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Impact of northward diversion water level control of Hongze Lake and Luoma Lake on water dispatching in
Jiangsu Section of the South-to-North Water Diversion Eastern Route Project//Zhong Huayu, Fang Guohua, Wen
Xin, Li Xin, Yan Min, Zhou Bingyi( College of Water Conservancy and Hydropower Engineering, Hohai University)
Abstract: To quantify the impact of the northward diversion water level control of lakes on dispatching performance in the
Jiangsu Section of the South-to-North Water Diversion Eastern Route Project, a multi-objective joint optimization scheduling
model for rivers, lakes, gates, and pumps considering this constraint ( operating scheme S1) and not considering this
constraint (operating scheme S2) was constructed. The goal is to minimize the comprehensive water shortage rate and total
pumping volume in the receiving area, and introduce the Gini coefficient of water supply to ensure the balance of water
supply in each receiving area. The results show that under the same water supply level, operating scheme S2 can
significantly reduce the total pumping volume, abandoned water volume, and river pumping volume, and improve the
lake’ s regulation and storage capacity and water resource comprehesive utilization efficiency. In the wet year, the pumping
volume of operating scheme S2 decreased by 34. 9% compared to S1, the amount of abandoned water decreased by 5.9%,
and the amount of water pumped into the river decreased by 34. 7%. The water supply of Hongze Lake and Luoma Lake
increased by 169 million m’ and 186 million m® respectively, and the amount of water pumped into the lake by the pump
station decreased by 85. 1% and 50. 3% respectively. On the premise of ensuring safe water supply to the lake, not
considering the water level constraint of the lake’ s northward adjustment can enhance the regional water resources guarantee
capability and improve the engineering water scheduling capability.

Key words: cascade pumping stations; inter-basin water transfer; water resources dispatching; multi-objective

optimization ; the South-to-North Water Diversion Eastern Route Project

IKGIRTEAE R NRAEAF it 2B AL BRIl RERE ST K BT BT H 45 S, 10k
FBeledp A2 25 F 005 07 R A R TR ALY S TR R RGN R 2 1 R
WY B 2T PREUR SRR DR KB A SR A0 AN E 5 K sRAN W LT ety
K, 2K R AT Ay kAR, iR 2 8RR 90 T B R K T
NI B S IOV HE— I TR BRI Sokas RS R BEURI 25 o A A B M, BEACKCG 5
B R KX K TR B S M Yok B TR LB T ias R . SR E 2R

EEWA ILAAKRRHEI H ( 2020005)
TEE RN AP ER (1996—) 55 W55 4, FE NG KFKE RIS BEDFSE . E-mail ; zhy_water@ 163. com
BEMEE . FEE(1964—) 0, #0387, i+, FENFOKFKE RG-S LB . E-mail : hhufgh@ 163. com

<49 .



FEUAR (18 7K U e ] AL P ] UG A 2 R 7R 9 K
PHK TR A, WnEg KL 8 51 UFE L 51T 3L
BRI SN, 4R TR R s 0 K TR B K
VR AR TC B RE 7 42 1 JHL K 12 18 B 8 77 2 2R i K 9%
PR 23 43 A7 AN Y 45 235 R 1 e | 348 5 DX 3K 9 R A
FEfe 1 TR DR IRE KT B H B R AR

