Section sPcl:élrIZ
No. 1 115 No. 11 124 No. 21 110 No. 31 105
No. 2 117 No. 12 125 No. 22 122 No. 32 104
No. 3 104 No. 13 122 No. 23 123 No. 33 105
No. 4 123 No. 14 105 No. 24 106 No. 34 103
No. 5 119 No. 15 111 No. 25 115 No. 35 103
No. 6 106 No. 16 108 No. 26 106 No. 36 104
No. 7 113 No. 17 105 No. 27 109 No. 37 104
No. 8 124 No. 18 120 No. 28 123 No. 38 103
No. 9 101 No. 19 116 No. 29 124 No. 39 104
No. 10 124 No. 20 104 No. 30 124 No. 40 104

Table 3. Analysis cases for results of physical disturbance
improvement and habitat evaluations.

Classification Explanation
Case 1 Present situation
Case 2 5 years later - no artificial change
Case 3 5 years later - structure improvement
Case 4 5 years later - dredging
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Table 4. Habitat suitability and weighted usable area of
each cases.

Classification HS WUA (m?)
Case 1 0.16 347.68
Case 2 0.14 316.15
Case 3 0.14 313.37
Case 4 0.16 332.14
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Fig. 5. Comparison between habitat suitability and weighted usable area results



176 W.H. Lee et al. / Ecology and Resilient Infrastructure (2017) 4(3): 169-179

v Bed change (Case 2)
25 o Bedchange (Case 4)
-2 -
E
T 15
g
s 1 I
< H
- 05 é i |.
é .
0 _-:..,'.,! -.-"-m“'n"-"«-‘i\yi }1.“'1‘ ;1
05
1

0 2000 4000 6000 8000 10000 12000 14000 16000
Distance (m)

Fig. 6. Bed change according to case 2 and case 4.

of| A Abef 2 o] HSF WUA Q] 74
QI Aol wE A7t obd-E ERlskict
Case 49| A3} s H o5 HX & 53 2
A Ao A= T o] AR Al (12 km 2]
O g A= EYo| A WUA7} case 2 KTt 31.8%7 ek =
7¥st, AR Aot ARt A o= UEhT: ol= &
A ST E Ao whE PRk o s iAol A

O] 2|5/ 0] Hsh= A AU o A4 A g WA
& Qs HERT:

5, YA g shRA Aol A = s A A=
O] &} S1 QP she AdAIE oA AR A oA =
= VIR B AR of| whE Pt o] A
S T =Y 2 QB AL} o Eof 314
e} = e AR A el Ee A weiA
= s I N B e e o=
Qlsk3lh

Fig. 6-> case 29} case 40 w2 ;}’%‘?ﬂ% P
A5F Aatolt}). Case 29| sFAMH
oM FE AR Zds L}EPﬁh‘iLh Case 49
OfRt B ] b stE AdA Alolls A 7
ST BHHES OF54% o ARAIZIE A

o
wolck. wreby £8P R EE X2 Q1Ft o)

ol-ﬂ r
o0 O
°¢

lo
12
)

0] H}2| & Bl AkREL o] HS9} WUA = Fig. 60]4]
o Zro| dA el o] Auket fAfSHA UEhd A o=

EelA] wetahEel A A A o At A 918 PDIE
O] th st -7 Z o HSI A 2132 2418k
ok 22|44 A HI7HE 91t th ol gl AU o A
% 2| HSIZF U= Al Q745 2F0.4 - 0.7 mi/s
ZHa} 424] ©F0.4 - 0.6 m 7R B1H o A 9] ol &=
AR = e ST FARE A0 2 Rl E ¢lrh (Choi
etal. 2012, ME 2010). w}2}A] thAF17E 16 km 71
A PDIE @5 Z 2] 542 2T 4= Y= o= &
o] FAVEE EAseH, AU Xdf HSI
(1.0)7F b= 213 529 vl skl (Fig. 7).

A B4 S Al 517] 918l A Bt
O] 124 2| 0] A S gPgsto] TS 15071 +17F
© 2 W7kal9IT) Table 5= 2|79 54 ]HJrEPDIE
©f of 23} 2 WY 21337} 2| off HSIZH A sh= 2134 9
MaaE vepdich, Sl M 2A] B71E5 F JJM 4

X]/\ H]—Aﬂ X]X‘LQ_ ﬂ;(H /K]-EH (case 1)01]/\‘1 7]—]01' Z;]ﬁ%

26% eh oL, $453h 4 AR5 S BT g
7451374 X]X4_E 7P w2 A 0 = eI T Case 2
o138 39 iy e S L ge

o2 ehtor, f4at 24 EE A 2ol

45 @Asaint At gsison, ok
PDIES] o] g5} 4] WA 74 425171518
A0 B e 11, ol case 22 S
SFWUA®) 14 2t 4pio] gl A2 T,

[¢)

Case 32343k 4 A58 97 it 3571
22 67) 214 o] LeRtth PDIES] A3} o823 34

Ae kS| Aol st on], $5ole] 49374

Table 5. Hydraulic correlation between physical disturbance improvement and habitat suitability.

Number of section
Classification Habitat suitability index Imzrg\slgﬁq'eg'fg:ﬁ]g‘t’g .
Velocity Depth Velocity/depth Riffle Pool
Case 1 39 (26.0%) 36 (24.0%) 3 (8.7%) 60 (40.0%) 10 (6.7%)
Case 2 52 (34.7%) 29 (19.3%) 0 (6.7%) 51 (34.0%) 8 (5.3%)
Case 3 40 (26.7%) 25 (16.7%) 6 (4.0%) 55 (36.7%) 13 (8.7%)
Case 4 47 (31.3%) 23 (15.3%) 7 (4.7%) 63 (42.0%) 9 (6.0%)
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Fig. 7. Analysis of the highest HSI occurrence section.
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