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Abstract

The efficiency of fishway installed in rivers can be directly evaluated by means of fish monitoring. On the other hand, when it is difficult
to monitor the fish in certain conditions, or when planning a fishway, the efficiency can be evaluated indirectly through the hydraulic
analysis. In this study, the hydraulic analysis technique for evaluating the efficiency of a fishway was presented. The River-2D model
with the fish physical habitat module was used for the analysis of the attraction efficiency, and the weighted usable area was proposed
as an index of the efficiency. In the analysis of passage efficiency, the three-dimensional model, Flow-3D, was used as an evaluation
tool to describe the fluid behavior on a hydraulic structure with free surface. The ice-harbor type fishway at Baekgok weir in the
Deokcheon River was selected as a test-site, and the efficiency was estimated using the hydraulic analysis. And then it was compared
with fish monitoring data acquired from the river. As a result, it is difficult to replace the hydraulic analysis results with the efficiency
quantitatively, but it can help to grasp the general tendency.
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Fig. 1. Attraction and passage efficiency according to fishway type (after Bunt et a/,, 2012)
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Fig. 4. Flow pattern in pool/weir fish way (after Rajaratnam and
Katopodis, 1988)
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Fig. 9. Diagram of fish monitoring with PIT Telemetry (after Rural
Research Institute, 2015)
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Fish species Number of Numb'er of Number of Efﬁcic'ancy of Efficiency of
release sensing passage attraction (%) passage (%)
Squalidus gracilis majimae 12 1 - 83 -

Coreoperca herzi 16 2 2 12.5 100.0
Pseudogobio esocinus 55 6 3 10.9 50.0
Zacco koreanus 152 19 14 12.5 73.7

Hemibarbus longirostris 2 1 - 50.0 -
Acheilognathus koreensis 38 3 2 7.9 66.7
Zacco platypus 82 8 4 9.8 50.0

Others 44
Sum 401 40 25 10.0 62.5




K. O. Baek / Journal of Korea Water Resources Association 52(S-2) 855-863 863

AT el PR SIS
B2 ol =72 ol gsirk. 1¢]
fol 5t o =2 Adiste] o] =
A o15 B Ao} vl s 1
2202 Selsht 2uE APHOE ol BT
A, SRR A st EoS

T

s
=2,

Ir
ro2L
Jo
4
i,
o

o ot

I fl o fol
mto a0 oL o
il
N
T .

o M 1k

z
30, T
IR
-'-‘ 1
Hm o
= m
= o ofl

N X %9
Wi ‘{)‘ rg%l‘ ﬂ'
o ¥ ' my
rir

2 eaH

) b

30 =

Z:

m* rE

I %9
!

>~

3

[¢]

e 34 Aﬂqﬂgmﬂq GaAp0 7k,
T } e E o= E}Ow 52 YL Bt
&2 7% 7HAsH] fleliAlE B

49 521
‘”EWWﬂHﬂﬂaﬂL&Eﬂ%ﬂéqg
Jo 7‘:.5_]/].._

Q. o
bt ol
ol nlru
B

o
E
O
i
%> b°"

oli
o
rr
JINI U
I o
E
ICD
:‘.’:
HI
o
o
E’
<
@
ll\>
w)
_‘
_E
e}
.l>"'

u} Qto] ol 70 2 £ 2 Fho| 15T
Pate] flagol £ A0 7|dstg o A
2 Avk= 122 otk 5] 10%0h2] Y
Rl oh2 veh o =50 fla-gof 4 &
HAr} o] 5]940] 7}61A] = o= 2
754_01 25 91, o] o] LA FHAlo] 7)o
oE & 1£EANH3%H%§QE%
ol213t gAY o &= E-6kal ol &
F Q1aﬂﬂﬁf0Tn.
2o

2ijit ol 582 W7

rd HToml
rd oo

A
5

=2
o
I
H f””’
Lo:-:
L’L

e

gl Mo

o =Y

B
b e ol
ue)
et
rol mlo rulo

i

re N, |
T A i/
N
3:0
I _\1

e

oo e L oox 2 Jo
o
P
My
rlo g
i £ ngo HT

¥0,
nl
rr
)
oAl
o
30,
v

2 A= 20179 5% S dota wH|(sel)uhd AHH

References

Baek, K. O., and Kim, Y. D. (2014). “A case study for optimal position
of fishway at low-head obstructions in tributaries of Han River
in Korea.” Ecological Engineering, Vol. 64, pp. 222-230.

