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Application of grey wolf optimization algorithm in optimization design of
irrigation canal section in Hongze District

YUAN Xiuwei
(Hongze District Water Resources Bureau of Huai’ an City, Huai’ an 223100, China)

Abstract: The traditional canal section optimization method mostly adopts trial calculation method, which has the
problems of low efficiency and large workload. In order to smoothly promote the overall improvement of the
operation capacity of irrigation canals in Hongze District, the grey wolf swarm intelligent optimization algorithm is
introduced into the optimization design of irrigation canal section. Combined with the project, the basic principle of
grey wolf optimization algorithm and its application in the section design of irrigation canals in Hongze district are
introduced. The results show that the convergence efficiency of grey wolf optimization algorithm is very high, and the
optimal section can be obtained in a very short time, which overcomes the problems of long calculation time, heavy
workload and low accuracy of the traditional trial calculation method. The slope ratio has a great impact on the
section project cost. In the design, attention should be paid to the selection of slope ratio to control the project cost.

Key words: irrigation canal; gray wolf optimization algorithm; section design

M- TR A . 2003 4 L HERE I N 4
& S5 TG A 7 M A B A Bk
WK IR ZRE, F IO ETES, R PHEEL 58 KRIOMHR TEIX . SR 1T 1 P X TR L 3 %

e B #:2021-09-06
EE N 2 T 1 (1989—) , &, LRI, ABL, HFFEJ7 AR HKF], E-mail: esgaqe@163.com



12 RN

Ko Fl

202244 H

70 ERANIFIZ  fE & it ZAFE 1T e, E I 1A Tt
U ETHEKBE R, TR ME DU IE & R . 3
PR 1 7K BE 7 LA R Y AR R B 1 T R
SR, S Y N BB AR 9 A 16 AR 7 R 2 b 22 0 1
KR, Mg LR, AR TRE BN R B
DI S e e R U1 28 4%, i1 35.31 kmo T F25¢ T
J&, AR HE TR X 1 500 hm?, 3738 15 7K B T0E 17T R
953 hm*, H7EHE St 7R P, 76 T 0 U 3 W 1 14
TFE, 3E SR A K H RN Uk mifE
G R TE WAL ik 2 R A AR TSR RAIR
HTAEEERIRE ",

Sk M) 4 2l bt 3% DX S 242 3 5 1 BE ) AR 4R
T TAE B AR BB AT 5 | T I 2 3
AR . ARSCES A H 1S4 T R
AT ) AR T3, K LA R DX T 2 0 B 1
THHRIH , AT TR R A 4
2 FRCEBMEREREMAMHIZITEE
1REY
21 R ENEER

TR PR PR A T W 1T 4 A A TR B I DR T 2
DL o AE AT TS T 3 K T e R T AR R
BRI, FEY R AT IE S0 5 2 S5 3% H m AR
n [FRERTAE R E R0 . (R , DRI 4 A ) RS2 o
TERER n B m DL I BRSO, X IR
AT KR 2 S HOH AT Ak . IS E R T
VSN UGSy SV WAL /NG i A DS % N/
B Wy (1l

Q=ACJRi (1)
X=b+2h1 +m’ (2)

A Q HEBE NI ;A KW A R A
IR FTHA2 3 C A 2280 1 IR R X RIR ] s h
RTFIRER ; b A SEBE s m MR e

' VA

& h @

b

3 Y
1 q

Bl #EERREE

22 REETEMAALIZTEREL
AR AR WL 3 SR e RS
BOIHE Qu 2 22 MR8 LA 53 i 19 H AR iR %, L5

(3) o HEMERE BT i QuVARSEHE X S PRIzt
DLEREHIE S
f=min[Q-Q,] (3)

3 IRMUEZE

3.1 FIRERITA

JRAR ST R A 0 S, AE A TR AT
AU 70 o B AR A A7 AR TR 8, (H
SRR AR AR D0 — R R 2% i R A PR AT
N BARMEAL S IE T Mirjalili 55 75 2014 4F$2
A —FHREAL AL T 05 o IBERT T A RIS
AR R B BOE BT, 5 2 S A S R0 2
ARAA RS RS, — ]
I AR = SIRARI 425540, LI 20 a— RO AR
A, A TUL S5 IS, B8 w73 R A
IRAYAR, AT AR 2 FR A SR gy, B b
SFRE RSB R . IR TR T
S5 B2 FRF A 7 3, ARAE A IR SR 2 R B o
LS TT

