55 39 &4 3 1] KoOvE RO 2023 45 1
Vol. 39 No. 3 Water Resources Protection May 2023

DOI; 10. 3880/j. issn. 1004 -6933. 2023. 03. 002

B 28 I URIERE X AR K BT IR IR AR DA 45 5

FoA R, 2L HEE S, HALH,EFAN R B KRS

(1. RERE KA TR S E R H A SIS, K 3003505 2. KA TR,
RKE: 300350; 3. b TARR KRR L 24BE L HBH¥E  056038)

BE AN FERATERRKTRSERAEA, R TENETHRKELGTHELRN P EREFK
T, REFFEIHETFARTRMLACRAIE T &, Vl%k%«ﬁﬂﬁfﬁmij'%» # 5 R RARAC 3 AR
A it 2030 HLR] KT Bk 3 R AR RN AR R B8 A o A B E KA AR TR R TR o i B KR
AL T U, BT R A REER T RMACRAIE 7 F, BREAN PR ARFFEHEK1692 7 m’,
F i K RBORIE R AR 37. 7% , £ & R RIZE| 9 RIE, ARAEM T R T REf BRI A,
B ARR T A IR R F 3 KT RAMACAIE AR e R 7 5, L iR T F 3 M A R KT
BARACIRIE B F

KRR R T RAMAC T F 35 T R RAE S T4, KRR

FE S ES:TV213.4 XHERARERD A XEHS 1004 - 6933(2023)03 - 0008 - 08

Study of optimal regulation and control of water resources in Tuoying irrigation area under alternate drought and
flood / YUAN Ximin'?, WANG Xiaojiao'”, TIAN Fuchang', HE Lixin’, WANG Xiujie'”>, XU Kui'?, ZHANG
Jiaming'? (1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350,
China; 2. School of Architectural Engineering, Tianjin University, Tianjin 300350, China; 3. College of Water Resources
and Hydropower, Hebei Engineering University, Handan 056038, China)

Abstract: In view of the uneven distribution of regional water resources under frequent droughts and floods, based on
whether the available water supply in a certain period has meet the ideal water demand of the user layer, which put forward
the optimal regulation method of water resources in a year under alternating droughts and floods, and took Tuoying irrigation
area as the research object, established the optimal regulation model of water resources, through the analysis of water
supply capacity on the water supply side and the prediction of water resource demand on the water demand side of Tuoying
irrigation area in 2030 planning level year, the long-term water resource supply and demand balance has been analyzed,
and the optimal regulation scheme of water resources at the annual scale has been studied. The results have showed that the
total water shortage in the planning level year was 16.92 million m’, the annual water shortage rate was 37.7% lower than
that before regulation, the domestic water has been fully guaranteed, and the shortage and uneven distribution of water
resources have been effectively alleviated. The research results can provide a decision-making scheme for the optimal
regulation of alternating drought and flood water resources in Tuoying irrigation area, and this method can be used as a
reference for optimal regulation of water resources in drought and flood prone areas.

Key words: optimal regulation of water resources; alternate drought and flood; balance between supply and demand of

water resources; Tuoying irrigation area
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Schematic diagram of water supply system generalization in study area
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Table 1 Water available for each irrigation source project in Tuoying irrigation area
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Table 2 Supply and demand balance results of existing water source projects in the base year
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Table 3 Balance of supply and demand results of existing water source projects in each district
before Tuoying Reservoir water supplement in 2030
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Table 4 Tuoying irrigation area optimized regulation results in 2030

" WK TR BRI Tk Pk /T m? Bkt
(’E H‘g *//J_: e - 3 = 3 3 S - 3
POk g7 m® - K/ m 71 m WK Ak TK AT w Jim
THH 3433 5572 9436 242 8763 0 9005 431
I 5560 4525 10585 301 9784 0 10085 500
B 11469 4842 16853 300 11023 4988 16311 542
YL 2992 1605 4816 112 4485 0 4597 219
A1t 23454 16544 41690 955 34055 4988 39998 1692

RS 2030 FREEXFHNEFEITBERLAEAR

Table 5 Optimization and control results of drought and flood alternation in Tuoying irrigation area in 2030

W ok BL B K/ TT m? o ok BC Bk /T m?

aF B gm0 3—sH 6—s8H 9—n A | A K pmof 358 6—8H  9—11 A
AT FHK 60 61 61 60 AT K 74 76 76 75

T RAHK 2161 2209 2209 2185 w2 RAK 2718 2778 2778 2748
Tk K 0 0 0 0 TakRAK 1230 1257 1257 1244
AR FK 74 76 76 75 HE K 28 28 28 28

RIT RILHAK 2412 2466 2466 2439 T Rl K 1106 1130 1130 1118
Tl K 0 0 0 0 Tl K 0 0 0 0

.14 -



B 3k
[ 1] Freil, EAPA Tractfy, 25, B DOR BTG BN B A 5T

[2]

(4]

—
W
[

8]

(9]

PR J]. KBl 3k, 2015,26 (02) : 287-295. ( QI
Xuebin, HUANG Zhongdong, QIAO Dongmei, et al.
Research advances on the reasonable water resources
allocation in irrigation district [ J]. Advances in Water
Science,2015,26(02) :287-295. (in Chinese) )

TREE 2T BTN AF. T DOK AR S R EE XU T A BT
PERLI]. KB, 2021,37(5) 1 159-168. (ZHANG
Yan, LI Ping, LIANG Zhijie, et al. Research progress on
risk assessment of water ecological environment in
irrigation districts[ J ]. Water Resources Protection, 2021,
37(5) :159-168. (in Chinese) )

