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Research on Optimal Joint Operation of Gates and Dams in the Yellow River Irrigation District
Xinxin Nie
Sanyizhai Sub—center, Yudong Water Conservancy Support Center of Henan Province

[Abstract] The water conveyance and distribution process in the Yellow River diversion irrigation area is
jointly affected by fluctuations in incoming water, the complex hierarchical structure of the canal system, and
differences in water—use timing. Once coordinated operation between gates and dams is insufficient, local
water—level instability, enlarged water—supply deviation, and reduced engineering efficiency are likely to occur.
Focusing on the optimization needs of joint gate—dam scheduling, this study examines the coupling
characteristics of control objectives, operational constraints, and key technical supports, and proposes an
optimization approach that takes into account water supply assurance, conveyance efficiency, engineering safety,
and dynamic response capability. The results show that a technical system integrating real—time sensing,
coordinated control, and rolling correction can improve both the precision of water—resource allocation and the
operational stability of the Yellow River diversion irrigation area, while also supporting refined management in
modern irrigation districts.

[Key words] Yellow River diversion irrigation area; joint gate—dam scheduling; scheduling optimization; water

conveyance and distribution control; engineering safety; refined management

518

PERAR T A Y R ) 2 i ik, 51 3 X KRR AR
FoK X & 5 A SR EALS, ME RS
Ji& PR SSRGS TR, A MR 6 P ) 4% e il i g 2K
CLHT AR, b T e AN 55 0 R 1 5 AT L 7 5% )
WA AT AAE TR R RO B e 53, A2 — TR
B, B A A X A2 e A2 AT AUIBREh LT, AT R R AL AT
T SEELMEIZ BRI, CRORE X IB AT B AN AT Bl
8 LS R

1 I HEXANEKEEERNESITEMSILLR

L 151 SR X1 30028 8 ) D BEAS) B 7K 0 SR BRRFALE

£ 5] SEHEX S /K AR R, ) 55 300 AN R 48 1 2R FX) ST

B, A RN T2 SCIR A G /K m 2 B SR B R 4 BTG,
AR KRR EAKIRLL. AMECRE . FEHIKIR SR R
EHIBTEE AT . URE £ R KA IS 5K E
FH, T UM A O I R, SRS AT TP A AR
L2, — Ab75 RO R R AR AR AR, AR U IR R A b R A
I8, TR J B 1R I SRS KT 2R AT O 2R L ) R B
KA E I ot TE DR A I FE A P 1K 7K T o SRR, T BB 75 14
MM E A A B ——"E PR (IR 3R 8 — Wi, o2 A
IKEESE P B AT, by BETR R LAY kI Bl DR o 0 AR B AR e
HEEATA% )R -

L. 22 i T 3L J5E o A A 1) T 22 ) e Rl B 23 H

MEL Bz AT iR LA, 51 PO X I 3L B L B — € L

104 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
B 10ESE 4 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

RESER], (EAEAE G 1 (7] L Zh 2w AT EEAR G2 25 2 Tl 75 K3 T
28], B SR A B TR A R . RSB 59, K
TRC-5 SE PR T /K Z M A I 22, #7075 KO FRACRK B B 14
KA L i TR RS RS e T AN R o UL R AL, — 5
T, EXRAK., BH AL, THUEMINE, 850 0 W Lo

FREE ST RAE RO L 75— T I, W IUEAT B A B BAT R A1k,

BEZEA A K I8, B S TR e A1 0, I BB IR K
TR, X AT AL G 0 152 T 7 VR R LA 2 AR X B
BR, AN hRE B, IF RSB TR, NS AL SR At
T AT 1N, AR SR K R R ) S SEAS AT IE AT 4 2, T
WL G 56 A Re s B 2> BUS AT 7 [ AR I 2

2 5| HEXENEKESHAERUNXERAR

2. 1% HARLIH T BIBRA TR AR B4 1

5B X AU A PR B 2 BT LR B & &, RN
1 CEAEB” A AR, AR, RELE, RN,
BERRER KR . TR % 4 5847 AR H 3B L AIOL, i
FERMRN F — R B AR 2 T IX —RRAE, A 1A FE AR A ()
NIRRT R, B 2 H AR A AL, i aTK
hi. WERE. I EZEKAE ST, IREBOIIL A LR R K
SREINGE— 43 HTHESE, 75 H b ik 250 [R5 R I AL K9 2 2 L K
B PR R AR o IR R AT OR AR Y, N
X W LI R Bl B, B R S SR TR BRI AT AT B
ATHE T, B R SR N v 5 & R