/s N\
p——

2 IRMEMES R

3.2 RIREZEMEAXTE
32.1 AnkseArEE
VR 1 HE R B, AR P A A R BEAL A
ARG FIRE . BT R R AR A R R B R %
AHOC , AR [l 5 A M2 B R B AR A AR
322 GEBH
TRAR K A IG BRI E 2R ZER5 )
KA AR AT AL, A AR ) Y o AR e
w3 FN(4) T, X (3) FLEARITHESE Y
AR Z B RS, X (5) FH TR AR
D=|C-X,0)- X () (4)
X,.n=X,,—AD (5)
e IR REL CRIAY N R B X, X, 43 BT
T RAEIRIS A AR AR E



543 A PR A UL D BB W T (AL B P o 13

323 At
LXE YR e U, T IR e A . A
AR A~ RFOR, iR R B LK 3.

D,=|CX.-X| (6)
D, =|C: X, - X| (1)
D,=|CoX, - X| (8)

3 BIRMEHEIREY

324 &

IR AR Y ) doc e — A e Moy, HAe 35 0
JSE T E AR A A o AR I A O R R AR
AMARLE R, BE T e AR B Y B AL
B, iz MR Sh B BV e DU

4 SLBISTER

PEICAS T rp i) JEI R XA 6 T B A T A 5
JEIRFR HE DX A - PRI P o vyl L3, AR 3.41 T
hm?, B FEME AL 2.13 07 hm?, 7 X B #8458
LHRE RS, AN TR A T RS, YT
TR 462.5 kmo TERMBIEBH 53 HIK T IKAIAR
FEIXRIK 1 3 AN 4r o KT 3843 R FH IR 458 1= 13 6l
e, KA AR DX B K 5 43 2R PR E 4 Tk A% A 5
WAHREE N 6 em, FIAIETTE 3 em A 82 T3 T
11 0.2 mx0.3 m BLHE IR EE + FH 105 JIEAE 4 0.3 mx0.4 m
PRBETRGE T 2540 , %01 2.0 mXx0.4 mX1.0 m, K I BE
TREETPHE 8 em, K 10 em.,

ZTRBNIE A Y, Wil 3 mYs, 3
Pl 1.5, R4 Eikwf e U6 B R E RS R R
$0°4 0.026, BETE A vl FIAS TR G 3 43 31 R 0.70 mis
F10.35 m/s. FRAE LR E 1A, R ARAR AL 5

AT RS B AT KR AT A o R 3R AR S A 1)
WrE 2, R i R S R HE 2 2R
A 0 H AR R 5 T B RS G R HE IX Y
TR E N3 m's,
41 AREE

X VR R R T ) B T AR TR R, 24 PR AR 32 B
R YA NIRRT RN o TR /N TS o e
(] EE R T AN YA AL o
42 fRALRTE

fit AR A SR A T W AR AL, 15X IR AR
BT RIGRAL I E IR IREC 1. T R E R
AT, AR 2 R H A ek, X H AR
PRVBSCHEA T I W, 5 N 6 2 R AT RO B R B 4R
VB, PRI LT R, Wi AR LI 4

T8

IR IR IRE S, Cycle=1
(Cycleh TEF KSR )

RIREERIEET
EREEREITH
Cycle=Cycle+1 l

5 B R %

REHREILZMS

B4 BETHRREEMUETHERE

43 HHEHER
et FH DR AR S 3k X B R S 1 Tv A 7 P A, B AR
ZHCBCE QT AR UECH 20 K, ARFRRE R 30,
W T AR O 245 SR DL 36 1, KPR TRI 3 b m 43l 64T T
Ak TEAFRET TR EY SRR eI
FEIE , FRATAT LA AN [R 3% LU m T #AT DL HRAS —
A R A E DU IR, B3 LG 1.5 B, s Ay sk
VIS TETRTOR A6 0 NP B0 /T ETR 5 MY A B =5
N AR B AN e (i o PRLE 5 58 2 Sy S A T T
AT o BOARDEAC R B SCR AR , R 2k
St Rk (B) e AT LIRS SR DL T, s ik T AR Gei B )y
AR  TAER K A S R,
(T#HF41T)




a4l

KB , A5 DRI PR R o 3 Tl A A5 P B T 41

Zo A ZRE T, A E R T ) SRR R
ATELE A5 T B i TR B ELiE o e IR i A2
BN RIS A TR SR 5 26t 3] BT T AR 24 o

SE

[1] SL379-2007,/K T44+H5BEHIIELS .

