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Fig.1 Generalized diagram of the fishway

1. rectangular weir; 2. perforated tracery wall; 3. concrete wall; 4.
spillway; 5. power station; 6. fishway in the center of river 1#; 7. fishway

entrance; 8. fishway along the shore 2#; 9. tail lock
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Tab.1 Test conditions

JF A 45 entrance number

S T I mRE BT (em/s) IR IE/ (cm/s) T ) S pudRE AR
test conditions number fishway velocity ~ environment velocity orientation test location test
I TEH TEH
straight entrance vertical entrance vertical entrance
1 75 50 10 A. F B. E B. C. D. E. G
2 75 50 20 A, F B. E B. C. D. E. G
3 75 50 30 A\ F B. E B. C. D. E. G

®2 SHEOSHMEXNBEBERERER

Tab.2 Relative distance and orientation between each entrance and the power station

%5 entrance number A B

D E F G

MIXFFEES /em  relative distance 300 300

100 150 150 70

VE: AR DRIBHEC . EdEVRIFRE D BB TE R — A B 3 DS B B L2

Notes: Entrances of A and B, entrances of E and F are generalized into the same position, respectively; the specific location of the entrance no. is

shown in Fig. 2
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Fig. 2 Domain of attraction for entrance of the fishway

Sector area represents the fishing range of 1 m radius from the entrance
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Fig. 4 Average aggregation rate of fish at different

environmental velocity
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different environmental velocity
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environmental velocity

DB, WEFRBI PN XA KSR B T
e, IS O E T LR R iR AL,
ARSI 00 30 2o AR 9 N [ B8 O T O [ Ay
(14 40 308 E 1 XA s R RS, AR A A e
O Y TF I [l — 7 B A [ 3 ) 1 e, A 5 i O
AR5 1 0 — Bl T L At ROR s @24
FE I 5 AR X BN R Ak R, A sk
T2 PR B U0 AR A B R A o B, (H
H A3 8K 32 3 A7 76 Y ] 202 Al 3l 8 /K Ak T 4 2%
PR Z, B IE T 3 5 R K R AR Y iR
M E T, m ok m ) RS, i
RS2 S K Ak B A 23 1T R K R B I 51 T,
P, 0 ZE AR 3 S bR TR 1 100 ok f 4k £ 38 it
P15 3l 2 7K i) F A B

32 KimxteaE T AR E

IR B 7K 3 A 5 AR 2 A A A BT A
B AR, JK WA AT N B R R B O R B
JE G A DA R AR B A oA, £
& T2 HAREE FLON £ 28 G SR S AiAL 3 U M 2K B
S RE B R/ S DT ) 2 T 0 5 R v £ 90 K
JE TS 1) o 5 R AE A8 24T X AL e 1Y W) IO 0% AR
WEoE s, R A I £ 2 B B SN O
HR A Ui K 3 EE AN TIRS A T K 3 JEE 34 416 o o ) £
FliF UK BE ST BRI, DA R B R £ TE gk
Ab 3t B R T AR AR R R

TEHIE DL, F b A2 A ROV I X £
PP ABCRPINA E B R EE R 1
WUFZALA IR, L0 £ 2 3 2 i £
1Ak P9 37 32 A R A 1T AR 30U A 2, AT 4R
FHE T AR T H b £ 0 RN, R

http://www.scxuebao.cn

T Y 375 £ K it R e R B N 2 B B
KRN T o, Wi, AR AEH N5
R I S 2k S 1 o Y R U R
JE B AR HE 1A U /N o IS ) A R
YRS AN O S = v e
TEA R« 38 3 K S5 0 ORD sk T i A Y
TR B A, G2 i bR gt Uk R 2R R R Ui Dk R
. fEfmiERIT T, X —5hs F 8 H T
PO RN =TT N O] Y TR B A S
14 it i Dk ok B D) o B T s W & £l
PR L LB A K T B LR AR B i UK G B 3
R 25 o X A SRR R T I E A, AR TRLRR
25 B AN [ A A 0 7y 10 28 45 Ui Dk fig T AN [

