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Fig. 1 The location of Wanjiazhai Reservoir

Wi B HI: 2022-04-07. €@ HEF: 2022-06-13

LRI 2R O FR B A ST PR T 2% o ) O 12 T
WK ZEHEVD L IF X L 3 AN T BIL 48 =7 > B0k /Y 13
IR S LU SR oK P8 JBE I % 4xis AT fe i 2%

2 MIRF*E

R R O H AR HLES 2= 2 Bk g 5L
AU QW K PEARTD SRR A E e R LI
T 25 7% JEAS [A] 52 i DX 251 KPR HE Vb 9 0 A5
AU Q8 3 T AN [F HL A% 2% 2 Bk B K 2 HE VD 1
D A2 5 @3 1 T 58 58 7K B S 4 43 A o R U AN [R] 35
AT B FOUI0 9 A P L O B 2 UG R Y HIL g o
> B K AR VD T AR
21 HB|EIEEEAXFIE
211 XGBoost B

XGBoost 5 1 J& 76 0 JZ $2 T+ i S W GBDT
872 3 o SR R A NI S R A DA I R
2R PRVBCI TS e R ASE AR A AR 1Y) 5 2% B2 B 1k AR AL sk

B2 HE: ERESV AT (2021 YFC3200400) 5 2 Al K F) B 22 6F 58 B B4 & Je 3 4 L300 H (3R L 202102) 5
T 7K R BE 2 F 5% Bie 3 A BHIF AL 55 9% % 30T (HK Y-JBY W-2018-18)

EE B : BN 1985-), 55 Wit TRE VW L B 5 5 1w g il 22 W R A4 8 » E-mail : yxf513@126. com

WIRAES : #h I8 € (1993, B, 14 T ARV, BF 5T 7 1) S K T 45 M B0 AR L5 i T R At 52 A 4R I, E-mail .

1287215017 @qq. com



. 80 - KoHOH

LA, ] sp X 45 2 pR KR (P — o 2% o R . B A
TR R — . B S8 o — 2 TR
IR SR . XGBoost 219 H 5 sk % H

Q:i’)zwi,&i)jtﬁ)mfj) @))
i=1 i=1

L,y ARSI v, HHEAR TG
My, 5y, ZREBKEEG 0 WAL
QCf )R EIT, FH T A8 52 S i sl G it 41U
B f NE G DR EBIRL o 2 mAR A5,
212 KNN #&k
KINN B3 1) 56 A4 S8 AR 6 24 i B 45040 1Y) 4
ANFRAE 55 HL A A BLRRAF 4 B 2 250408 15 A DG B, SR
Je i R R AR B b B AL KA S 1 JE
fE- . Hoae .
D(X,Y>:(Z\xi—y;\")” (2)
KX L.DX,Y) N XY Z 8B B, DL AR A
E] A AR AR B s e, REARS X WIS 0 NERAE: v
BEARY WS i DRE; p AEEETHR Y p =
1y S IR B, XY p =2 W R PR RS
213 SVRE®
SVR FLkJ& 76 L HEm AL SVM 4 25 1) L i
e B eRBORR 2 PR ER 38 2 S 4 1 G
I B S5F 28 g 2 RRAE 2 () 4R ) e O B0 8 S 1
FIEAT YN ZRRE AR 5 9% 10019 S O 22 fie /D » DA e R 2
PRI )Y 7 2. B WREARLE D= {(«,,
y)li=1,2,--,n},SVR ) HFp 2382 — 4> 115
BREL f (o)l S S pRA  y R RERE RS
f(x)=0"¢(x)+b 3
Kb o ML E; (o) AL TES %D K
% i
SIARS A & &, &, W e In] G Ak

min( o 1*+ 02 080)
flx)—y, <e+& (=1,2,-,n
Jy,»]"(J(,-)<€—0—Eix W
Stﬁ&',}O
o
L, C RIESTHE F e A HURI K R B,
214 RF ik

RF Bk e — M & 2 B SR 19 30k,
AT BEAILT5 3 A A8 AR R SRR 18y 5 4> 5 0 7
ANTAHS 5303 I 322 4> D SR A R R SR 22 )
JC ORI o 1AL Jl— A~ B AL AR AR I die i 1 T
PR 1 45 R, AT R A B R UE A 4y 2T

