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macroinvertebrate species in the Gongneung River
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ABSTRACT: This study performed physical habitat simulation for fish and macroinvertebrate species in the Gongneung River.
Target fishes were selected as Rhinogobius brunneus and Zacco platypus. Target macroinvertebrate species were selected as
Hydropsyche kozhantschikovi and Chironomidae. Habitat suitability curves were constructed by using monitoring data from
the monitoring project which is called “the survey and evaluation of aquatic ecosystem health”. For calculation of CSI,
weighted mean method was used. For macroinvertebrates species, the weighting factor derived from analytic hierarchy
method was considered. River2D, which is capable to simulate flow in two-dimensional space, was selected for flow
computation. Composite suitability index was simulated for target fish and macroinvertebrate species for discharge of
drought, low, normal, and averaged-wet flow. Simulation results show that Chironomidae and Hydropsyche kozhantschikovi
prefer the pool and riffle habitat, respectively. Rhinogobius brunneus and Zacco platypus show high suitability in riffle
habitat.
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Fig. 2. Composition of bed material in study area.
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Fig. 4. Observed distribution of macroinvertebrate species against velocity, flow depth, and substrate.
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Fig. 5. Observed distribution of fish species against velocity, flow depth, and substrate.

-0.26 m 2] H<] of| A}, 5450 0.50 m/s - 0.79 m/s 2] ]
oA, 715-9] 785 7h Aol A 240 Aeg B
ek, Zuht7-9] 739 401 0.15m - 0.30 m, -450]
0.38 m/s - 0.70 m/s, 7]Z0| Haj el 27| X2 2] &
F=E HYS 2l 4= ok Aol gt A==
RS2 flol gk geldd 4= gk v 1
Az ol ) WollA Ra2shs 7iAl e Bes v
BT 42 RO T A 02 52 j 9o A &
SESIAL Q2 EIE 4= Qlom T ATk Qlsto] A9t
A A 9] 272 Aol FEEH FE RIS 7
A = ek g7t AuatF R R A T e
&S A Eshs Ao Yo Sd=dr Zu

FRET §40lol A o AR A S ZHe Aow
2 4 ek

Figure 8794 Hlojo} aleule] ojg 444 Age
A 241 9 A40) $EE Bofzee). Wole} vje}
ulz Ze4le] dhat AR v, §40) 29 1
of7h B & AN A SAL T Aoz Blel
o} 7150 5 olo} wetn] mE 2xj7E 2o 4
P e AR A 2 BI85 e,

232 BEAAA A A4
ANEHZ EEO) A9 44, §4, 7120] o7} %
71%0] 270 714 2 ek WA o= dHA



S.K. Kim and

0.75 |-

suitability
o
o
T

025 [

\\\v\ L L

4.0x10"

+3.0x10" o

+2.0x10"

population per m

4

—1.0x10

Fig. 6. Habitat suitability curves for

0.2

04 0. 08
depth (m)

(a) flow depth

0.0x10”
1

suitability
o
o S
o o
T T

o

)

&
T

2.0x10*

- 1.5x10*

—1.0x10*

population per m*

- 5.0x10°

Fig.

054

suitability

02

04 06 08
depth (m)

(a) flow depth

02 04 06 oe

depth fm)

(a) flow depth

0.0x10°
1

&

g

g B
g

8
population

S.-U. Choi / Ecol. Resil. Infrastruct. (2017) 4(2): 105-114

2.00x10*

suitability
o 2
& a3
T T

o

N

]
T

o

ALY

= 1.50x10* o

ion per m

-{1.00x10"

populat

- 5.00x10°

0.00x10°

04 06 08 1 12
velocity (m/s)

(b) velocity

Hydropsyche kozhantschikovi.

075

05+

suitability

0.25

04 06 08 1 12
velocity (m/s)

(b) velocity

7. Habitat suitability curves for Chironomidae.

2.00x10*

2

- 1.50x10*

ion per m’

-+ 1.00x10*

populati

- 5.00x10°

0.00x10°

15

]

b

ol
T

suitability
=
o

o
@

HH LERINRR |

Pl
12

04 08 08 1
velocity (m/s)

(b) velocity

Fig. 8. Habitat suitability curves for Rhinogobius brunneus.

D75

05

suitability

o2s |

" 06 o8
depth (m)

(a) flow depth

population

< 200107

075 -

suitability
o
n

025

06 08 1
veloeity (m/s)

(b) velocity

Fig. 9. Habitat suitability curves for Zacco platypus.