LR R B, HE F A K T 0.6 m/s
BF, Gy 0 I AR B A e Ak
by N < 7 NS5 7 [ O e IR L S 1
14 90 o 0 A Ak B 11 A R T vk R S
F AL /N T0.4 m/s, b 1 4a - 35 A4 U BB 25 3
A MG 0, U B s B O A R/ INTE
Ly 1A A SN gt DX (R) P, 3 A TE AR A
A 1 U R TR PR A TARYE . AR ST AL I T B
By P s AR, SRMTBR T
Ah, ZEDfe. EIEE . FHiE 5N 1K)
K-35 25 5 w0 i kAT 27, R, A R
3 T B A A R xS 11 R LK R A% 1 aE—
HAife ., b, s ok 0 AL I S TE PR
A ERGE A G, DT 3£ 9 13 £ K
T2 MR A BREY, PR, A i 1 Ab e T
DL i wb 7K 15 it B b 175 15 it S 3 gk 1 i)
WG, o — 20 ok 4 £0 T B 10 £ 28 Y
STIBURY &

thiE O AT E T AR T T b S
K12 R A5, AR AR A SN E R &R
Y25t H br 28 DL BRI A 1 il B — 5 1 R
Wi, AR W AR Y S 25 RN LSS AR, JS
T Lk — A AE R A 058 R S5 AL
BLLRG 75 RN R W) ) B o7 1Y) £ 3 i 0RO 4
IK FTFE BRI 43 A0 FRAE , A 2R A BRI fa3E
A1 7 AR A O S R A

S E k-
[11  FEEL, IR, 2§ MimAESBE R AR KN
FA[. AKRIK HE AR, 2009, 40(1): 4-9, 28.

o E K= % 2 J»  sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://www.scxuebao.cn

4 1

£, S NIE L E A Y £ O 687

Dong Z R, Sun DY, Peng J. Theories and practices of
river eco-restoration[J]. Water Resources and
Hydropower Engineering, 2009, 40(1): 4-9, 28(in
Chinese).

R, T UL, T, S KK IR f T
SRVEAN[I]. KR4, 2017, 48(6): 748-756.

Zhang Y Y, He Z J, He Y, et al. Analysis on the
efficiency of fishway for the low-head gate dam[J].
Journal of Hydraulic Engineering, 2017, 48(6): 748-
756(in Chinese).

TXFH, BE. BN oM IERF S @ [I]. o EKFRIK
L RFSEAIF 7T B 241, 2005, 3(3): 222-228.

Wang X Y, Guo J. Brief review on research and
construction of fish-ways at home and abroad[J]. Journal
of China Institute of Water Resources and Hydropower
Research, 2005, 3(3): 222-228(in Chinese).

FE s, 3T, BRean, 5. FuE K )2 o0 i)
STt B R [C/E8 DY s 4 [ K 735 5k RNE B s R
RS, P2 o [E KR %2, 2009: 206-211.
Baiyinbaoligao, Wang D, Chen X R, et al. The key
problems and design points of fishway
hydraulics[C]//Advance in Hydraulics and
Hydroinformatics in China. Xi’an: Chinese Hydraulic
Engineering Society, 2009: 206-211(in Chinese).

Clay C H. Design of Fishways and Other Fish
FacilitiesfM]. 2nd ed. Florida: CRC Press, 1995.

Bunt C M. Fishway entrance modifications enhance fish
attraction[J]. Fisheries Management and Ecology, 2001,
8(2): 95-105.

N, BR/NGE, kb, &5, SiEHE AT BT B[]
KA A4 TE, 2013, 34(4): 30-34.

Wang Y C, Chen X H, Zhang T, ef al. Study on layout
scheme of fishway entrance[J]. Journal of Hydroecology,
2013, 34(4): 30-34(in Chinese).

WA, MUk, W R st B A S BT ST 4RIR[T].
KALR2EBEBE ], 2010, 27(5): 39-43.

Cao Q L, Yang W J, Zhou N J. Review on study of
fishery facilities at home and abroad[J]. Journal of
Yangtze River Scientific Research Institute, 2010, 27(5):
39-43(in Chinese).

B, 2 hinse, Z5%, 55 e Wl f B0 4R 1 ot
IK DI FFAFBAE R S B IR AT 5T [)]. TR S
iR, 2018, 50(5): 87-93.

Liao B W, An R D, LiJ, ef al. Numerical simulation an

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

[10]

[11]

[12]

[13]

[14]

[15]

model test study on the hydrodynamic conditions of fish
luring inlet of fish-crossing facility in high dams[J].
Advanced Engineering Sciences, 2018, 50(5): 87-93(in
Chinese).

RPN, PAEL, M, 5. FET AR5 K W
7K HE G T E AL B AR AL T[], KRR B R,
2018, 49(2): 105-111.

Zheng T G, Sun S K, Liu H T, et al. Ecology and
hydraulics-based study on optimization of location for
fishway entrance of hydropower station[J]. Water
Resources and Hydropower Engineering, 2018, 49(2):
105-111(in Chinese).

PN, PNICR, WibEV, &5 R T 102847 Nt 5K )
(R K R il R TE B A B R R[] ROl TR AR,
2016, 32(24): 164-170.

Zheng T G, Sun S K, Liu H T, ef al. Location choice of
fishway entrance in hydropower project based on fish
behavioristics and hydraulics[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2016,
32(24): 164-170(in Chinese).