R KL TRE 2 B A 4Bk i K i 5 i 38R /K T
OEZE 2024 4E 12 A 12 H, BKILH R L A&k
— W TRC%4E17 10 JH4E, B3 MK E B
767 40 m* B e 45 A K R T, AR g5 N 1 A
185 AZ AN B R [ 5K B4 =6 B 22 0 K 3l ik,
FZKALIA TR E A AR rh 78 3 ARk KB RV B
T YEYAT T DU R ek, A A DU =N R LA
Bt 2R PG BP0 B R K G R G A R L K
JERIARZ TREVL I BAE AR TR R 1R B, i K
TR ) SRR a2 2 T 0% 8 45 KA &5 I, R
Il HiL DX R S 43 1L IX R 22 oAk K T SR AR AL T
IKIEARERR ) Bl AR 2k — 0 TR I sam ka8 17,
LIRS TR0 B AR AL IR BE IS8 R TR A, 328 1
(K AL AR 2 TR LI B e a8 47 5 S8l A 4E
3 AN AR HE BORLOR g A R e, AR T
P T SRARAE M T, SRR 2 B AR AL 2
AR AR A 5 K B o Bl B A F
Bt B0, Guo %1 %t &2 H dr ik Bk AL b A7 Tk
ik, Zhong ZE"TRAL T Z HbR A Y BBk, EAE
SR TR 2 H AR R TR AL T Y R R
T ARL TR B £ B A AR B RR A, 30
PT T W ERCR RIS IR . i — PR AR T
FRVLIRB /K TR B BE 7, 7 AR A5 VKA Ak v
5K GEIRTC B ARG G TEOR RS2 K IX K i Rl 1
P TG RERYE AT S T R T
R TRITINBL G — N S B G B AT L A T
KRB -AR AL B A DL AL IR B 8, 4 X
AL RIAEG SR T R G AT s T 5
MR TR A5 A T T30 38 I A e A
JERE | RGEPAL T R T TR AT A S L L IX
PR PRBERE S B, 78 L ml I BT X TR B 17
LN 7K 8 R RS 5 M A DGR 7t H 25372 5156
FE. BN, Jr EARSE P WA L R s R
W, 2 BRI AL BRI g ] AT “ 0% S il i #h 25
TR UE BE ML, o — 20 B R T VR S Y H
AWE RN 5ia 17 RIGTE A S0pr S g v R
[F] “ R AR AT " 2 s i 155 o, & B o0 42 1k 9% i)
TR ™ K i 2 ) AT B R B 1 K
77, T 309% I SR I S B TR A R A
W TREARR G T IAS D S sl fh K e 77, AT 42

THECURA B2 04 55 K BRI B RO , (AR TE R
I, G IR IR AR D, T E AR S T
KRN, ELE K BE I ARXIATBR Tkl BA
B RIR A M BGR I E RE S, AL, AR SCOR
PRI 7K BE ) 9 AR EERLT | R GEPEA HE
A5 AL PR K AL (LA SRR WA AL WKL)
OO IR TRETL 5 BRI BE Ak 2 OS2 W), DA S itk —
AARTHINA R G 2R G IRFESRE

1 FREHR

FA KA AR L TAR VLT3 B LA VL | PRI Al 5%
i) EEOKPR AL J5rh IR X e AL Jr
A B KAE 55 b, R ) 8 0K A S
11.30m, U BR /K 7 A 12. 50 m, 1E % & K £ K
13.50m, R0 A AR W9 0 & R A o wl ol
15.30 42 m* Fl 31. 35 12 m*; 3% 1 i 5E K {2 Ky
21.00m, I PR /K 2 A 22. 50 m, iF % & KA N
23. 00 m, YRS AEE TR 4 &5 25 0 510 4. 30 42 m?
159042 m*, TARHK LB 400 km,
T T Ao 0 SR Sl O S I K B B R Ak Sl AR T Y
FHESEUNER 1 R,

F1 FEAKGCAREZIEIFEARGTETHESH
Table 1 Characteristic parameters of pumps and sluices
of Jiangsu Section of the South-to-North Water

Diversion Eastern Route Project

THREAR W& PR/ (m'/s) PR/ TT kW
VLR 400 5.14
T 100 1.36
£l 150 1.38
pIsEs 150 1.78
W% 300 2.98
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MUEA 230 2.36
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Fig.1 Water level constraint for lake northward

water diversion
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Fig.2 Schematic diagram of Jiangsu Section of the South-to-North Water Diversion Eastern Route Project
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Fig.3 Optimization scheduling of non-inferior solution set under two operating schemes in different typical year scenarios
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Table 2 Comprehensive weight of dispatching indicators in

different typical year scenarios
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Table 3 Comparison of dispatching indicators under two

operating schemes in different typical year scenarios
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Table 4 Change rate of dispatching indicators under two

operating schemes in different typical year scenarios
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W 1.8642m’, FF K & H 24.06fCm’ B E
17.80 12 m* ( F F& 26. 0%), i /K & W B fin

