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Squr dikes in rivers can enhance various ecological environments, contributing to the improvement of the river’s environmental functions.
However, the alterations in flow caused by squr dikes not only enhance environmental functions but can also have adverse effects.
Therefore, this study aimed to analyze the flow changes induced by the installation of squr dikes through flume experiments and assess
their impact on fish habitats. Key factors in the fish habitat environment include flow velocity, turbulence kinetic energy, and recirculation
zones. Among these, particular emphasis was placed on examining turbulence kinetic energy and recirculation zones. Experimental
conditions were set by varying the interval and submergence of the squr dikes, resulting in a total of eight experimental cases. The results
revealed that shorter interval and lower submergence of the squr dikes led to increased turbulence kinetic energy and recirculation zone
sizes, significantly impacting fish habitats.
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Table 1. Comparison of squr dikes design criteria

. . Squr dikes design criteria
Design variables - -
River Design Standard (Korea) HEC-23 (U.S.A) F.H.A (US.A)

Limits of protection X (¢ o
Length and spacing (0] (0] (0]
Crest angle (0] (0] (0]
Type of squr (0] (0] (0]
Extent of scour (0] (0] (0]
Location (0) X (0)
Fish habitats X (¢ X
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Fig. 2. Overview a flume and squr dikes
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Table 2. Experimental condition
. . Froude number Submergence
Case Discharge (Q) Interval (m) Depth (H) Velocity (up) (Fr) (H/H®)
Case 1 0.20 m 0.11 m/s 0.079 0.80
Case 2 0.25m 0.10 m/s 0.064 1.00
2.00 m
Case 3 030 m 0.08 m/s 0.047 1.20
Case 4 5 0.40 m 0.06 m/s 0.030 1.60
"""""""""""""""""""""""""""" 0.03 m’/s
Case 5 020 m 0.11 m/s 0.079 0.80
Case 6 025m 0.10 m/s 0.064 1.00
6.00 m
Case 7 030 m 0.08 m/s 0.047 1.20
Case 8 040 m 0.06 m/s 0.030 1.60

2A5R 9471710 QAS B 510l o G BA) 20 REFLS SIS Q7] o] FRE FH0| F5A S

g
512 245710l EFYE A2 71411 QIckEtiema and Muste, 2004). LS-PIV7 2 942 27517 Sla) G421S,

Table 3. Specifications of camera

Camera model Resolution frame rate
SONY DSC-RX100M5A 1,920 x 1,080 UHD 30 frame/second
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Fig. 4. Creation a stillimage
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Camera height
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Fig. 6. Reference points for coordinate transform (Fuijita et al., 1997)
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Fig. 9. Velocity on experimental condition (— 0.25 m/s)
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Fig. 9. Velocity on experimental condition (— 0.25 m/s) (Continued)
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Fig. 10. TKE on experimental condition (— 0.05 m?/s?)
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Fig. 10. TKE on experimental condition (— 0.05 m?/s?) (Continued)

7] @ el oS 7|50 & ol Rl Agst AAR7HE 4 Qi) wrksllrt,

I 2
Fr-2-5ol|A] A A2t d o] Al A d-] s o]-§sto] AFgstGAH:

3.1 HR2S0ILHA]

HRe o2 ojFo] 2290 YRS n|A] = FQ 84 FshtE g4 Qlok et R ol g AEg uek
S 2 o}ot= A Hofob, °1-nr7 ]’ ZA|S YollA Aol A 7R 57171t Bermudez et al., 2010; Marriner et al.,
2016). Marriner et al.(2014)2 WH-SoYA|E 0.05 mY/s*2 7|50 2 dlo] ofFo] Ao s Agslglon, A% A}
0.05 m’/s* oJa}e] -5 Z]Oﬂ*i o}Fo] Ao ot ol Bl At o] 715-& 21-8-50] Shahabi et al.(2021)2 015
£ o2 daollvA]el tiegh A3 =a5151.0 1, 0.05 m?/s” o)) Lo 2 F7FIE o Foll A T gt AEH A
£ Fafoto] o} 77wk 7 d o] =rtal Hainh webA A W) dR-2-5 ol | 2] 9] 7152 o 77t AE I AE Hiol 1|
A 4= = 52291 0.05 mY/s* 2 S,

Aol Ao ) A4 rode) Aakg slo] ool SR FAEIRS AT 12U ARegtg o] T}
& gafotrl, e O}F2] A W H IR 5 9k 541 Wil
—%—%ﬂ]’ AR ol YRt o 22 A= 4= Q= o] Y2 A& edo] 30~50%
FAISloFeekBell, 1986). 012} 2 7158 ol831o] ARegdo0] 712 A9 ] 30~50%2 gt whebA] 5]

o YShe 55442 Fig. 113 o] A8 = qlrt.

E
_0|L
"
=
olt
o
rE
off
i
[-'O
e

O
O
c
2
Ju
2
)
o
1
_>|‘]_'4
fj
2
o
m&"

5.: mlm

Interval

TKE > 0.05 m?/s? Squr
¥ ——— dikes
.
g

=———ReT] ation“zone > 30 ~ 50 %

Fig. 11. Recirculation and TKE concept by squr dikes



Influence of Fish Habitats by Change of Flow Patterns with Squr Dikes ¢ 119

FF-2 5O ZR=0.05 m/s® oV & 7H = A S T 02 L FAFYISIE SF5l.oH, Case™d -2 517
O YA = v ST ¥l A7} 8714]2] Case 5 Case 1, 2, 501]*1‘?& 0.05 m’/s’ OVJQJ ol et e, AIREA0] 2

ApAIoFaL Sl et %%*01 dget ?‘% #HH WWEOH E}EWE Urrr-EOULiZH A7t HERE e H, At e8]
A= AJHoM s ER-2 5ol 715 gha 2064 el We-soluAt 71E ke 23Rt 371419] Case ]
Case 1, 2, 5= 242 21, 7, 13%2] 7904 ool FA et de-gol e A7 285l

At A U o Eof| 2|9} iR IR 2 BaFLskE sl.om, 4:A4)|2] 7Hzo] 2 AAA L/} hesg 2 Zho] L}
Ehgth Akee A2 ER=-FoluRel Hlsh 2 772 AAISkL $Le, Case 19414 S7471He] At ool Aeetd

10 2 ket ARt Case 49} 8941 ]2 Whe 4.0 2 Qlaf AKghaled e 215 LieRA] 9431k Bell(1986)0] ATt

-

ol

I = ST 7152 30~50% FRtoh= Alo| A= B2 3 Case 2 212} 39, 42, 37% = WEFSATE. Case 1041= A2l
B0l 52%= 7= 2SHET, ol ‘&%—%%Oﬂﬁllﬂr Aeg o] 7l BT 26t offo] AAlgtgor 7
Hgsirta & 4 gl lo]A Aegtel o} U2 5ol 2]o] 27]0] Aib Table 49} Fig. 120 21t WA
=2 M) A 9] 7HA o] 2/10]H AP L7 S Caseoll A 'dH--sold Aot At H o] 27] 2 Fart Hw A &
203 Leht, 5419 2 0] Ha AP A= e o .9 A48 SHel s RS GRS 2o 5 glrk 2
L3HT5 U
Table 4. Recirculation zone and TKE area on experimental condition
Case Submergence Maximum velocity Turbulence Kinetic Energy Recirculation zone area
(H/H*) (Unax) (Arxi/A) (Arza/A)
Case 1 0.80 0.42 m/s 0.21 0.52
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