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ABSTRACT: In this study, fish and flow surveys were conducted at 12 survey points to calculate the fish habitat suitability
index of Miho Stream in the Geum River Water System. The field surveys were conducted four times from September 2019 to
May 2020. The results show the presence of 8 families, 37 species, and 5,754 individuals. The number of water purification
species that preferred waters with a low flow rate was the highest. The habitat suitability index was calculated according to
the Washington Department of Fish and Wildlife method based on the populations collected at various water depths and
flow rate sections and the flow rate survey results. For the dominant species, Zacco platypus and swimming species, the
results were compared by calculating at Gasan Bridge and Palgye Bridge at the upper stream. The single species showed no
significant difference between the upstream and downstream at water depths of 0.1 - 0.5 m and flow rates of 0.2 - 0.5 m/s. The
species swimming ability was similarly calculated at water depths of 0.2 - 0.5 m and flow rates of 0.2 - 0.5 m/s. The dominant
species, Pyramid, had a wide range of physical habitats. The habitat suitability index between the swimming species was
similarly calculated. These results can be effectively used as basic data for calculating the environmental ecological flow rate
and establishing a river restoration plan of the Miho Stream.

KEYWORDS: Environmental ecological flow, Geumgang water system, Habitat suitability index, Miho stream
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Fig. 2. Photo of survey site.
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Fig. 3. Relative abundance of collected fish in study station.
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Table 1. The list and individual number of collected fishes at survey period
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Species Survey time Total RA*
1st 2nd 3th 4th | number | (%)
Cyprinus carpio 12 5 2 19 0.3
Cyprinus carpio 1 1 0.0
Carassius auratus 77 81 34 72 264 4.6
Rhodeus ocellatus 9 2 1" 0.2
Rhodeus notatus 7 7 0.1
Acheilognathus lanceolatus 32 65 54 72 223 3.9
Acheilognathus rhombeus 3 1 4 0.1
Acanthorhodeus macropterus 16 5 20 45 0.8
Acanthorhodeus gracilis 13 13 7 42 0.7
Pseudorasbora parva 32 41 13 29 115 2.0
Pungtungia herzi 10 28 0.5
Sarcocheilichthys nigripinnis morii 6 21 0.4
. Gnathopogon strigafus 10 13 28 56 1.0
Cyprinidae - - -
Squalidus japonicus coreanus 61 33 40 136 24
Squalidus chankaensis tsuchigae 1 4 6 12 0.2
Hemibarbus labeo 97 112 55 74 338 59
Hemibarbus longirostris 29 48 30 58 165 29
Pseudogobio esocinus 220 183 98 126 627 10.9
Abbottina rivularis 1 4 1 1 7 0.1
Abbottina springeri 8 3 9 3 23 0.4
Microphysogobio yaluensis 75 59 171 131 436 7.6
Zacco platypus 742 696 486 561 2,485 43.2
Opsarichthys uncirostris amurensis 98 94 40 76 308 54
Squaliobarbus curriculus 1 2 6 0.1
Erythroculter erythropterus 1 5 0.1
Hemiculter eigenmanni 34 2 4 11 51 0.9
Misgurnus anguillicaudatus 2 5 15 0.3
Cobitidae
Misgurnus mizolepis 1 0.0
. Pseudobagrus fulvidraco 1 1 2 0.0
Bagridae
Pseudobagrus koreanus 2 1 1 0.1
Siluridae Silurus asotus 1 1 2 0.0
Adrianichthyidae Oryzias sinensis 3 19 11 37 0.6
Centrarchidae Lepomis macrochirus 4 2 15 0.3
Micropterus salmoides 21 28 11 60 1.0
Odontobutidae Odontobutis interrupta 5 9 15 15 44 0.8
Rhinogobius brunneus 20 20 37 17 94 1.6
Gobiidae
Tridentiger brevispinis 7 11 8 19 45 0.8
Number of species 32 32 27 34 37
Number of individual 1,662 1,547 1,122 1,423 5,754

*RA: relative abundance.
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Table 2. Depth and velocity characteristics of each fish species