OB 2023 4F
HIEALRMT .,
FE1 MNRIGEEARE R REILHE N A

GRREA A R AT b R A, A3 3 & A E R
SERIIERAEE  FHIERRAF I U SRR I SR — PSR
R A G i w NI G = 2 Sl I vl NI i <
YIZRBLRL, H e 5B 9 B4 1 o A 40 EL 44k (] 5t
T30 %L, BRARAR A 23 O B HE ), — B3R Ak
R ol
W3OS R T30 0 245 R 04 7 BB AR N
T Je 1 T 245
215 OR[A P 2% > Bkt v B B p ke % Ll
X} e XGBoost, KNN,SVR,RF [ #f #L %5
> SR A R R Bk s B R LR 1,
®1 FENSEFIEEERTERKBRELL
Tab.1 Comparison of serviceable range and advantages and

disadvantages of different machine learning algorithms
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Tab.2 Part of input and output variable statistics of raw data
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Fig. 2 Comparison of predicted and actual values of different
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machine learning algorithm models
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Fig. 3 Correlation analysis of predicted and actual values
of different machine learning algorithm models
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Tab.3 Prediction results statistics of different machine

learning algorithm models
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XGBoost 0.911 8 3.672 5.701
KNN 0.910 4 3.054 5.559
SVM 0.885 0 3.327 6.270
RF 0.934 9 2.974 4. 886
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Research on Sand Discharge Prediction of Wanjiazhai Reservoir

Based on Machine Learning Algorithms
YAN Xiao-fei'*, GUO Xiu-ji'*, SUN Long-fei "*

(1. Yellow River Institute of Hydraulic Research, Yellow River Conservancy Commission, Zhengzhou 450003, Chinaj;
2. Key Laboratory of Lower Yellow River Channel and Estuary Regulation, MWR, Zhengzhou 450003, China)
Abstract: In order to overcome the difficult problem of establishing multi-factor and non-linear complex relationship

of reservoir sand discharge and achieve its accurate prediction, four machine learning algorithms including XGBoost,
KNN, SVR and RF were used to predict and analyze the sand content of reservoir outflow based on the series data of
Wanjiazhai reservoir from 2002 to 2020, respectively. The results show that the use of machine learning algorithms can
effectively realize the reservoir discharge prediction considering different influencing factors. The applicability of different
machine learning algorithms in reservoir discharge prediction varies. In comparison. the highest coefficient of determina-
tion R2 of the reservoir discharge prediction model based on RF algorithm is 0. 9349, and the corresponding average abso-
lute error and root mean square error are the smallest, which are 2. 974 and 4. 886, respectively. The prediction effect of
the RF algorithm is better than the other three algorithms. The proposed method can provide a theoretical basis for accu-
rate prediction of reservoir sand discharge and optimization of scheduling scheme.
Key words: reservoir sand discharge; sand content; machine learning algorithm; prediction model
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Numerical Simulation of Hydraulic Characteristics of

Different Side Vertical Seam Fishway

LI Yang' ,HAN Lei', TIAN Zhen-hua' ,DI Gao-jian',LI Shu-hang', YE Kun-he’
(1. Heilongjiang Province Hydraulic Research Institute, Harbin 100050, China;
2. School of Water Conservancy and Electric Power, Heilongjiang University, Harbin 150080, China)

Abstract: Vertical seam fishway has gradually attracted the attention of hydraulic engineering field because it can a-
dapt to large amplitude water level. obvious energy dissipation effect and stable flow pattern. In this paper, the influence
of the length width ratio of the pond on the hydraulic characteristics of the opposite side vertical slit fishway was studied
by numerical simulation. The results show that the change of the length width ratio of the pond has little impact on the
dissipation rate per unit volume; The attenuation along the main flow area first increases with the increase of the length
width ratio of the pond, and then remains unchanged. The larger the length width ratio of the chamber is, the closer the
maximum velocity in the chamber is to the vertical joint; The ratio of the main flow velocity to the maximum flow veloci-
ty (the maximum variation of the main flow velocity along the way) is within a certain range. The length width ratio of
the pond is between 1. 00-1. 13, which can obtain better water flow pattern, larger reflux area and better water quality in
the mainstream area of the fishway.

Key words: aspect ratio of pond chamber; opposite side type; vertical seam fishway; hydraulic characteristics





