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ABSTRACT: In this study, the Habitat Suitability Index (HSI) was calculated in the Miho stream of the Geum river system, and
the environmental ecological flow by point was evaluated. Two points (St.3 and St.8) representing the up and downstream of
Miho Stream were selected, in order to calculate the Habitat Suitability Index, the depth and velocity at point where each species
is appeared were investigated. The Habitat Suitability Index (HSI) was calculated by the Washington Department of Fish and
Wildlife (WDFW) method using the number collected by water depth and velocity section and the results of the flow rate survey.
Two target species were selected in this study; dominant species and swimming species sensitive to flow. In the case of a single
species of Zacco platypus, the water depth was 0.1 - 0.5 m and the velocity was 0.2 - 0.5 m/s. For species of swimming fish, the
water depth was 0.2 - 0.5 m and the velocity was 0.2 - 0.5 m/s. The discharge-Weighted Useable Area (WUA) relationship curve
and habitat suitability distribution were simulated at the Miho Stream points St.3 and St.8. At the upstream St.3 of Miho Stream,
the optimal discharge was simulated as 4.0 m*/s for swimming fishes and 2.7 m?/s for Zacco platypus. At the downstream point
of 5t.8, species of swimming fish were simulated as 8.8 m*/s and Zacco platypus was simulated as 7.6 m*/s. In both points, the
optimal discharge of swimming fish was over estimated. This is a result that the Habitat Suitability Index for swimming fish
requires a faster flow rate than the habitat conditions of the Zacco platypus. In the calculation of the minimum discharge, the
discharge of Zacco platypusis smaller and is evaluated to provide more Weighted Useable Area. In the case of swimming fishes,
narrow range of depth and velocity increases the required discharge and relatively decreases the Weighted Useable Area.
Therefore, when calculating the Habitat Suitability Index for swimming fishes, it is more advantageous to calculate the index
including the habitat of all fish species than to narrow the range.
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MAXIEBIER |7} T2t0]o] MARARC o HE 742 222 oF7| t20lH ZAFE AEUME T2f0|9f 7O
A, Bt o B2 VISV IEEAE MSks ez FUMEL 2 0iRel 37 et Rl ERIE &7 AFEeiE EeRE0|
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A3} A S BAH O AN G RS T (Kimetal. 2000), 57 69 o} 44 84 1
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2 970517] $Isto] Wt age] ooz golsl  AAAmO| Y (SIMHAB) 2 Seld 444
WA SIS ES T olek A G W Paot Al RS R 08 2% 4 gl o
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A= A8 Tl ) B o] FaT Ao
2 B71E 10 @It} (Hur et al. 2021).
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u]=+9] WDFW (Washington Department of Fish and
Wildlife 2004) "1} IFASG (Instream Flow and
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]Sl SRRt o1Fe] SR S T A
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<o theh &3 H91=0.00- 1.28 m/s Pl Bt 4452
0.23 m/s 2 FIE Ak 5 770 %?ﬂifl WA=
0.10 - 0.40 m/s oA 77.5% =2 7P =2 =9kch
3.3 MAIXIME=X|4

3.3.1 gAAAE

153§ 0] ARt RS T 4= e A%l
A AAA ARG EAE AP skl S e S A
7ottt v 23 o Ao A2 St.3, hF-of of

AR e S182 2T T A1 Aolo] ofef A
SPdSo] §9H 1, SHAEI §3k0] 27] Follq 1ol
7 il A Rot sHe) Beld AN BAL HlIE 4 9L

33.2 kol E

HAAHGEAS: A31E v]3s)7] 5] BalEat
FAFS AT HUBL 9YFOR BoA 5
2 A= 7V po] 7 wletn) S A5 sc et
Bl ok 2§ Fbol A AR 3 e
L gzoq B A oA $2410.05-120m L &
£0.00-1.19m/s 2] %@HTQHQ@HEE@D}(HW
ctal. 2020 BYFL Y FY L4 42

ol wpe} JAIAS e GYAES O o
ek 943 50| 9l Fol £ AU F

2 345 5olA olEshs ol E ez Btk
H o EH*PXIOHH% E117] (Pungtungia herzi), =57}
(Gnathopogon strigatus), =7V (Squalidus chankaensis
tsuchigae), 7| (Hemibarbus labeo), A Hemibarbus
longirostris), &0 (Zacco platypus), T12| (Opsarichthys
uncirostris amurensis) ‘5°| &5}tk