[2] GB50286-2013 3R TR THLIELS .

(3] BAWE, WA, AR SR IAT A 37 2R 0 G845 R
MrlJ). TR S5, 2020(5) : 120-123.

[4] s Wae /N TE G T AR ST R R B RE
[J]. J54,2019(6): 1.

2019(3):124-127.

l6] JEZME. BT TAS R P E SR 5E (D). 3R : L
ZRK2#,2016.

(7] RrM, F5, AL, 25, b TR 3R PO JRURE ) v it
PrAREEELT ], BALKETS (T E ), 2015,51(10) : 688
692.

(8]  XUAS. ¥+ TARMERLA M RE & T 2858 (D). ¥FEE : LU
ARKE,2015.

(9]  TEHE Wt i JURNE ARSI R A ny s T T
(V] KGRI 2 S, 2019(11) :42-46.

[10] #HERER, THER, 5lEE 45 Rl A 59 i 85X e v p s
GRS TR AR LT . EKEE,2020(11) < 111-

(5] iz, sk B RE RN T BritHEK, 113.
(L#H137)
Rl RIEAE
ZHL m b/m h/m Q/(m*st) A’
iES! 1.0 2.5159 2.0085 2.9999 6.3480
VoY) 1.5 3.0022 2.1220 2.9998 6.1556
ViE % 2.0 2.8840 1.7842 2.9998 6.6645
EX! 2.5 2.6238 1.6551 2.9996 6.8720
E R 3.0 1.8858 1.7488 3.0001 7.0977
A [3] sKEER, EFHE JORMAF LI LR ] A VLE
5 z 1

Tt DX SR T W T BTt 255 30T A
T HARMCATE 15 B8 FEA I B L R A 2 X
FEBLIRIEWT B PO R ], ERLE AR

(D)X BARMEAC TR 5 A B RE I 6 B w0 Ak
et O AR T W I BT R RCR, FAE TR
GBI FHRCR o

(2) 35z HeoF W s T i A S MR 5K, A B
JOLE S O, 42 ) TR IAR o

(3) PRARTEVE B W S5 B2 250 PR, 75 W T G A ik
WSR2 SRRV IOREEN T2 A b
AT BRI AT ey ) 2 A

S 30K -

(1] T, FET Rao— 1 33k (0 il 2R T 5 308 W v £ Ak 152
0], KR, 2020(12) - 64-67.

(2] Wik, BRI, dkok ¥, 5. ASTR] T 2R TR + B2
EH R BFEE ). KRR 5153, 2020(7)
124-128.

2#,2019,46(3) :30-38.

(4] FHREZS. Bt 5 DK R p i e A g3 (J ).
FE7kis (F2EH),2018,18(8):164-165.

[5] CHRLE. 3T PSO STk bR L I Wi ek [J .
KRR 5, 2018(6) : 157-160.

(6] ZBHRIM, XUSK, PLi 7,58, F T IRORB IR SGERTFE [T ].
HEALN FHWFZE,2017,34(12) : 3603-3606, 3610.

(7] 24, k. B R A gL Ak b i e () .
22PN T R #2441, 2016,42(3) : 96-101.

[8] MIICHE, XA, WA T, ST AR B L B9 B8 W 1k
RV SEO L) ] HEERLAE T /2224, 2016,34(2)
128-132.

(9] JesC, 7R S AR 4. KA 2 TR 0L Ak e 00 el A
AR F L T SHEHLN T, 2015,35(9) :2590-2595.

[10] XU, BB, 6 TR W i 2 51 AR 3 Rl A =X [T .
IR 5 5 TR 2441, 2012, 10(1) :39-42.

[11] bl IR ERE. N Tk R W LAk et i
ML ] KRR R i, 2011,31(3) :57-60.
[12] iy, TR , 24, 55, JEX /K G h BB 1A

Wriad AR [T ). Al TRE2A47,2004(1) :91-94.



