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ABSTRACT: This study analyzes characteristics of flow using 3 dimensional numerical model, Delft3D, at the downstream of
hydraulic structure. And fish shelters are suggested by analyzing them in flood time. A hydraulic structure changes flow
conveyance, water depth and velocity affecting the activity of the fish. Flow depth decreases and velocity is fast near the left
bank at the downstream of Gumi weir because of the concentration of flow due to it. Therefore, fish shelters are generated
near the right bank of it. As a result of vertical velocity distribution which indicates the range of fish activity, maximum value
are 0.0043 m/s in 30-year of return period of flood 0.0052 m/s in 50 year flood, 0.0046 m/s in 80-year of return period of flood,
and 0.0039 m/s in 100-year of return period of flood. As the discharge increases, the areas of fish shelters decreases because
depth and turbulent energy increase according to increases discharge. The estimated areas of fish shelters near the right bank
decrease from 61.5% in 30-year of return period of flood to 39.0% 100-year of return period of flood. Therefore, the
constructed hydraulic structures affect fish shelters.
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Table 2. Percentage areas of juvenile shelter

Flood 30yr flood 50yr flood 80yr flood 100yr flood
Left bank (%) 36.4 35.9 37.2 36.8
Right bank (%) 61.5 48.1 41.6 39.0

16 Ecology and Resilient Infrastructure 1(1), March 2014



0.06

0.04 —

Right bank

Turbulent energy (m?/s*)
o
|

®—@ @ 30-year flood
49— —& 50-year flood

80-year flood
A——aA——A 100-year flood

Left bank

600 800 1000

400
Distance from left bank (m)

Fig. 11. Turbulent energy in longitudinal direction

B dToAE 4 xEe) A Q3 sHE
2 40| WslE selslo] o} AlAlAle] 917) ws}
o} 73 wsjo] Tt ATE Fel] Slstel 379
=

315 R39l Deli3DE M g3to] SEENS &
Haigie A o F1he FERE SH0E AR
WA 15 km, 547 3 km gte] ol 4sigon)

) 5g7ag0] SEEA v JS BA
7] Slote] 44, 49 el TRk B sk
o). SHAS Fasiel AAHo] Qe SpTRBL
AR} SHR7E) Ho 175 mo) & 49108
I SE Sl e 250 Y

2)*

afsiete, #ole] 7 4 45 3

ROk Tl U5 e o] AR S 9

t} (0.228 m/s) MERE HEE 52 o] A

fmis gl ekt Aojs] B5o] ofd

o 2-99to] FHEE FAoR W5 Lo

oAt B3 R8sl SIXSt S B

Toll gl go] BAE] Hofo] WAL WA
e,

3) iU ThS e} S4lo] Tt WRA,

S24lo] 23 fo] WHE AR H & GO

2 LR, $4o] W, o) gl g4 1
el A2 o] Lete) ol Aol A
Aol Uo7 He oA o Bae}
the A ojulaeh

2 AFolAE eETEE SHRolA
2sto] TAle] o)Fe] A4A W3
_1,]- zﬂ:?foﬂ AgE]]oLXA x]zﬂa‘;‘x_‘ Q__

#Ql F4o] Waslr.

Joi
nlm

ﬁ
ot _\T I
M)
xR e

ox

lil
fin

A =

A SRR FUA7A ] <]
A4 (127148 41C02)0]| ©J8) 4= 5 Th

References

Bovee, K. D. (1982). “A guied to stream habitat analysis
using the in stream flow incremental methodology.”
Instream Flow Information paper No. 12, FWS/
OBSERVATION 82/86, U.S Fish and Wildlife Service,
Washington D. C.

Clifford, N. J., Wright, N. G., Harvey, G., Gurnell, A.
M., Harmar, O. P. and Soar, P. J. (2010). Numerical
Modeling of River Flow for Ecohydraulic Applications
: Some Experiences with velocity Characterization in
Field and Simulated Data. J. Hydraul. Eng., ASCE, Vol.
136, No. 12, pp. 1033-1041.

Ecology and Resilient Infrastructure 1(1), March 2014 17



Ge, L. and Sotiropoulos, F. (2005). “3D unsteady RANS
modeling of complex hydraulic engineering flows. I:
Numerical model.” J. Hydraul. Eng., ASCE, Vol. 131,
No. 9, pp. 800-808.

Lauters, F., Lavandier, P., Lim, P., Sabation, C. and
Belaud, A. (1996). “Influence of hydropeaking on
invertebrates and their relationship with fish feeding
habitats in Pyrenean River.” Regul. Rivers: Res.
manage., Vol. 12, pp. 563-573.

Nezu, 1., Nakagawa, H., Ishida, Y. and Kadota, A. (1993).
“Bed shear stress in unsteady open- channel flows.”
Proc., 1993 Hydraulic Conf.,, ASCE, New York,
1458-1463.

Nezu, 1., Kadota, A. and Nakagawa, H. (1997). “Turbulent
structure in unsteady depth-varying open-channel
flows.” J. Hydraul. Eng., ASCE, Vol. 123, No. 9, pp.
752-763.

Rowinski, P. M., Czernuszenko, W. and Pretre, J. M.
(2000). “Time-dependent shear velocities in channel
routing.” Hydrol. Sci. J., Vol. 45, No. 6, pp. 881-895.

Salaheldin, T. M., Imran, J. and Chaudhry, M. H. (2004).
“Numerical modeling of three-dimensional flow field

18 Ecology and Resilient Infrastructure 1(1), March 2014

around circular piers.” J. Hydraul. Eng., ASCE, Vol.
130, No. 2, pp. 91-100.

Saltveit, S. J., Halleraker, J. H., Arnekleiv, J. V. and
Harby, A. (2001). “Field experiments on stranding in
juvenile atlantic salmon and brown trout during rapid
flow decreases caused by hydropeaking.” Regul. Rivers:
Res. manage., Vol. 17, pp. 609-652.

Shen, Y. and Dipas, P. (2010). “Modeling unsteady flow
characteristics of hydropeaking operations and their
implications on fish habitat.” Journal of Hydraulic
Engineering, ASCE, Vol. 136, No. 12, pp. 1053-1066.

Song, T. and Graf, W. H. (1992). “Velocity and turbulence
distribution in unsteady open-channel flows.” J.
Hydraul. Eng., ASCE, Vol. 122, No. 3, pp. 141-154.

Tu, H. and Graf, W. H. (1992). “Velocity distribution in
unsteady open channel flow over gravel beds.” J.
Hydrosci. Hydr. Eng., Vol. 10, No. 1, pp. 11-25.

Valentin, S., Lauters, F., Sabaton, C., Breil, P. and
Souchon, Y. (1996). “Modeling temporal variations of
physical habitat for brown trout (salmo trutta) in
hydropeaking conditions.” Regul. Rivers: Res. manage.,
Vol. 12, pp. 317-330.



