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Abstract : While over 90 percent of fishways are made up with concrete material, nature-like
fishways are started to be established as a form of small stream using natural materials. Recently,
the central government in collaboration with a university has proposed a ‘Standard Model of
Nature-like Fishway’ with a purpose to provide as a national design standard of nature-like fishway.

This study aims to criticize the proposed design model of nature-like fishway and to propose
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improvements by examining other international cases. As a result, we found problems and

limitations of the proposed design model due to the lack of research and experience about making

nature-like fishway in Korea. Especially, for designing bypass nature-like fishway we found the

lack of studies about structure management strategies, establishment of rocks or pebbles inside the

stream, and natural materials. In this sense, more studies about nature-like fishway design adaptable

to our environment need to be conducted. In addition, since the proposed design standard for

nature-like fishway has been created based on the limited examination of existing domestic cases,

it is desirable to improve the design standard on the basis of hydrological and biological research

so that they could be adapted effectively to regional and local contexts.

Keywords : nature-like fishway, bypass channel fishway, fishway design standard, design factor
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Table 1. Proposal of nature-like fishway standard model (KRC 2013)

e Fish ramp type Bypass channel type
(DSt (Integrated in weir) (outside of the weir)
Material Natural materials Natural materials
(concrete can be used for stabilization) (flow controller can be used for structure stabilization)
Slope Gentler than 1:100 Gentler than 1:200
Width 10 % of weir length Wider than 6 m
Structure Open-shaped. Equipment for attraction current is needed.
Entrance -
Velocity Keep under 0.8 m/s
. Structure Flow rates should be naturally or amﬁgally maintained
Exit (by using flow control devices)
Velocity Keep under 0.8 m/s
Tosid Structure Rapids: 70 %, Pools: 30 % ‘ Rapids: 50 %, Pools: 50 %
nside
Velocity, Depth Rapids: under 0.8 m/s, above 30 cm,Pools: under 0.5 m/s, above 50 cm

L 9] o= A 7|5 vl

URHH o= o= AAA = o] diiel

Zo| YEEtd EX AT
o 5 ol 452

401 01.9_ tHH .EQ_ —)F—Z]E
o}, FolET Al A W ol e
2 A =A4H]"(2013) HTFEILA A
o th3) Table 13} Zro] Aokalal 9lom o]
FA| A0l Al okx WhrkE “x}elF 015(_?_@

E
o
N
Ir
o
Ho
-l
H2oa

o fr

ﬂ_
o

B o oft i
o
ofi
ok

=
=

mZ:
0
NN
o MNT
Bowe
e >

>

2

oo

F) HFAL(2012)01 4 AFASHA AAskaL ek,

ol} o] AA 712 AN W AA oz 7

=21

AA AR FAHL A5 A AR AR
A Heoledl, 2 aese 44 849 TR
REvlE A v, 72 AR, A, F e,

O~ O =0 ©

=, J%,% OEET

oI}, £ QoA of

Zo| A e HYEo]of & ARlo] 9kl HrtE 7)
2 AA g :[Li AE, AAE, Z 54 01:[1_01]

1712 84 23

) $3lad ool fet /)2 44 melat
18] o] moh Ala23] ol =7 A A H ot
(Figure 1) Bejo] hat TAAR) AL gl

Y Fzof of &3} A8 747} 50%4) AT AL A
otskal QItH(Table 1, Bypass channel type #Fi1),
ol 7| & A B A RS Fof HA AL
21 Om/sec oslo] & FEE Holil, ofF 1t
9] 7%- 0.5~1.0m/sec §§], Le|aL & 749 Z$-
0.5 m/sec ojate] F& HIQE 2= ACE ZALY

20
ﬁ
%
&
&
H
DO
(@]
=
&
I'H o
<t
N
Y
e
_y
=2
Y
=
>

l
ro
)
ro
4o
Zi
E
=2 o
N
1,
2 to
r
o
b
£
N
=
> 32
20

e rlr

A o}ztl E%Zé FEje} & mlsh

a5t Ole EoH olm= W9 thekRt A4

|53l &= 4= Sl

ol HJ*sH FAO & DVWK(2002)0|1 4] AAI3t 7]

