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Optimization of Channel Structure for Fish Habitat Suitability Enhancement
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Abstract

An Improvement of channel structure for sound fish habitat suitability enhancement is investigated. The
restoration target species of Zacco Koreanus which is represented a sound aquatic ecosystem is selected
by investigating results of the fish fauna and the river environments. The changes of lower channel width
for enhancing suitability indices for water velocity and depth result in habitat suitability enhancement in
general by PHABSIM simulation. The habitat suitability enhancement is not guaranteed consistently by
the changes of lower channel is confirmed. The optimal lower channel widths at each reach are presented
by genetic algorithm of optimization which is considering the enhancement of suitability indices for water
velocity and depth with given instream flows. The suggested plan of the lower channel modification will
contribute to the various projects for the environmental improvement of aquatic system.
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Fig. 1. Wonju River Basin and Investigation Reach
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Table 1. Delegate and lts Alternative Fish of Won-ju River (Choi et al., 2000)

e . Delegate . . . Delegate Fish of
Classification .g Alternative Fish River types : ..
Fish Won-ju river
Cottus Mountain
Lenok Lenok, Cherry salmon Cottus koreanus
koreanus upstream
Chinese Chinese Rhynchocypris kumganensis, Loach, Mountain . .
. . . . . Chinese minnow
minnow minnow Rhynchocypris steindachneri upstream
Long-nosed barbel, Coreoleuciscus
Zacco Zacco splendidus, Coreoperca herzi, Korean torrent Mountain . .
. . .. . . . . Zacco temmincki
temmincki temmincki catfish, Sweet fish, Chinese gudgeon, stream
Liobagrus mediadiposalis
Microphysogobio yaluensis, Squalidus gracilis
Zacco Zacco majimae, Striped shinner, Goby minnow, Midstream Zaceo vlatvius
platypus platypus Odontobutis platycephala, Skin carp, Dlatyp
Opsariichthys bidens
. . Pseudorasbora parva, Chinese bleak,
Carassius Carassius . . . . Flat .
Hemiculter eigenmanni, Askatic ricefish, Carassius auratus
auratus auratus downstream
Common carp
Sweet Rhinogobius Floating goby, Sweet fish, .
. . . Brackish zone -
fish brunneus Tridentiger obscurus
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Table 2. Hydraulic Conditions of Habitat for Delegate Fish at Geum River (K-water, 1995)

- Depth (cm) Velocity (cm/s)
Classification = ; ; : : .
Spawning Young fish Adult fish Spawning Young fish | Adult fish
4~5 month Spring ~Fall Spring ~Fall . N _
Cottus koreanus (20~30) (20~30) (30~60) 10~30 20~50 30~120
3~4 month Spring ~Fall Spring ~Fall . _ _
Lenok (20~30) (20~30) (30~120) 10730 2020 307120
. . 4~5 month | Summer~Fall Spring ~Fall . _ _
Chinese minnow (10~20) (20~30) (30~50) 10~30 20~40 30~120
Rhynchocypris | 4~5 month | Summer~Fall Spring ~Fall . _ _
kumganensis (10~30) (20~30) (30~80) 10~20 2030 30~100
. .| 5~7 month | Summer~Fall Spring ~Fall _ _ .
Zacco temmincki (5~30) (10~20) (20~50) 5~10 20~30 30~80
. . 9~10 month | Fall~Winter | Spring ~Summer . _ N
Sweet fish (30~60) (50~150) (20~50) 10~30 30~40 30~50
4~5month Summer ~Fall Spring ~Fall _ . _
Zacco platypus (10~30) (10~20) (20~50) 10~10 10~20 30~60
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Fig. 2. Critical Section at Shin-cheon River Confluence
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Fig. 3. Depth-discharge (D-Q)curve at Shin—cheon River Confluence
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Fig. 4. Habitat Suitability Index of Zacco Koreanus for Water Depth and Velocity (Kang, 2012)
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Table 5. Optimized Low Water Channel Width

Section | Discharge | Velocit Denth Natural low | Optimized low | Ratio of | Ratio of river width
(No.) (m® /s)g ( m/s)y (rﬁ) water channel | water channel | reduction to optimized low
: width (m) width (m) (%) water channel width
86 1.31 0.20 0.28 32.40 25.92 20.01 0.20
90 1.31 0.20 0.30 41.00 32.77 20.07 0.26
93 1.31 0.27 0.22 49.60 43.96 11.36 0.39
97 1.31 0.30 0.25 35.50 31.85 10.27 0.34
100 1.31 0.34 0.24 29.40 22.90 22.12 0.24
103 1.31 0.29 0.23 41.60 33.09 20.46 0.34
105 1.31 0.35 0.30 31.20 24.55 21.33 0.25
107 1.31 0.28 0.20 34.30 30.29 11.68 0.32
111 1.31 0.28 0.22 29.40 25.59 12.97 0.26
115 1.31 0.34 0.28 23.30 20.60 11.61 0.21
117 1.31 0.26 0.24 29.40 25.75 12.43 0.27
119 1.31 0.35 0.26 34.30 30.44 11.25 0.29
122 1.31 0.25 0.20 4410 38.87 11.86 0.34
125 1.31 0.29 0.20 39.80 35.43 10.98 0.30
127 1.31 0.35 0.24 34.30 30.29 11.69 0.26
129 1.31 0.30 0.25 24.50 21.78 11.10 0.20
o =k-Optimized
o (average : 32.73 %)
= m; -=-Natural
= ' (average : 28.53 %)
.g s0% x
E 40% //\\ A
/\ A//
Section #

Fig. 9. Habitat Suitability for Natural Channel and Optimized Low Water Channel Width
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