333 S AR APEA S
chelgol wjetulo] digh A4 M HEEAS
7:131_]___ 1) 34 A2 2291 St.30) 4= 22410.1- 0.5 m,
©2:0.2-0.4m/s EAWH%«, SHFA1 1 St.8 )| A
=4410.2-0.5m, §40.2-0.5m/s 2 ZZF A E Q)
Ch(Hur etal. 2021). HA] ZAF X0 A0S AR
St3°1W 4ol gk e A A 0.2 11, St8e
% ol g W17k okt WA AP E et B

o S AR R AT o A AL
2 gherElch 410 A9 FEAHOR 0.3 m oA

AALET} 7P 29k, 45202 0.4 s o4 =
2 AL =S E

Arzol sl2o] &= 2|4 71 51 Fret EalF A4
3bA4 9] Afol7} 2 3tc 1A g dE<] olatu) 7t A
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;‘(] zl—u]-x]. jj_a 55_7-10] 1‘4- 01_‘_&1 /ﬂ/k]x];@zﬂ—gx]
=274 0.1-0.5m, §4502-04m/s, 25
Me=40.2-03m, 520.1-0.4 m/s, F2]+=5410.3
-0.6m, 8<0.2-0.5m/s, ZLD]—X}‘——/,\J“O2 0.5m,
2:20.1-04m/s, 187} 541 0.1-0.5m, §40.2-0.5
mis = 22k APgElgick o}5 Ay AukE $sio]
2 9 ZgEE AL, TEE WS FALOR A
AR A} E=A S AP A= 4 0.2-0.5m H
2:0.2 - 0.4 m/s o]tk
ahFel St.8 A HoAE Tetu], £87), 4], v}
2}, 18] 5 5%52] §AHFo] ZANT, FE] 7
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o)1, =X &= 44103-04m 10*03 0.6 m/s =
AR &It} ZofAl= 4241 0.2 - 0.4 m, 9<0.2-0.5
m/s 0], 7118]=44102-04m, §4504-0.6 m/s =
AP E Rk A7) Bl ST A AR AR
$=4402-05m Y §402-0.5m/s 2 AEE S
]q- o Oﬂ/\‘l}_oﬂ T;Hzﬂ— /ﬂ/ﬂx]/‘(-]?ﬂ—EX]/\E H]_u_o]—‘l] R
A12.02-0.5m 2 Y59, 9458 2+7210.2-04
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= A Bl (31l o el e 414
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& (m/s) 25 (m'fs) AR S FE38l0] o] 9l
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PHABSIM 2.&-& $=4], 44, sAA R #AS
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n) 23 St.30A F-387H 2 2| 7T
HA (WUA)YZL 2dige Uetl= 8 a5=2 242t
4.0 m¥/s 2.7 m’/s 2 2Olw|9)r} (Fig. 1). ZLoj thst
WUAX 7F2} 18,519 m?/1,000 m 2 22,648 m%/1,000 m
2 A =2 2] 61.2% L 75.1% 2 E-A 5] Q) ch(Tables
1 and 2).

SR 9 St.8 0| A= - ARl 2} m) eh) o 2] 4]
Lero 7k7F8 8 m’/s U 7.6 m/s 2 M2 ¢lr(Fig. 2).
WUA 30,154 m*/1,000 m 2 41,073 m*/1,000 m =
AA| 4=H2 2] 61.9% U 84.3% =2 EAI=| I} (Tables
1 and 2).
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Z|2} Ministry of Environment (201 8)
of| A 273 e 24 A 8A Al 77t
BH2A (WUA) 2| 25% of s =)= o= 4Pyt
rk
1|57 St.39] 79 2| Aol gt WUA 9] 25%
of s YRS 920l 0.8 ms,
gehu]=0.3 mY/s 9o, WUAL 5,250 m%/1,000 m
415,368 m%/1,000 m & UFER}T}H (Table. 1 and Fig. 1).

25,000

<—— 2.7 m3/s -e— Swimming species

.
20,000 | Zacco platypus

«——— 40 m3/s

15,000

10,000 [

WUA(M?/1000m)

5,000

0 5 10 15 20 25
Discharge(m?3/s)

Fig. 1. Changes of WUA (m?%1000 m) with the range of
discharge: St.3.

Table 1. Results of WUA to optimum discharge

Optimum
. . ‘ WUA | WUA/Total
Staion| Species Dlsct;arge (m?/1,000m)| area (%)
(m°/s)
S!'ZCTQQQ 40 18,519 61.2
st3 ;
acco 2.7 22,648 75.1
platypus
S;V';ncri';'gg 8.8 30,154 61.9
st8 ;
acco 7.6 41,073 84.3
platypus

Table 2. Results of WUA to mimimum discharge

Mimimum
. . ’ WUA WUA/Total
Staion| Species dlscr;arge (m?1,000m)| area (%)
(m°/s)
S;"'g‘cri'ggg 0.8 5,250 25.8
St3 ;acco
platypus 0.3 5,368 24.9
S;"";Cri':rs‘g 35 7,720 176
st.8 ;
acco 1.7 10,653 336
platypus
50,000
—8— Swimming species
40,000 7.6 m3/s  _e_ zaccoplatypus
’SE\ 30,000 8.8 m3/s
§ 20,000
z
10,000
0

0 5 10 15 20 25 30

Discharge(m?/s)

Fig. 2. Changes of WUA (m?%1000 m) with the range of
discharge: St.8.
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10,653 m*/1,000 m & ERT} (Table. 2 and Fig. 2).
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