HESHRE I, BT B 2 IRBE A s iy %
YNGR BEAR S, R0 TR L KAk AR R E Sk
2k R BT BI AR, AR BE B F G e R, AR AR AT
St o LASE SR Y 5| K RE B REWTHEAT A, ISR K B Y
I T 9% SR 0 R A T S, 5 A0 4% ] 58 R B {E 48— 4R T BG AL,
ARSI R BUR R BIR R 7EBI NR B TN AL S,
WARE RO AR B IN IRFR KA TR A /KA AR
BRI RSN E, TR BT T %, & RANHEITE T
TRTRHG RS, A9 /5 S K AR SE I, 5 22 AR AR A ]
FHECA R PRSP BT B SR

2. 2R AN S BRI ] — R AR

CEr 1 B Re TS H AR VA b, AROCFE B BB T3 B4 5 5 )
BERARIE, WIS RAREMK, OGRS
SRS, RIS Wit A B, -t afE DA R R B 4 SR SE i 2%
P Rk, BAKFEARAITE RIS E . 6 AR AL S e AL
WK RGN 7S 5 T A S B ST A A Bh A RN R 4%, A T
1 KGRI IR BE S BB ST . L (4, A5 BhR Tz
FEFEHI ARSI PATHLH], K 1 5 48 2 PORFE WA BLZ B, TR
U IR — AT — [ AR AR . AR I3,
1EF Re 8 IR AR AN T4 560 0 32 1 () W7 0 3, 15D 3271 A
B8 WX B AL i S I

JAE T BB R T B A, I T B R O S
BMFEWR TR

R 5] X Ta U A R B2 SR B BOR A A 5 1

BRI FEAR fEHE
SRR AKAL iR WAL PR PRTF L BRGNS
B IR i T R P 0l 24 LR FEF S 6]
AR A £ HbRB . REME RS PR A HE
TER AR AR BATRI . UL PRERT e A

RPN N BRI, A IR B AR R & T2, TR 2 6
BORWAJG IR GERETT o LA T S0 X B e 112 AT SO
1, A B A AR B T IR AN S B K A KA 5 IR O
B, RIS 7 5 5 K A G P, BB T K
DRI, A G0R]HRHE SN [ 44 e B SR i b K 5, R
FRARHT )N AR S, AR g N T R R R
PR, SR P I T PR L RS B R T, SRR S R
szl gt &, AU 1 EDE R, IR 1R AR A AT
EYES ATIBERE

2. SIRAEIE SR ER S S M HA

TEDCIZAT B R A FRRE 2, A T IU SR A R, SROKIERE
FFAMESE, RK R BH BEAE A B 30 ORI 5 R T
TR, DRI, i AR B2 7 SRAEAE R BEMR DR — I A TE B )
HIE DA I DR A5 S AR S o 2 T3 — B, WG 75 1 P52 B o 22
FINEMEIL S FIERCEAR, £ QAR ROR T R L, 456
SR B0 A W ST PRI 85 2R, Xl i 2 1 SR HEAT B A0, 1
BREMEEM “— UGB $elm) “ESHEIE”. XM EARBEARHIN
W AL T, AR EREA A5, TR LI RN TR TR
SRHESL v, (0 DX E AR A AR e 1k 5 RAE

FE TR SRR P, AN 5T LA RO A A ) RS K
SRR 5 R, SR AR VR SEE EL N BRI S S A, SRR
FK I B 7 R a2 A SRR e o R X AR AR HE IS R
R T 9 £ R AN A K Rk SR T, RN 5 A A
BT DR A 2R, T A B SOE RO, KRB N IR S
DX P18 0 [ L5 58 ), X K o SO0 S AT/ v A
1, XFERBET R RS RRE I AT, B BEARSE T A DX K,
WG T AR R KIEEE) . Al i, shAMALEAR I HHE, 1E
FEF L IR & R4 “iatr Wk, BB ke
55 VB DX AN Bl AT A 1) R Bl A, RS0 ) 2 T el et
— AT