. Depth (m) Velocity (m/s) Number of
Species - - ivi
Min Max Average Min Max Average | Individual

Acanthorhodeus gracilis 0.18 0.68 0.40 0 0.26 0.08 42
Erythroculter erythropterus 0.32 0.67 0.50 0.21 0.47 0.35 5
Opsarichthys uncirostris amurensis 0.05 0.84 0.36 0 1.28 0.38 308
Acheilognathus lanceolatus 0.08 0.77 0.39 0 0.84 0.16 223
Acheilognathus rhombeus 0.32 0.62 0.43 0.05 0.41 0.20 4
Hemibarbus labeo 0.12 0.93 0.39 0 1.25 0.34 338
Pseudobagrus koreanus 0.17 0.49 0.35 0.32 0.53 0.40 4
Squaliobarbus curriculus 0.46 0.57 0.52 0.12 0.25 0.21 6
Oryzias sinensis 0.15 0.48 0.31 0 0.05 0.01 37
Pungtungia herzi 0.20 0.54 0.37 0 0.84 0.23 28
Microphysogobio yaluensis 0.05 0.77 0.26 0 0.67 0.28 436
Pseudobagrus fulvidraco 0.29 0.42 0.36 0.13 0.33 0.23 2
Rhodeus notatus 0.17 0.29 0.23 0.03 0.36 0.21

Silurus asotus 0.3 0.42 0.36 0 0.03 0.02 2
Pseudogobio esocinus 0.05 1.2 0.37 0 0.81 0.21 627
Squalidus japonicus coreanus 0.08 0.68 0.40 0 0.58 0.16 136
Misgurnus mizolepis 0.33 0.33 0.33 0 0 0 1
Misgurnus anguillicaudatus 0.15 0.6 0.30 0 0.15 0.05 15
Tridentiger brevispinis 0.13 0.61 0.24 0 0.49 0.23 45
Rhinogobius brunneus 0.08 0.79 0.23 0.03 0.67 0.26 94
Micropterus salmoides 0.18 0.75 0.48 0 0.33 0.09 60
Abbottina rivularis 0.17 0.51 0.31 0.1 0.33 0.23 7
Carassius auratus 0.08 0.79 0.40 0 0.34 0.08 264
Lepomis macrochirus 0.21 0.72 0.43 0 0.28 0.07 15
Odontobutis interrupta 0.12 0.79 0.31 0 0.47 0.14 44
Abbottina springeri 0.21 0.68 0.39 0 0.41 0.11 23
Cyprinus carpio nudus 0.83 0.83 0.83 0 0 0 1
Cyprinus carpio 0.21 0.54 0.37 0.03 0.38 0.19 19
Gnathopogon strigafus 0.13 0.59 0.35 0.03 0.52 0.22 56
Sarcocheilichthys nigripinnis morii 0.2 0.77 0.37 0.04 0.84 0.26 21
Hemibarbus longirostris 0.14 0.68 0.35 0 1.28 0.30 165
Squalidus chankaensis tsuchigae 0.26 0.6 0.36 0.03 0.41 0.20 12
Pseudorasbora parva 0.08 0.83 0.38 0 0.31 0.08 115
Hemiculter eigenmanni 0.25 0.75 0.47 0 0.43 0.13 51
Acanthorhodeus macropterus 0.25 0.68 0.46 0 0.25 0.09 45
Zacco platypus 0.05 1.2 0.35 0 1.19 0.26 2,485
Rhodeus ocellatus 0.15 0.38 0.30 0 0.41 0.14 11
Total 0.05 1.20 0.36 0 1.28 0.23 5,754
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Table 3. Cross-sectional area distribution according to
water depth and velocity

Cross-sectional Cross-sectional

Depth area (%) Velocity area (%)
(m) (m/s)
St.3 St.8 St.3 St.8
0 0.0 0.0 0 271 26
0.1 42 1.9 0.1 242 216
0.2 8.2 7.8 0.2 30.0 13.9