3
8
population

L
«
3

- 3.0x10*

1 20x10”

population

4 10010

109

1 4.0x10¢
0.75 |- = 3.0x10° e
g
E
z Z
£ os) d20x10' §
- &
E z
e
]
025 - H +10x10° &
0 = 0 - 0.0x10°
o 1 2 3 4 5 6 7 8
substrate
(c) substrate
1 - 4.0x10°
075 4 3.0x10° e
0
£ g
= 13
2 05 -
2 20x10 =
H 3
-
e
025 1.0x10° &
0 0.0x10°
0 2 3 4 5 6 7 8
substrate
(c) substrate
1 400
[ EE™)
075 - 300
& qa0 £
= ]
2 o5 J200 2
= 2
2 daso &
025 | 100
| ‘ 450
ol o .
0 2 3 4 5 8 8

substrate

(c) substrate

075 b

05

suitability

025

substrate

(c) substrate

population



110 S.K. Kim and S.-U. Choi / Ecology and Resilient Infrastructure (2017) 4(2): 105-114

(Jowett and Richardson, 1990; Quinn and Hickey, 1990;
Jowett et al., 1991; Beisel et al., 1998; Brooks et al.,
2005). Li et al. (2009)2> AlZEA (AHP: Analytic
Hierarchy Process)2 0]-85}0] A A2 559 &
A A1) AgHe X|4=(CSI: Composite Suitability Index)
Alol 71525 Sofslaick, BakA A A M A4
O AL 350 ALHANRS o8-8k 2 ALHA
Aol X9 G AR & dAtol| A= 7 A o]
B3t Eq. (6)9F Tk

CSI = f(D)'x f(V)' x f(S) (6)

o714 (D), F(V), F(8) = 27F 524, 545, 715
Wﬂﬁﬂﬂ @Eﬁﬂ@mﬁw%ﬂ‘ﬂ%ﬂﬁﬂ
o}, 3 Aol Al A A H 2 52 thsle] =0.260, b
=0.327, =0.4139] 7}5%x2 Holalor} (Li et al.,
2009). ©15.9] 49 A ) WE HBATo A FUk 7
FH B 1H5so] B A ARLE Sasglet. ol
of that 75 10] 414 ARl 191sho, AL E 715

2| 9] A4 4l ZZ20] 0] RO X|X] SF=AlSlo|E g2 B o

10 RXHO

FoAE BUst VRS 7P T (a=b=c=1/3).

3. Zo|Ant

Figure 102 H45f 271049 55 MO IS H
ojZc}. 19| k] 58 2} shale] 2| getEsl
Exo] 2 ukdE 528 HojFn Ao L0 27}
wiZtol ] HPlRh ALS HOlET, o1 29] 29 e
0.2m- 0.3 m Alo|of] B3} 9<420.6 m/s- 0.8 m/s
O] Fi 5 7HKIeh 40 7 ‘H—TLEH’EHLZ_P FGelA
2Je) oF 1 me] o1} 4]

02 m/se BZE 7R = A

)
3
< 7
=
Ao
=

Figure 112 &9 =] 23 A4 A A A9
BEE Wojzr) ZUra) o] Bak AAA ety 1]
© Bogpd=tite] of 2ol YAskE ol =2 e
UFER T W3k Zhsaol 4] BEsaf o @ 72 BalA
a7} goAle AT4E wlrk okge] A9 A A2

(b) veloicty

Fig. 10. Flow simulation result (for Q=0.91 m%s).

! 5o A7) o] 50% o ARE AHA|3}e, S4le]
1, W 0] B AAH HIE A48 27 4
SH= 23S Helch Figure 124 Zu}757 9] B

A ARHE 2| 40) BEE Hofet. 275 2
491 4 B AN 2 AT I 2
o} 4 0] LS 440] Zof o] ket 2179
o] Aobx|7 = gict.

Figure 9(a)oll 419 St.1-Stdz A4 523 Fiol
Wg2A} o] Fol 1A ol ek 20069 692] 79 A
ARAZ FE0 mUEe Auje] ofshe Stl, St,
Staol 4 0] $YFE BUw, St2oM o LHBL
272 24 9o (KICT, 2008). o= Edree)
= ool 4 Zup TR 40| M4 HEaittn 2
% qlor] me) Auk o] H3ES Ehga mofstar o)
s

Figure 133 143 242} o] w2 woje} )]
o] B3 MAIX AFHE A|40) FES Mol Yol
o} wjefn] W Gako] F7K4E ATt A 2] B
H7} 37hehe A BRI 4= 9lon], ofgo] A3
oA e A4117} mof# girk. Woie} et o] 2
9§44 o) ol o] ol o] HAIHE HBHe 4
o] wojs|girka TekEry.

i

X ox A



S.K. Kim and S.-U. Choi / Ecol. Resil. Infrastruct. (2017) 4(2): 105-114 11

coooooooo-
= NWhR OO~ 0O

(c) for normal flow (d) for averaged-wet flow

Fig. 11. Distribution of composite suitability index for Hydropsche kozhantschikovi.

(c) for normal flow (d) for averaged-wet flow

Fig. 12. Distribution of composite suitability index for Chironomidae.
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(c) for normal flow

(d) for averaged-wet flow

Fig. 13. Distribution of composite suitability index for Rhinogobius brunneus.

(c) for normal flow

(d) for averaged-wet flow

Fig. 14. Distribution of composite suitability index for Zacco platypus.
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