7K #%, Kynard B, Junho R, et al. 3. I3 it 38k B4R 4 o
Santo Antonio i W i1T15 BIE )R 7R [J]. /KA
&, 2013, 34(4): 95-100.

Zhang H, Kynard B, Junho R, ef al. Implications from
the design and construction of Santo Antonio fishway in
the Madeira River in the Amazon basin[J]. Journal of
Hydroecology, 2013, 34(4): 95-100(in Chinese).

ZEWN, 4L, AE WA, & mIE R H KRN B
gytn L WHAT NI BT FE[I]. AKADK AR, 2016,
47(11): 89-93, 106.

Gong L, Wu Y H, Baiyinbaoligao, et a/. Study on impact
of water flow at fishway entrance on migratory behavior
of juvenile grass carp[J]. Water Resources and
Hydropower Engineering, 2016, 47(11): 89-93, 106(in
Chinese).

GifIe, WO, BRE, A AR ANt TE BE 1 Rk
SRESUR SIS A FT[T]. £07K30, 2013, 32(1): 34-39, 44.
Tang J Y, Gao C, Chen M, et al. Study on influence of
different flow patterns on fish attracting effect at fish
way entrance[J]. Hongshui River, 2013, 32(1): 34-39,
44(in Chinese).

SR, T, AR B, A L AR IR LA I ) fh T 1A
BB NRAKIL, 2011, 42(1): 69-71, 89.

Shi B, Wang B, Xu G, ef al. Research on optimization of

http://www.scxuebao.cn


http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.1046/j.1365-2400.2001.00238.x
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.1046/j.1365-2400.2001.00238.x
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.1046/j.1365-2400.2001.00238.x
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1000-0860.2009.01.002
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.3969/j.issn.1672-3031.2005.03.012
http://dx.doi.org/10.1046/j.1365-2400.2001.00238.x
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.008
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.3969/j.issn.1001-5485.2010.05.009
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.24.021
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1674-3075.2013.04.020
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-408X.2013.01.009
http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://www.scxuebao.cn

688

Ko AR

44 %

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

fishway entrance of sluice on Nanxi River in Zhejiang
province[J]. Yangtze River, 2011, 42(1): 69-71, 89(in
Chinese).

Thiem J D, Binder T R, Dumont P, ef al. Multispecies
fish passage behaviour in a vertical slot fishway on the
Richelieu River, Quebec, Canada[J]. River Research and
Applications, 2013, 29(5): 582-592.

R, L e BT BB L RTE VD H A IE
B EYE[I]. R TSR, 2014, 30(22): 130-136.
Wu X C, Shi J Q. Construction and management of fish
passage on Shaliu River adjacent to Qinghai Lake based
on ecological restoration[J]. Transactions of the Chinese
Society of Agricultural Engineering, 2014, 30(22): 130-
136(in Chinese).

Larinier M, Travade F, Porcher J P. Fishways: biological
basis, design criteria and monitoring[R]. Rome: FAO,
2002.

AR, TIER, ARk, S5 JURM RS R o O £
K15 A1 sgmaJ]. A F kA, 2018, 35(6): 74-78.
Zheng X B, Zhang Q K, Zhu Y M, et al. Effects of
several environmental factors on the motility of sperm in
Opsariichthys bidens[J]. Journal of Biology, 2018, 35(6):
74-78(in Chinese).

SEE, B, ENE, N T RERTR S
fi(Opsariichthys bidens)EUKAE JI[J]. L/ FIRE,
2017, 36(9): 2678-2684.

Jin Z J, Chen X L, Wang C F, et al. Swimming
performance of Opsariichthys bidens related to fishway
design[J]. Chinese Journal of Ecology, 2017, 36(9):
2678-2684(in Chinese).

EF, KNG, Bk, 55 5 AR AL AR £ TE
R, Aol TR, 2013, 29(3): 184-189.
Wang K, Liu S P, Duan X B, et al. Fishway effect of
Cuijiaying navigation-power junction project[J].
Transactions of the Chinese Society of Agricultural
Engineering, 2013, 29(3): 184-189(in Chinese).

Wrate. FE 77 B 1 f A BT A P 2 e b K K H HOR BT AT
[D]. Kb R AR, 2015.

Chen C. Research on the reproductive biology and
artificial breeding technique of southern Opsariichthys
bidens[D]. Changsha: Hunan Agricultural University,
2015(in Chinese).

AT KA, T . o AR 20 f SR 6 1 5 4R S8 R [0, T T
REEAR (A SRFLEAR), 1995, 34(4): 653-658.

http://www.scxuebao.cn

[24]

(23]

[26]

[27]

[28]

[29]

[30]

(311

He D R, Shi Y M. Attractive effect of fish reef model on
Black porgy (Sparus macrocephalus)[J]. Journal of
Xiamen University (Natural Science), 1995, 34(4): 653-
658(in Chinese).

