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Fig. 1 Layout plan of the fishway
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Fig.2 The planar graph of single pool
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Tab.1 Cases of numerical simulation

Bk S SRR Bk S SRR AR X

/¢ PME OB, /L) o /¢ ALE G, /LD
1 0 0.10 7 30 0.10
2 0 0.15 8 30 0.15
3 0 0.20 9 30 0. 20
4 15 0.10 10 45 0.10
5 15 0.15 11 45 0.15
6 15 0.20 12 45 0. 20

3 HFHEENIWIE

3.1 HFER
34 iy

K RNG ke 8 U A2 Xof 1 4 X £ 38 374
PITHEAL R AR b ST R

du;/dx; =0 (D

K u, HBRETHE 5,

Navier-Stokes H 2 (B E T )N .
iﬁ’ uj;z;____lﬁp tos T gy @

o dx; dx dx;

A, p HBE RS g, ALK TR T .
K-€ ji*%ﬂ‘j :

dx dx N J (U, alc) .
o Iz, Iz, \o, dx, Thre e
de de - d (“U, (75)
T P P Ve T R
C..(P+C,G)e/kx —Cae’/x (3)
C,n°(1— )
Horp ci—c, + S
14 By

n="3Sk/e;S =(2(S,;S,; N

K, Py g 7 34 3R B R | R Y 2K B fE T A
WG i T R m gk Y 25 30 BE AR T
S,S, MW W HEB B e NFEHUR
C,. =1.42;C,, =1.68;0,=0. 719 450, =0. 719 4;
C,=0.084 559, =4.38;8=0.012,
3.1.2 MR 5 F R

SR 13 50 S5 46 Al TE 28 I s X A58 AR 4 A ) 4 4]
O3 HL MRS BT KN 0. 05 mo, B A% BT E
3022 848 14>,

B L H ESR s B R s A
(A HE LB 1K AL s W 46 2% 8 i K 5 £ 1 E
BRI 3 my HH KA 2. 25 m, HE K
55300 BE VL by T AR i B B RUHLRS B2 Dy 0. 05, W)
U B 18] 25 4 B g /N ) A5 4 3 4l FH BRIAE .
32 HEEIIE

T A8 b B K Pl P B AR 5 AR SRR
oL, BRI I SR FH 75 165 48 b 38 7K R 3 3o £ 3 it 9
1t 4 B f1 ) T R RN 3 00 B X AR SR B
TERYHEAT IR UIE . "8 4% X £ 1A B w I £ 3 5 45
RAT 592 bR TR M ) L 2% 305 aUA 3 i
S35~S57 Btk 20 AMith = 2 AR B AT AL
PYERAE R L RO 1+ 10, E 0K AL 4
0.395.0. 210 m, $& B8 4 Ib 11 °F- 347 i 34 | Bl AR 117
Ja KGR W EE T 25 R 5 e D AR A A
P B 25 R DL 1R 3. Ha &1 3 AT T, 8 4% b SF- 4
HRAH XS 1R 22 Ry 4. 820 . B AR T K TR Y S A S
A AR XTI 22 1. 42 %0, BR ARG 7K R 14 S INHE 5

—SLE

120 140 160 180 0-00 120 140 160 180
EBE/m B &/m DE/m
(a) FEWTIIRIR (b) FEIREIACR (c) BIREKR

B3 BEHHEARSIHIKEERXLL

Fig. 3 The contrast of simulation results and

0.0
120 140 160 180

experimental results in literature



. 152 - KoHOH

ZEE 2SS WL s
4 ITHEERSH

41 BEIETAMNERXFENI MW

F 3L X8 RN 5 R S AR 2 ) b AR
O, K LA DA 20 B AR A BEL RS S5
S TR L AR 4 e A 2 BLELRR
Y 2 Ao ) 3 A AT R A R R, TS R v O A O
177 R B P Al 2 13028 3 7 1) B B A ] 9 X
— BT R DX G R 0 i 2 JER N
DL AL [R) o AR AN 0 Ao A 2R 9 e R Ui K
] A T U R R AR Ak il 2ok B i 32 9 XA
PR :3a  FAN

4 FE i X e R A . Sk fe BT
15X R 0 5, A T 4t AT A AT
K > FmAE SN 14.75 m, MK 4 AJFEH,
AN () 25 A AU = #0387 A A 3R I DX AR R R it 4k
oA, BRSPS RLGE [, {H S BE AR A
XPOLE b, /L =0.10 Bf A T80 1.4.7.10 F i
LIF R KA Z 0 302 B ) B A/ S 3L
R4 1t A, T R K AW RN BGE T R —th
LI - E A KR G S %
B, IR YRR ORR B A AIC, AT 1Y 45 4 AN g
Xof 7K 3 B SR AT A A0 R e, PR O A5 R AR R X o7
B b, /L=0.10 B TR T DA% &,

2.59

—a—TfR1 —e—T)2 —a—Tk3 v L4 <+ T1Lks
£ Th6 The7 —e—1L)he8 THeo —eT1hel0
i THeil —+ Th12
2 2.0 o
i KRIDE
2
éc]% S N
N N = = — i = =R = .
@ 13 | Z RS gs s =R S S N S
D LS 20 o R SRS =
= A m ‘\L\H/A
1.0 . .