Baek, K. O., Ku, Y. H., and Kim, Y. D. (2015). “Attraction efficiency
in natural-like fishways according to weir operation and bed
change in Nakdong River, Korea.” Ecological Engineering,
Vol. 84, pp. 569-578.

Barton, A., and Keller, R. (2003). “3D free surface model for a vertical
slot fishway.” Proceedings XXX IAHR Congress, Thessaloniki,
Greece.

Bunt, C. M., Castro-Santos, T., and Haro, A. (2012). “Performance

of fish passage structures at upstream barriers to migration.”
River Research Applications, Vol. 28, No. 4, pp. 457-478.

Cheong, T., Kavvas, M., and Anderson, E. (2006). “Evaluation of
adult white sturgeon swimming capabilities and applications
to fishway design.” Environmental Biology Fish, Vol. 77, No. 2,
pp- 197-208.

Clay, C. (1995). Design of fishways and other fish facilities. Lewis
Publishers, Florida.

Cowg, L., and Welcomme, R. (1998). Rehabilitation of rivers for fish.
Food and Agriculture Organization of the United Nations,
Fishing News Books, Australia.

doopedia (2019). accessed 20 June 2019, <https://www.doopedia.co.kr>.

Gyeongsangnamdo (2010). Deokcheon River basic plan report.

Heimerl, S., Hagmeyer, M., and Echteler, C. (2008). “Numerical flow
simulation of pool-type fishways: new ways with well-known
tools.” Hydrobiologia, Vol. 609, pp. 189-196.

Kang, H., Im, D., Hur, J. W., and Kim, K. (2011). “Estimation of
habitat suitability index of fish species in the Geum river
watershed.” Journal of the Korean Society of Civil Engineers,
KSCE, Vol. 31, No. 2B, pp. 193-203.

Kim, S., Yu, K., Yoon, B., and Lim, Y. (2012). “A numerical study
on hydraulic characteristics in the ice harbor-type fishway.”
Journal of the Korean Society of Civil Engineers, KSCE, Vol. 16,
No. 2, pp. 265-272.

Korean Water Resources Association (KWRA) (2009). River design
standard.

Lee, S. H., Oh, K. R., Cheong, T. S., and Jeong, S. M. (2012). “An
assessment of fish habitat of natural fishway by hydraulic model
experiments and numerical analysis.” Journal of Korea Water
Resources Association, KWRA, Vol. 45, No. 3, pp. 317-329.

Lim, S. Y. (2010). An analysis of hydraulic characteric characteristics
and fish swimming performance associated with distance
between baffles in the ice-harbor fishway. Master Thesis,
Myungji University, Korea.

Lucas, M. C., and Baras, E. (2001). Migration of freshwater fishes.
Oxford, UK: Blackwell Science Ltd.

Lundqyvist, H., Rivinoja, P., Leonardsson, K., and McKinnell, S. (2008).
“Upstream passage problems for wild Atlantic salmon (Salmo
salar L.) in a regulated river and its effect on the population.”
Hydrobiologia, Vol. 602, No. 1, pp. 111-127.

Ministry of Environment (MOE) (2015). Evaluation and improvement
of fishway efficiency.

Rajaratnam, N., and Katopodis, C. (1988). “Plunging and streaming
flows in pool and weir fishways.” Journal of Hydraulic Engineering,
Vol. 114, No. 8, pp. 939-944.

Rural Research Institute (RRI) (2015). Monitoring and analysis for
remodeling of fishway. Korea Rural Community Corporation.

US Geological Survey (USGS) (2001). PHABSIM for Windows:
User’s Manual and Exercises, Open File Report 01-340.