FEHENE, S5 300T, BRI, 45, 1070 A T il B3 )
) 1 BB ]. K= 244, 2011, 35(5): 711-718.
Zhou Y B, Cai W G, Chen H G, et al. Attraction effect
of various artificial reef models on Sparus
macrocephalus[J]. Journal of Fisheries of China, 2011,
35(5): 711-718(in Chinese).

EMNEE, BRI, R, A T P15 i i A
7KL 5 fR IR A 7 [J]. KU B IR 5 385, 2016,
25(6): 974-980.

Wang C F, Chen M M, Liu D F, ef al. Experimental
study about attractive effects for fish in different flow
velocity by the model of the No.1 ship lock of the
Gezhou dam[J]. Resources and Environment in the
Yangtze Basin, 2016, 25(6): 974-980(in Chinese).
PR, 2 A, 25, 55, Mgk O A B )7 O 4G
IR SRR R SR JE ()], LRERb S HHOR,
2017, 49(S2): 25-32.

Xie CH, An R D, Li J, et al. Study on the influence of
fishway entrance layout mode on hydraulic
characteristics of fish luring flow[J]. Advanced
Engineering Sciences, 2017, 49(S2): 25-32(in Chinese).
Andersson A G, Lindberg D E, Lindmark E M, et al. A
study of the location of the entrance of a fishway in a
regulated river with CFD and ADCP[J]. Modelling and
Simulation in Engineering, 2012, 2012: 327929.

Young N C. Physical characterization of freshwater
mussel habitats in Upper Mississippi river pool 16[D].
Iowa: Graduate College the University of lowa, 2006.
Laine A, Jokivirta T, Katopodis C. Atlantic salmon,
Salmo salar L., and sea trout, Salmo trutta L., passage in
a regulated northern river-fishway efficiency, fish
entrance and environmental factors[J]. Fisheries
Management and Ecology, 2002, 9(2): 65-77.

Silva A T, Santos J M, Ferreira M T, et al. Effects of
water velocity and turbulence on the behaviour of
Iberian barbel (Luciobarbus bocagei, Steindachner 1864)
in an experimental pool-type fishway[J]. River Research
and Applications, 2011, 27(3): 360-373.

Goettel M T, Atkinson J F, Bennett S J. Behavior of
western blacknose dace in a turbulence modified flow

o E K= % 2 J»  sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1002/rra.1363
http://dx.doi.org/10.1002/rra.1363
http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1002/rra.1363
http://dx.doi.org/10.1002/rra.1363
http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1002/rra.1363
http://dx.doi.org/10.1002/rra.1363
http://dx.doi.org/10.3969/j.issn.1001-4179.2011.01.020
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.1002/rra.2553
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.1002-6819.2014.22.016
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.3969/j.issn.2095-1736.2018.06.074
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.11870/cjlyzyyhj201606014
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1046/j.1365-2400.2002.00279.x
http://dx.doi.org/10.1002/rra.1363
http://dx.doi.org/10.1002/rra.1363
http://www.scxuebao.cn

4 T A, . ORIEAE R A E O O RUR 689

field[J]. Ecological Engineering, 2015, 74: 230-240. on multi-hydraulic indices[J]. Chinese Journal of
[32] ¥k, BB E, A/, & BT 2 EKEFE TR Ecology, 2018, 37(4): 1282-1290(in Chinese).

Besg A A TE Ak B PR T]. EEFERE, [33] Piper A T, Wright R M, Kemp P S. The influence of

2018, 37(4): 1282-1290. attraction flow on upstream passage of European eel

Jiang Y Q, Yang Z Y, Shi X T, et al. The simulation of (Anguilla anguilla) at intertidal barriers[J]. Ecological

fish migratory trajectory in a vertical slot fishway based Engineering, 2012, 44: 329-336.

Attractive effects for different positions and orientations of fishway entrance

WANG Cen', WANG Jibao', WU Huan', SONG Jiquan', SUN Shuangke’, SHI Xiaotao "

(1. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, China,
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of
Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In order to find out the influence of different entrance orientations and positions on fish attractive effect,
a generalized model of fishway entrance was established and three environmental velocity conditions were
designed in this paper. Tests were carried out at fishway entrances of different orientations and positions. The
results showed that the fishway entrance in the direction perpendicular to the river flow had better attractive effect
than that in the direction parallel to the river flow at the same fishway entrance; When the fishway is located in the
middle of the river, the closer the fishway entrance is to the tail water from the power station, the better the fish
luring effect will be; In all conditions, when the environmental velocity is 0.3 m/s, there is the best attractive effect
for the fishway entrance. The research results will have important reference significance for the layout of fishway
entrance in hydraulic engineering and guide the engineering practice.
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