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Estimation of Optimum Flow Needed for Fish Habitat by Application of
One and Two Dimensional Physical Habitat Simulation Model
- Focused on Zacco Platypus -

Oh, KukRyul - Jeong, SangMan . Lee, JooHeon - Choi, GyeWoon - Kim, DoHee

Abstract

In this study, PHABSIM which is a sample for 1D physical habitat and River2D, which is a sample for 2D physical habitat were
applied to the main streams of Han River in order to calculate an optimum flow considering the habitats of fishes in determining
the instream flow. Moreover, the Weighted Usable Area (WUA) of the two samples in each growth step (adults and spawning) of
the target fish type was compared and reviewed. The optimal flow value was calculated by considering the conditions for inhab-
iting fishes. As a result of the correlation analysis for WUA from 1D and 2D samples was 0.87 to 0.99. The optimum flow con-
sidering the conditions of inhabiting fishes showed insignificant difference of 3 m*/s to 5 m%s with the exception of adults in
Moon-Mak and spawning in Dal-Chun.

key words : PHABSIM, River2D, Instream Flow, Fish Habitat
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Fig. 1. Stream Network of Study Area
Fig. 1 Stream Network of Study Area
Representative Reach River Width (m) Bed Material
An-Yang 49 ~ 51 Very coarse gravel
Kyung-An 83 ~ 120 Sand and Medium gravel
Moon-Mak 210 ~ 226 Sand and Fine gravel
Dal-Chun 120 ~ 127 Coarse gravel
Pyeong-Chang 70 ~ 90 Coarse gravel
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Fig. 2. Habitat Suitability Criteria (Adult)

HSCINDEX VS VELOCITY HSCINDEX VS DEPTH HSC IRDEX S CHANKNEL INDEX
" "W k23
[T} w .=
g [ g " I
: %
[ % 0 744
82 L5 2
l;l REB2UIR405 65 €7 A2 82101912 1344454547 481920 W B 2 K K8 85 RS BT BE 88 4D 4 M; 1 ? 3 4
Yelory frvses) Depth (meters} Channs! inises
Velocity HSC Depth HSC Channel Index HSC

Fig. 3. Habitat Suitability Criteria (Spawning)
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Fig. 4 River2D Modeling Process
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Table 2. Result of 1D and 2D Habitat Modeling

WUAE Z} oA Hrisolx]e B H2x] s A4 Observed Discharge Difference(%) PHABSIM
(P SJ3h AtSIOTE. River2De) 53 AR Fig. 4sk 2ef. | Eopresente K WUR R WOR
Adult Spawning
3. Zo|du &4 An-Yang 30 +18
(0.93 m’/s)
B AFxe e AFTA T AH @, 78 & Kyung-An +5 +5
=, 93, BN ofF NS 2 AR fEe 1074 m)
A37) 8l 141 B2MAH 2e) Z¥el PHABSIMG} RO +47 +9
24 ERIMAA 2] 22l River2DE H-83159t} Dal-Chun
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3+ roughness height(k,y= AR sPd2A7 1204 @= Pyeong-Chang 4 17
A48, 2005, a1, A3 AL st A (6.65 m’/s)
Table 3. Result of 1D and 2D Habitat Modeling (10 m%s)
. (A) PHABSIM WUA (B) River2D WUA Difference(%)
Reprerrzzrclltlanve (m>/1,000m) (m%/1,000m) [(A-BYA]*100
Adult Spawning Adult Spawning Adult Spawning
An-Yang 1,164 1,327 1,335 1,430 -15 -7
Kyung-An 3,942 4,032 3,740 3,824 +5 +5
Moon-Mak 4,787 5,131 3,252 4,670 +32 +9
Dal-Chun 2,598 2,882 2,128 2,501 +18 +13
Pyeong-Chang 1,227 1,360 774 1,269 +37 +7
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Fig. 9 Comparison between Original Cross Section and
Changes Cross Section

Table 4. Result of 1D and 2D Habitat Modeling
(Changed Cross Section)

Difference(%) PHABSIM WUA - River2D WUA

Before Change After Change
Adult Spawning Adult Spawning
+5 +5 21 34
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Table 5. Comparison between Optimum Flow and WUA Results for Two Models

Representative Growth PHABSIM River2D
Reach Step WUA (m*/1,000 m) | Optimum Flow (m%s) | WUA (m*1,000m) | Optimum Flow (m%/s)
Adult 1,164 10 1,362 7
An-Yang
Spawning 1,327 10 1,492 7
Adult 3,944 11 3,765 12
Kyung-An
Spawning 4,106 17 3,845 12
Adult 6,593 29 4,781 55
Moon-Mak
Spawning 6,898 50 6,296 55
Adult 3,263 30 2,504 35
Dal-Chun -
Spawning 3,646 25 3,052 40
Adult 2,320 27 2,129 27
Pyeong-Chang
Spawning 2,291 26 2,156 30