LR IR, T, 4. BT IX (R 2 W BB AL AL )
(7K GE IR A e AR B K R (0] K K Rk ik
J,2022,42(6) :1-7. (JIANG Qiuxiang, HE Xiaolong,
WANG Zilong, et al. A model for optimal allocation of
water resources based on interval multistage stochastic
programming and its application[ J ]. Advances in Science
and Technology of Water Resources,2022,42 (6).1-7.
(in Chinese) )

ELLEUCH M A, ANANE M, EUCHI J, et al. Hybrid
fuzzy multi-criteria decision making to solve the irrigation
water allocation problem in the Tunisian case [ J].
Agricultural Systems,2019,176:102644.

PARSINEJAD M, YAZDI A B, ARAGHINEJAD S, et
al. Optimal water allocation in irrigation networks based
on real time climatic data [J].
Management,2013,117.1-8.
WRIGEA , B i, bk, 45, BE TR REM R R AR A4
BITENE DCOK B IR AL L & P g BT T ] Al T AR 2
4, 2008 (3): 103-106. ( CHEN Xiaonan, DUAN
Chunqging, QIU Lin, et al. Application of large scale

Agricultural Water

system model based on particle swarm optimization to
optimal allocation of water resources in irrigation areas
[J]. Transactions of the CSAE,2008,24(3) :103-106.
(in Chinese) )

iR, EF TR S BT OER TR Y XK
HK PSRBT 1], AKBEIRRP,2022,38(3) :58-04.
(FANG Guohua, WANG Xue, FANG Yingxue, et al.
Research on joint allocation of regional water quantity and
quality based on improved particle swarm algorithm [ J ].
Water Resources Protection, 2022, 38 (3 ): 58-64. (in
Chinese) )

SR, LT R T H A U R ) K IR AL E
B[] KBEEARS,2016,32(3) :50-53. (ZHANG Kai,
SHEN Jie. Optimal allocation of water resources based on
[J]. Water
Resources Protection,2016,32(3) :50-53. (in Chinese) )
REN C, LI Z, ZHANG H.

firefly algorithm and entropy method

Integrated multi-objective

[10

(11

stochastic fuzzy programming and AHP method for

agricultural water and land optimization allocation under

(I
Production,2019,210.12-24.

] SiA R, AR AT AR MR S 0% K B
T ST BERE SRR TE [T ], K AR AR,
2016,47 (2) :9-14. ( YUAN Ximin, WANG Huayi, LI

Qiliang, et al. Analysis on interconnection between water

multiple uncertainties Journal of Cleaner

resources of Hongze Lake and Luoma Lake and study on
coupled model for its optimal regulation [ J]. Water
Resources and Hydropower Engineering,2016,47(2):9-
14. (in Chinese) )

HHG )1 BRBOR AT TE , 45 25 RERSOR X [] Y 7K P2 A
Ual S R SN NI TR CNE = % QS F R = O
2021, 49 (3): 233-240. ( DONG Zengchuan, CHEN
Mufeng, NI Xiaokuan, et al. Decision method of optimal

[

operation of reservoir group considering fuzzy interval
[J]. Journal of Hohai University ( Natural Sciences ),
2021,49(3) :233-240. (in Chinese) )

ZERM, EFHE kA, 4. FET Nerlove J5 725 fUEE HER
TR MY K BE IR IC BT [ )] K BEIR AR 51,2021 ,37
(2):75-80. (LI Donglin, ZUO Qiting, ZHANG Wei, et
al. Agricultural water resources allocation model in Tarim
River Basin based on Nerlove approach [ J]. Water
Resources Protection,2021,37(2) :75-80. (in Chinese) )
WORTR AT B R R, AR B T R K XUE T K
BEURTC B 5 S R[], KBS AR 47,2019, 35
(5):6-12. (XIE Xinmin, LI Ligin, ZHOU Xiangnan, et

al. Water resources allocation model based on “double

[

[

control” of groundwater and its application [ J]. Water
Resources Protection,2019,35(5) :6-12. (in Chinese) )

BOEWG HEG I S AT ) AR 2 A K PR R
RERAL ] 09 R~ 4 (L ARBR R ,2020,48 (3)
202-208. (HUANG Zhihong, DONG Zengchuan, ZHOU

Tao, et al. Group operation model for ecological friendly

—

reservoir [ J ]. Journal of Hohai University ( Natural
Sciences) ,2020,48(03) ;:202-208. (in Chinese) )

] HERIR, S AV, TR, A TR ENS R R e S T
SEFERE[J]. K %R AR 7, 2021, 37 (6) : 4048. ( BI
Wuxia, WENG Baisha, WANG Xu, et al.

progress of drought-flood abrupt alternation based on

Research

knowledge graph[J]. Water Resources Protection, 2021,
37(6) :40-48. (in Chinese) )

I, XEE AR B4 R TR 5K T
T A R SO AR R [T ] K BEIR R4, 2022, 38
(3).:8795. (ZHENG Lihong, LIU Yi, REN Liliang, et

al.  Spatio-temporal

(-

characteristics and  propagation
relationship of meteorological drought and hydrological
drought in the Yellow River Basin[J]. Water Resources
Protection ,2022 ,38(3) :87-95. (in Chinese) )

(WeHs B #1.2022-04-11 4 S0k )
. 15 o