2d(Figure 2)& AFA3 o]z o] B35 932 E
4g BT o2 v ek 7] mde] A4

ol L
o

o

rloi

T

o] Y= AHo|AY 22 180% 7H % w& 4 9L
T2 A orsta 9tk FAO & DVWK(2002)9}
USDA(2007)0l1 4 AlAIg = (Figure 2, 3)ol YE}
oo P S B, RO Fo] FUsHA| ¢l
T4 Fe £33 B A REUS U 5
Ut E3F o]5 AAZ]EE follA] Al FEfet



JE - FTe / =W XY ol 87| 7|F ofEs et uE 185

(a)
"" ‘Q rapids pools
pools apigs
P (@pi%° Poojg
B plan view
it | ¥ entrance
longitudinal section
b - i
& oy,
" /s © 2
[ /s @Q\d 04
/ A
X 5 < entrance
o &3 o
plan view

longitudinal section

Figure 1. Plan of nature-like fishway (KRC 2013)
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Table 2. Incipient motion thresholds for rock sizes

(Fischenich 2000)
Class name Median.diameter Critical velocity
(in) (ft/s)
Large boulder >40 19
Medium boulder >20 14
Small boulder >10 10
Large cobble >5 7
Small cobble >2.5 5
Very coarse gravel >1.25
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% 908E, AUAOE 6mE HEA7|7]oE T

27 & Al L%HE} A Z =il sfejof A
Gkl TOQFJE A= AAE o Folle Fol bmE

(2002)0f| A= b=t *—0] R A 80cmo]AP g AL A
%Pﬂ Qow o) FE 7Hs3 G thaFatA &0l

= Eo 7j2e YR Anz 240 G aste HI

’\XH = AIgFs7| Hrk= df 9]¢ 7]EA Y 2
EZ AASIL ThRE £ WSkE A f2E £
"é O}Eiﬂi Alerer Zart qlct,

&

ol A AlRHe AHAF o =9 ol gt 7]
< 4 E7 URE 2T 0.8m/s 0|32 5*&*6‘}
A 4 7 0,.6m/s o5t 245k Aot &
2t 54 4 0.5m/s= 455 W AS Zﬂﬂﬁ‘}ﬂ
£ 7|22 AAEE 0.8m/s= T8 0% ¥ 531%

L g 7|eo 2 AAY gholtt, 12y Kim et al,
(2015)e]] w2 o= MAA] o= U Zof {42
A o150 B4 &=k Aolof et ojF ol
ol $48 Asel Lejoraly] v o5 0%
&7} o] o] AA| £ L Jolokyt o] 55 05 4
S Aolth, Ta # Fa ojFe] B &%
(Table 3ol mhw, BN $AFOR FHS:
& 7N (Squalidus gracilis majimae)t g% &
(Chaenogobius castaneus)ﬂ sX&E= 242 0.8

m/s2} 0. 7m/sE, o]E Yo 44

g 79 2l ofgo] Y& AR JMQE}
ES} o]EL gulH o 47 L Bl G20
A 9] ol 53t Z-2 HAAIE At EXNEER
ol 534 ¢l 7HsetH YL ER o5t o}
£ ol &3 l%‘é}“ﬁ A H=s

51%57} o SR 2

cEE =

‘J‘Oﬂ Xﬂ/\] gl ‘IQI’——iL.

JjofoF & Aol o] ﬂoﬂi F=re o= AAPY|

Table 3. Fish burst speed (Lee & Kim 2011)

Species Burst speed (m/s) Species Burst speed (m/s)
Coilia nasus 2.5 Osmeriformes 1.2
Cyprinus carpio 1.5 Carassius carassius 1.1
Hemibarbus labeo 2.0 Chaenogobius castaneus 0.7
Squalidus gracilis majimae 0.8 Acanthogobius flavimanus 1.5
Plecoglossus altivelis 1.8 Leiognathidae 14
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