3 5| HEX M AEE AU H AR LR

3. VREE 7> 2 00 R (06 15 1 B L B 2

i) IR 1 2 I AL 2 S R e A O HE X I AT AU RE, P AR AR
Tl ) B R AR08, HORERI, AT IR S =
RN ERRSIHLRFALBITNALR AR, 5I5HEX
LRERAC TR . UM SIS, 8 R St A B A5 B T o o B
{1 Jo L, T NG HE VEE DX 8 IR BRI 1Y RN R =R 2,
FESLYN R BUE R A P R S AT R R, AN PR ST E S — H

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 105



Hydropower and Water Resources

IR IR FY
B 10ESE 4 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

PSR E R G . SRR E LR BE . BOK R ST
LR B B g%, RBUZ A LNl RS SRR 2 IE
DT, 5 e S UK S ] [ B KA R FEE AN B 7 IR 2 R HE BT
H K 22 DL B T 5 O A ) B A A R e ke

3. 25 T Bt SR B O FE AT 5 SR BB L

R T EEDC AL BRI ST, R RR 22 JRE 9 S 21 T B2 7 S
BePAT . PATIREREM KA. W BB IE” X — L
REZH, TIX — IR RE B A 24T, B T H R4 RS WU
B T IES B AR 75 T G SRR 2R o X 5] BOE X 1T 35,
) WUE AT B W 2 1 Bh A 1 5 I 7, AT ] — AN 11 250 1
T 22, AT RELE S AL R T IZ A TEOK, PR, S R AR N FE 58
HAs BN FETT, K SN I L 3 S I AN R S AR FEE HR N T JBE
PATHAT . WATKAL PR AL BE AR SF R S, ATl
VAR b R RS AT 22 s 5 Bhsh 2 I ABTLAR, U RERS 75 1R 1
PAT IR P RR S RAZ A T it 5 DU IR B — Bk, 77 %
5O

3. SHEBEHORT 6 5 B LR VR L R A

SRR AR IR R, AL BRI RGEA B R TStk thifi
FUT N SRR T BRI R SRR o WA T
DAL TEA I ANNT (0 TRES 1 1), i 2 9 B il BERIN S 38 AT 4R
e RIOLP FIATT 6 S SR G VR B A L, (AL, fEHEREID AR
TSRO Ve 5 BAS T R 2D 25 8, G B T 6 Sl T L
i 7 B BEATAE MR AR BT IO BN RIAT I T 1A,
RMAEG — R G RA I JOR . SRS DA, 7
SRRy RAFRAEINE . 78 TOUE BB AR
HERE NI, A BOR R BEWS ARE IR B H W it —oK,
WA 1 BE AN FE ORI BUPE RIS, 10 BEWS R HE [X 32 4T
R A 1 S LA

MBI AE, ¥ & SHLH] 0 RE I B A X e 2
75 SIS o BB B AL SE R AN I S 3, 1 0L EK A 8 T S
B R EIR K . BB 0 JRER, 4l AR &8k, &
EEF A, FE XIS AT 4 Hh s B i B R R 1) 3 3 i A A
IPREEAS . EHEARMERIS — . BORBEIRIITE. 317 0 A
BT, 445 L RIS T I R A0 A B A B o] S o) PR A IR, A 3
AGE T 24100 51 3 HE X (B AT 750K, R AREE N 5 2L 8 2 X
BB RSN K HE R AT K IR B R AR S

4 &

Xt 5 B DX o, I LR 1 B AR AL O R R IE AT F B
S, R XK R B R A TR RS AL R
BRI o BEE RSN T K 75 SR FF S o, IR FT O ). sh&s e
E5 P& HME RN AERR, B ERhSE k%408
17305 TR, W — 20 HE Sl E X Pl 20 560 587 2L 1 s v
VAL HANE, A IRARILE S R R K AR B, SEAE T ORI
REX E R RIBTEEE T BRI AR SR

[5% k]

[(IIMER G EEX TREE P AFECESE MR TRE
WM L], o 42 7 3%,2025,(08):66—68.

(215 %, 5+, £ 5= % 5 FEK S BRARERMEE-
VR EAEAIJ] A R # #7,2023,45(1 2):65—70.

(31 7%, 247,30 & &%, % . 5] # 7 KK R IR R A K A i
AL AKIE 5 A T A2 % 4%,2023,34(01):1-9.

(AlfpfEfn, EEM AL EERERLENRAESLS BE
[J]. 1l % A& #1,2022,(01):4-7.

EE B

B H(1984——), 4, Rk, 7T d I 3t ALARHE, TARIE BRI
w: KAIKE AR,

106 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



