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Multi-objective genetic algorithm optimization
model for canal scheduling
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(College of Water Resource & Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract Aiming at the complication of optimizing water delivery scheduling, and to reflect its spatial and temporal
characteristics,a multi-variable and multi-objective optimization model for canal scheduling is proposed. which considers
the time uncertainty. Decision variables are flow rates, start time and end time of the distributary canals. The objectives
are to minimize the standard deviation of flow rates of superior canal and the seepage of the distributary canals. The
model is solved by multi-objective genetic algorithm with the first objective taking the top priority. The results show
that: On the premise of satisfying the need of actual operation,compared with planned conditions at the same period, the
rotation decreases from 25 to 15 d, the average flow rate of superior canal increases from 1.298 to 1.414 m®/s, the
water use efficiency grows from 0.651 to 0. 706 and the amount of water into farmland rises by 14.25% . In conclusion,
the model can realize concentrated and high-efficient water distribution,and it can be applied to many contexts in order
to provide theoretical and technical support.
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Table 1 The design data of Xidong main canal and distributary canals

SR B52 WA RERR Wi/ (m’/s) KB /km B T AR hm?
Canal number Name Type Designed discharge Length Designed irrigation area

0 VR 3 FIE 2.50 10. 23 1259

1 Hg—3} 3} 0. 60 1.80 46

2 HE =k 34 1. 00 4. 20 146

3 HE = S| 1. 00 5. 80 248

4 SRS 3} 0. 60 1.25 65

5 HIE 7t SRR 0. 60 1.20 76

6 H s} 34 0.50 0. 88 55

7 JEN R 3} 0.50 1.03 41

8 HIg/\ 3} A 0. 60 1.40 117

9 HIE L} SR 0. 80 1.90 230

10 PG 32 5 R 1.50 6.17 233

11 BREXE R 0. 80 1. 80 53
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LR E MR R R, 1.2
Max superior discharge coefficient
2.2.2 HEHRH
P TR SR 11 4 F GO 00 g o 2 T
FEAHOR 33 A4, S BURE R LR 100, 1% A ik " -
SHEH BB 20 BCREAS AN PR L R A B0 660, A 2 I
AT R THOA1R BE0% F0 00 38 RS s AL 15 L & B:s —
SRR B 0.7 SR S AL 5k T AR 55 —
BB HE R AR A R AR, RE R ROR IR oo e
100, 1 —
2.3 £R545%H 0 1234567 8910111213141
TEVR UL F AR 1. HAR 2 J T Ak 55 0 B0 325K (PHFI/A Time
TR VEGA BEATR A 45 R 2~5., B2 THRRBEAKME
E 2 7 WAL G & F 9 08 8 10 2K T 48 s ) 55 45 Fig. 2 The irrigation time of distributary canal
SR, 7T DL H 45 F 2% 2 5 9 T K B [ 43 A 4
JOART PRI I S5 15 o A A D 207w AL BB Optimal net discharge
25 AL ABIFE B T ALK L8| % G Desin dincharge T
% H 4% F SO IR B K B o ] T A R pormined discharse
B AR bR WA (L 3) T L B A1 75 ) < 2
1 R 4 7 808 A R 99 0 R o
il KL S BRIE AT P REBR AR . BL S 2.3.8.1011 32 B2 o
B S B A I T LA 3 B 2 58 £ 04
BRIk, AE 1 51 2 TLLEH . 9 BE Y 02

A E A U i A1 L 3 A7 I ] 4 D DR 2 A 7Y LA
GO FOK AR A AL ST R B AR O A TR
o3 PRI A8 1T R0R - e R SR G AR 38 AR S R AL 5
TRHYAS B ke s o A 17 a8t A SRk ) G A

3

4 5 6 17

TYRERS
Canal number
B3 THEREBRKRE
Fig. 3 Water delivery discharge of distributary ca

8 9 10 11

nals



76 bR R R R

2017 4 55 22 &

[lRE L D05 B b 5 0 3l T K O 7 3R 1B 50
AN AN YA R PN 9 R S Bz A b i A PR (P 4D
TEREA K I Beh B R 1. 78 m? /s f /i
O 123 m /s CE RN 1,414 m® /s, 0l i 5 R
S A B Y Fe /N5 — FL b oR B D 2% ) B B 2
URE B K R B /NTT 2208 0. 262, R H: 5 IR T K
R B R IE I F X R K i 1L 298 m? /s AR L
e B AR b %R T A U e AR B o TR
Wiz T8 2 k)5 25 T SR IE e K 2 HE b B K
PRF ] 446 L 14 JEL A

—— ["YURIARL K Superior cannal discharge
-— FHITFRIECK I i Average planned discharge
—— AL Average optimal discharge

...... AR S5 Discharge boundry

0.5

01 23 456 7 8 910111213 14
ftiE]/d Time
B4 LHREEAKRERE BN
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