0.3 7.9 18.4 0.3 6.9 20.7

0.4 10.9 234 0.4 10.1 14.7

0.5 8.9 7.6 0.5 1.9 9.9

0.6 12.9 12.7 0.6 0.0 16.6

0.7 7.2 4.2 0.7 0.0 0.0

0.8 121 10.1 0.8 0.0 0.0

0.9 12.9 2.8 0.9 0.0 0.0

>1.0 14.8 11.1 >1.0 0.0 0.0

7k Hlgo] =11, S

kol e 548 ek

3.3.3 tifol=
A AR A g 24~ (Habitat Suitability Index, HST)
54 X414 meeo] o] g Bel4 $ T A
B0 AaTE UL St AORA, §45 L 44
S =Y A AR S Y Fo AT = ete]
AAE AL o2 TN AL 9n|git) (Kang and
Hur 2012). e A ol A A&Hs}al Sl e e
O] Zo] 4 EA IS T el S Tt A2 dA A
© 7 57Fs 57| Wiizoll, Aa7HA] YAl E e
T A= AETR] ARE TR AR A=A 4
7P Eof gho, S-ejuete] A9 A=sh ol A %
Qo de) AL gl WS S 02 Bl

ol g A AR HFHEA S AFgo] 25 o] 29ir
B ATeA s AE FUES A2 s
NAAEAS ATHE v mac BUEL S
o2 FHstel B2 B4l o 427 7H Fe)
A 12 sz el siefolis o o
o T71E 402 A DS A LR 54
Ao B 2Rl 2 0.05 - 120m 3 5450
1.19 m/s 9] J}H*H?Sl- /\-]/\“:HHE Eoﬂl’/]- —71719%32%
=

_{

E[
5 HH°ﬂ°ﬂ fﬂr‘D‘Vﬂ*‘ﬂ* t%*é%ﬂxli A
R WLz s D} FITE =L =T
e Sol A 2 eI 2 TS 5ol A
o

o

I
ﬂiﬂéﬂeau%m1iﬂ¥ﬂﬁ £317] (Pung-
tungia herzi), ==l (Gnathopogon strigatus), 357

(Squalidus chankaensis tsuchigae), Y+*| (Hemibarbus
labeo), ZFulA} (Hemibarbus longirostris), 3 2hu], 11
2] (Opsarichthys uncirostris amurensis) 50| 235}

A,

3.3.4 A AN AGEA S

SR ool thak 4|98 A AR A R4
@éﬂ%ka¢ﬂ%ﬂﬁﬁﬂvﬁ%4ﬁ3ﬂ*tﬁ-
A10.1-0.5m, 01\02_04“1/50:10 , 35+2] St.89)
Ae=4A40.2-0.5m, 540.2-0.5 m/s= 22 AFY E
o1k St.3el 4 4=4lel) Tt W7k Al A o2 Wl
L, 5t.80] 49450 et W17 ek WA A E g



18 JW. Hur et al. / Ecology and Resilient Infrastructure (2021) 8(1): 9-21

Table 4. Habitat suitability index: Zacco platypus

Year Stream Staion | Depth (m) [Velocity (m/s)

St.3 |0.10-0.50( 0.20-0.40
2020 | Miho stream

St8 |0.20-0.50| 0.20-0.50

1999 | Dal stream - 0.10-0.50| 0.22-0.57

2005 | Nakdong river - 0.25-0.40| 0.25-0.55
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Table 5. Habitat suitability index: species of swimming ability

Staion Species Depth (m) Velocity (m/s)
Zacco platypus 0.1-05 0.2-04
Gnathopogon strigafus 0.2-0.3 0.1-04
Hemibarbus labeo 0.3-0.6 0.2-0.5

St3 Hemibarbus longirostris 0.2-0.5 0.1-04
Opsarichthys uncirostris amurensis 0.1-0.5 0.2-0.5
Total 0.2-0.5 02-04
Zacco platypus 0.2-05 0.2-05
Hemibarbus labeo 0.3-04 0.3-0.6
St.8 Hemibarbus longirostris 0.2-0.4 0.2-0.5
Opsarichthys uncirostris amurensis 0.2-04 0.3-0.6
Total 0.2-0.5 0.2-0.5
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