Ao E JERITE

() 1297} 224 EeiMAlA Be) BES 7F 4T
7}%7]-%‘34751& Tl ofFAMAENE
S B3 - RS Bkt o1 Ay olEaRrIzAS
e JMWOL Ee A9 Aojr)9 @Rl
W71 AQdBI 3 m¥/s~5 m¥/se] Apol2 & xjolE
o|A] ¢ttt

(3 229 B3 1 23l ZAAE vlws B 23l
Ego| el A% vk HohE v & $@FeR
» Hh AEkE mey) spse Aos wokgth 1 o)
e AN A ARl A A (128 mhF} 2
2holA ARtEIRE A WA (645 mP)e] Zlolel 7191
g AoF AlEH)

}-J
&
»

oo Koo nE

B 7N 7 2F Alole] WUARler) Fths Re B

T 2 4o Ze e modd 231y =¥l
RMA-29A f459 #4E& A3 $ thA] PHABSIMA
1A S B3 WUAE Alkbsloksts 71&9] HolA
Holul Hr} sty MAZS ¢lo] A River2DIA &
A AFAAHE 2T HARFS S - AE Aol
o oA o}xu AREHy G2 AR o1 FA12
AE 1HS HHFEFE Y o RiverDE F-83 &

2

$9 & 98 Aoz powm,
e

BAE, ol2H), o],
o3 3] Ha ke
23, 3=rA1A8ks) ) A)378, A 115, pp. 915-927.

AANFE | A=FAYATAL (20040) HELRATA BN, AA
A

ANTR, SAAFAL (2004b) BT
R,

S (1999) 3k olF A2 879 ool HAR A, o
AlEtR(=2, FAThekar, pp. 4-6, 25-35, 77-83.

ZHE (2000) 3R oF A #7H9 By} E=LXIRIEEX],
F=A118ks], Vol. 033, pp. 10-23.

s, AAu], o]x3], $EA (1996) sHF-AA 24 W

OJ=F (2004) oAFA MAAH 2HE 1

ZAF BTN, A

1K U 2RI BRIMAK DOIE 0188 OJRMAIZY RA

o] BF AT pEARAsE =

o M 2 A A8 9 A3t ood BlERRES &
SUFS|=2F, I=rALES], pp. 161-176.

A3, o)XY, BYH, A (1996) HRARF 28 I
o A g HE AP, SR =2, #E
Xielsts|, #2979, A|5S., pp. 185-202.

S gA oA, TFE (1998) EiY) AAAE 1 spHR
S Aol L FARRAY Ae. UESYs =2
&, REEES, 11]181 AN -43., pp. 339-350.

o, AR, OB, o8 (006) FAFF FE WHE
dFel 9 9 4 78 7oA ARAY Bafd
2. digtesss =2, WIESS, #2648, A2BE,
pp- 153-160.

AZSANTA (1995) SRFAFE Y P L L A
B2 XL BALEAAIEIA IPD-95-2 PTLE M, pp. 127-140,
196-214, 414-434.

SeARAEls] (2005) SFHAAZIE - S

D. W. Crowder (2000) Using Two-Dimensional Hydrodynamic
Models at Scales of Ecological Importance. Journal of Hydrol-
ogy, 230(2000), pp. 172-191.

Gordon, N. D., T. A. McMahon, and B. L. Finlatson (1993) Stream
Hydrology : An Introduction for Ecologists, John Wiley & Sons,
New York, NY.

Gore, J. A. and G E. Petts (1989) Alternatives in Regulated River
Management. CRC Press, Inc., Boca Raton, Florida.

Loar, J. M. and M. J. Sale (1981) Analysis of Environmental Issues
Related to Small-Scale Hydroelectric Development : V. Instream
Flow Needs for Fishery Resources. ORNL/TM-7861, Oak
Ridge National Laboratory for the U.S. Department of Energy,
Oak Ridge, Tennessee. pp. 123.

Palmer, R. N. and R. M Snyder (1985) Effects of instream flow
requirements on water supply reliability. Water Resources
Research, Vol. 21, No. 4, pp. 439-446.

Peter Steffler and Julia Blackburn (2002) Two-Dimensional Depth
Averaged Model of River Hydrodynamics and Fish Habitat.
Introduction to Depth Averaged Modeling and User's Manual,
University of Alberta.

R. W. Jay Lacey (2004) Reach Scale Hydraulic Assessment of
Instream Salmonid Habitat Restoration. Journal of the Ameri-
can Water Resources Association(JAWRA), Paper No. 01214.

Waddle, T. (1992) A Method for Instream Flow Water Management,
Ph. D. dissertation, Colorado State University, Fort Collins Col-
orado.

%

[Ean

r

F

O =F45Y : 200749 12€ 10¢
O AAFEY ;20073 1249 102
O A FEEY - 2008 012 09Y

2k AN 123



