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Constructing A Standardized Monitoring Method for The Perfor-
mance of Fishways in Torrents in Taiwan

Ting-Yan Liul"  Yu-Chen Huang® Chien-Hung Lail Chuan-Kai Hsieh [121  \Wei Chengl!!

ABSTRACT In Taiwan, fishways are widely used to mitigate longitudinal barriers in river systems. However, very
few studies have evaluated the effectiveness of fishways. In this study, we developed a standardized protocol for mon-
itoring the performance of various fishways. We integrated data derived through upstream fish-passage surveys, bio-
logical community assessments, and hydraulic measurements to analyze barrier effects from the perspectives of species
composition and population structure. Monitoring of 10 fishways over a 3-year period revealed that structural and
hydraulic problems, such as excessive drop height, high flow velocity, and ineffective resting zones, impeded the
movement of aquatic organisms. Considerable intersite variations were noted in species richness and composition.
Metrics such as community barrier index and body length distribution were used to measure potential barrier effects.
Our protocol supports standardized evaluation, design, and improvement of fishways and holds promise for broader
application.

Key Words : Fishway, barrier effect, performance monitoring.

— & E

SIS - RTIERIE R 55 A TR T %
BHE S BEAEEEREMZHEENESNERIFER 2T
v o 1B A T4t fH PR Y& TR KR A P A ZE IR
fmiFiEat > A6FH (- HIEE RSO B ERIE R T3k
KAEYHTBHERETR (O’ Connor etal., 2015) « JEIFREEYIE K
YN E > nEERE A - TS EER T - SHEEE
SFHERIE R B AE RN TEFTRGES © 2R > RERE - K&
a1 ~ YRR AR L TR T T R R M M B AR
HEAERFAE R A4S MR NTRE 1T « ATAER R A L T AR IR EE) A4
e =0 > RS EHE A EEMEE R HWE—E
B~ Bt SR T O] R AR s s AL 7 A N

PRSI A e 1) 45 P BEE 0 SRR SR Fh AE £
FFIR ~ AIEIT AL N R KB RSB T, - H A hHaR
BUTHN A O > B R A R E N s R

BB TR SRR (BT TR B 4 PR
20w, 2019 KRS, 2016) 5 AR E B OB T T
PR AL GBS > BPAE SRR AR RO T 09 s EiR GHEW
#2003 ; FNES, 2015 ; Chenetal.,2017) o FE4h - TEW]IEE
(2005, 2006) #5H fUH 7 sk ARG R IEELRR (% - 451EYIEY
TEEGTE R ERA RN EKE Y - R E— YR E
ROTHIERE 2 IR - SUFERE T S » SRS YiEm
Z PEBRESTRL SR YRR f i B NIRRT e E
B—E - 52 ANTHEVEIRKEYEZE > NMET
R BKISAE AR £ B NI YIREAH B 537 - T BRI E —
VIR ERESEY) L NGRS RS AT 2 -

FRT » S B TR TS ST AR [EE
B g BB T RO N B K B RO A TR A R R
HIRRZE A T A LAY 0 2 R TR 6 (S84 7, 2006) BT A
I RRGE 2 TS B T AT PRI ) (S84, 2006) RS o

(1) BIEFAEEHEARAT
Observer Ecological Consultant Co., Ltd., Taipei, Taiwan
(2] BT HEAEK L IRFFE A

Department of Soil and Water Conservation, National Chung Hsing University, Taichung, Taiwan, R.O.C.

* Corresponding Author. E-mail: mansrna@gmail.com



116 R -

BENS  BEVITER D E RN ROE BRI - SeEDEY
{18 A1 R AE A R SR Y IR - SRELsA R i 12
(A RS RUHBRERE ] - ARTFERE L AT A YA R Rl

iy T BPR FOERE IR L IEERAR | - Ba s e
M~ g BN FE EENAEYEEE A - DUCHIEEZOKT)

BENE RGBT ARG T B E RS IOR
B WP BRI OB ELEAESS - EEFRETE
2 VIR R R BRI S W R A > AT S (E 2Ry
PEFRSTERN > FE R SR EIE RATRF R - JREEREA
REBENEE - WG ARSI 2B G -
AR AL Z ST BT 0% > A% 2021
FE 2023 FHEARELDR - SRR LR E 2 Sl
SRR REERIEE -

\\7 /
@ 1 &5. KHEEL
A4

st

=

Lo L
’7.#933&3%% )
S

1

7 s

NW} ° 3.%5%

® Lz

10. fEf&i%
9. A%
(FFRELAE)

® IR
0 0 25 50 kn
| IS I

EATH - BEEETE - RS - NE - RIS TR MUE RS LB T =

—MEEE

1. AT ERE B E

AWZE By 2021 4 2023 FK RS (2023 F1E4
il Ry e a8 e BOK T ORFEE TR RAENKIRE) Zht
MR A A TARFE M IR R A = 1 It Ak G SR A AT AL A B
Fpdm | FEErEWMETIEZ— BERENKRBEENT
e RE Y A RRTRE R SR LR AR s -
AFFE AN AL Ry PR /KIS R 2B S [ 38 A 1T Y AR T
WHESEZBEIR T ~ Frltds » DIFIESIE T Bibtes - Bl
A ESE DK LIRFEETEE 03 K L IREENIE S RAEY)
W ((TEEEZEG/KLRRR, 2020)  FRAZEGIfIE
BAFRYINER 1 SRENESERE R 1 -

4. FIBOR (FBERRAGH) e/

SRS (BERA A)

PO = TN

B 1 +tREEEMIMEDERE

Fig.1 Locations and reference photos of ten fishway case studies



K LR > 56(3), 2025

X1 BERNEDAITEAMERE
Table 1

117

Summary of fishway performance monitoring case studies
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Table 5 Cumulative 3-year fyke net survey results for pool-and-weir and fishbone-type fishway case studies
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Table 6 Cumulative 3-year fyke net survey results for arch-beam type fishways, rough-stone ramp fishways and open-
ing weir case studies
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Fig.7 Fyke net survey results during high-flow and low-flow periods over the years in ten fishway case studies
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Fig.8 Survey results within eight fishway case studies during high-flow and low-flow periods over the years

ypmm | ez [l s

REREBERE PO F AR AR ERBRA FI7RIZBE S AREAE BENAE HBETUHUR FIRBEA ] FEABIRRE IR
1.00
075
0.50
025
000 4 nd. [Ty r— 4 nd. AWE  nd___ BB Nl nde || nd___ na___ | .
E= 1.00
[2]
gws
]
1 0.50
L3
%ozs
Eooo no il no. nd. nd___ | |nd. nd. nd. nd. -0 NG ] . nd.. B | [nd. nd. nd. nd . — | g na. -
1.00
075
0.50
025
o000 oMl nomm || ol oMl || cmmm O || N na N0 d. . - . nogmm "ol || no__nd na — | | O —
L 4 & & 2 L 4 R ¥ ® L 2 & L 4 R & & L 4 & & 2 L 4 %

it ORI EREON AL, N TRIA S n.d SR SRR M A S S

9 +ERAEEMBEEENREREL

Fig.9 Ratio of passing to downstream surveyed counts within ten fishway case studies
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Fig.10 Annual and cumulative community blockage index results based on upstream/downstream species data for ten

fishway case studies
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Fig.11 Body length distributions in case studies with significant upstream-downstream differences
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Table 7 Body length distribution and statistical test results for dominant species in case studies
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