IS“O 15.5 16‘.0 16“5 17‘.0 17‘.5 18.0 18.5
FIEEBEEKE)/m
B4 ETREFXRESS
Fig. 4 Distribution of the maximum velocity in

the mainstream area

/SR RANNSR 7 ) O I =R L T = i ]
B AT RO R — s S il S A AR e, S
hE AR . hIE S A, ER
BRI R S AR b B B 0 R e ) P R Y B
A, 1 A Kb UK T P9 A A 0 0 R H e U 3 1
PR A G T UERY 0.2~0. 3 m X, HT#
6.9, 12 £ 5 I fie R 5 R e, H T 12
AFE TRy e A e W] b, /L = 0. 20 I
F14 T 000 T 1 0 i AR )R A8 ) R R L U
B AR AR X2 E b, /L =0. 20 B T3 T % &,

LS S 2023 4F
227 = TRl —e—TM2 —ATf3 v L4 —+1L5ms
204 The6 T%7 —e— 18 T59 —= L5210

) TR —— 1512
Py KRoE
_ 1.8 . R
. =Y ST, -
1.6 S S =S 3
§ !; o A == + S0 B 2
'«EEJ ] ‘,,,r e S, S /.; i v// /’ .
21a ¥ -4——,,:,;: At 3 s f: I
K // -y - \*%VL g
i 1.2 / L N °
1.0 l/“‘{/ l\*a o
it \‘\3,4
0.8

150 155 160 165 17.0 175 18.0 185
YOEAEENEKE)/m

Es FREEOGETHUME
Fig.5 The mainstream velocity varies along the curve
K 2AANF T ERXERA L, h#k 2
R TS b e d B AR AR T3 X T AR B 5
/N 5 T 5 R AR X o 8 % 32 3 DX TR RS Wi A5
TEAR [ B 8038 850k BT S B ARORH 7 B KR
Fu X AR b, /L =0.10 B, 3 30 DX 1 A2
i /1 o 25U U A S T 5 R L K AR 4B TR o B
BRIC 1 R K G AT AT BLHI S BE 50, /L = 0. 20 |,
E U DX AR K S R R A b A i e A
R T B T N e R A R e
FEBE b/B L 0. 15~0. 20, Lt B B b, /L
S B 72 0. 125~0. 167 Z [a], N L 7E B 256
FLll I, £5 45 75 S8R A4 T AR 05 I X i A
i bR A S B AR X 2 B b /L = 0. 15 BBy
TULHE A B
*2 AEAIRFEFREERLLE
Tab.2 Percentage of mainstream area of different simulation

AR 5 L/ 4

BB b,/L=0.10  b,/L=0.15 b,/L=0.20
a 14.2 19.3 23.5
b 21.2 24.5 27.0
c 22.5 24.8 27.4
d 20.2 25.0 28.8
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Fig. 6 Maximum velocity and position along the way
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Water Level Identification Method of Rivers and Lakes Based on Mask RCNN

XU Zhi' . GAO Kai*,GAO Xi-chao®, LIANG Li-li', YI Pan®
(1. Science and Technology Research Inst. , China Three Gorges Corporation, Beijing 100038, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, Chinaj;
3. Beijing Hydrology Center, Beijing 100089, China)
Abstract: With the development of deep learning and image recognition technology, monitoring the water level of ur-
ban rivers and lakes through video has become a hot research topic in recent years. In order to realize the comprehensive-

0837. 002. html.
(4] ATBEF. 3T 2 2 A9 68 R S W5 07 58 5 52
[D]. P44 . P54 30 T. K24, 2021.

ness of urban river and lake water level monitoring, a method of river and lake water level identification based on Mask
RCNN was proposed. The water level was obtained by the water level characters and their position relations in the video
images, and it was verified by the monitoring video of the real water level station in Dongying City, Shandong Province.
The results show that the probability that the comparison error between the water level identification result and the meas-
ured data was less than 2 em was 68. 5%, the probability of error less than 3 cm is 76. 9%, the probability of error less
than 5 cm is 93. 5%, the average error is 2. 1 cm, and the root mean square error (RMSE) is 3.0 cm, which meets the
recognition accuracy requirements of video water gauge level in Technical Outline of Digital Twin Watershed Construction
(Trial). Therefore, the model has a good recognition effect and a certain application prospect.
Key words: water level identification; image recognition; deep learning; Mask RCNN
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Influence of Structure and Interval Variation on Hydraulic

Characteristics of Vertical Slot Fishway
LV Yang-yang', YANG Lu-hua' . WANG Fan®, WANG Xu'
(1. College of Hydraulic Engineering. Tianjin Agricultural College, Tianjin 300384, China;
2. Zhongshui North Survey. Design and Research Co. LTD. , Tianjin 300222, China)

Abstract: The structure of fishway is the major factor that fish migrates successfully. The impact of pier head struc-
ture and horizontal interval of baffles on the hydraulic characteristics of a vertical slot fishway pool were researched.
Twelve different working conditions were composed of two factors, namely, the diversion angle of pier head and the rela-
tive position of baffles. The RNG k-e turbulence model was used to simulate the hydraulic characteristics of fishway. The
results indicate that the influence of pier head structure on hydraulic characteristics is mainly reflected on velocity and tur-
bulent energy. and the smaller the diversion Angle, the smaller the velocity and turbulent energy are. The distance be-
tween flow deflector and baffler plate changed the mainstream flow pattern and area size, and then affected the distribu-
tion of flow velocity. When the relative position of b,/L =0. 15 or so, the flow pattern in the pool was reasonable, which
met the basic requirements of fish migration.

Key words: vertical slot fishway; pier head; interval; numerical simulation; hydraulic characteristics