1.86 1 m*, FEF/KAEFIAL K AR, T.00 S2 [AlAf 2 3
FEKU D K g kg U HJR KA, 0%
WIFA D A3k 33. 65% , Kk 5 3. 51 42 m?,
FEAMARIE T B A R K 57 24 TR0 B s 3 BE
SKERFHECR BRI, 25 Bk, M+ T
Ol ST, T S2 RERETE OR A K 4 W] I, A7 280 /b 21
Sl AR S 50K, $2 = 0 R AR R K 1 A
FREE  HE MR RGBTSR

WA KA AR AL X R 1 A 25 R e LA B,
AT AL — 2B DA DA 8 T X A A8 11K
P PRIERE JT . AR VLR K RIT T 2019 4E A1
(A 5 — L RT I A 2 KA, THEVER T RN 8% 08 1 A= 250K
Bir 904 11. 8 m 120, 5m, Horb B8 I A= 25K
PARTFREARANE 2 Hokk m /N JAERE AR,
AR A L 36 T (8 P A 38 A7 7K A7 A5 A 25K A6 22 ]
AIVCRCTE LA TG AT . (8] 4 Ut Pei 7 A [m] S
RUAESR KA 5 BIAD T80 B Ak A, IR 98 BT 5
EIRNLPRBR R 55 R M, TERr KA EK AR
SEAKAE AKAREFVRRAR ZK AR T80 ST R iy A 87K AL
1B F 43 51 100% , 97. 6% . 88. 1% . 81. 0% F
78.6% , T S2 T 43 51K 100% .95. 2% . 85. 7% .
78.6%F1 59. 5%, FI UL, 7F— A4 W FP T80 A
KPR R 2 8N AR R R KAE B AL 7K
PEAHOHG 3 B SR A PR I R 3 T R, i AR 2
TREEE T, MIBTTK AR fb a3k, 16 R /K AR
FFIKAE i FRAK TN, BEE I K A7 R ek [ 24

x5 ARABEBF=TEMIRAEAN BB

Table 5 Comparison of water resource utilization of lakes under two operating schemes in different typical year scenarios

T 3 % T3, 3
SRR BT S— PRI/ 42 m __ 3% /42 m
T A itk FK T AW itk K
St 0.08 172.07 532.65 10. 04 27.99 170. 16
o E K AR
FEEAA $2 0.02 174. 15 530.91 3.90 30. 85 165. 00
st 2.41 174. 08 167. 83 14.76 30. 58 24.06
ok ,
$2 0.36 175.77 167. 10 7.34 32.44 17.80
A S1 4.60 139.39 34.45 13. 14 23.70 5.29
SIKAE
$2 0.67 150. 11 19. 80 9.79 30.90 3.51
st 11.25 108. 55 5.65 16.99 20.67 0
Vi
HiKAE $2 8.98 111.94 0 12.53 24.97 0
S1 17.53 93.51 0.02 20. 04 16. 67 0.47
Ak K AR
UL 2 16.74 94.37 0 15. 41 20. 05 0
F6 ARHMBFFESTRA TR ARNAERIERTLER

Table 6 Comparison of water resource utilization of lakes under two operating schemes in different typical year scenarios

g ‘Lft%%%%?;%ﬁﬁ BEEBIHEK PISESETYIS %Eﬁﬁﬂﬁﬁﬁ % Ty kK I i 7K
- AN/ % AL/ % A/ % AN/ % AL/ % AL/ %
FEFKAR -75.0 1.2 -0.3 -61.2 10.2 -3.0
FIRAE -85.1 1.0 -0.4 -50.3 6.1 -26.0
kA -85.4 7.7 -42.5 -25.5 30. 4 -33.7
HiZK4E -20.2 3.1 -100.0 -26.3 20.8 0
PR K AR -4.7 0.9 -100.0 -23.1 20.3 -100.0
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Fig.4 Optimized operating water levels of Hongze Lake under two operationg schemes
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Fig.5 Optimized scheduling results for two operating schemes under different water demand scenarios
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Table 7 Dispatching indicator comprehensive weight under

different water demand scenarios

ZAKK S

T Bk % BAkE BFkE ik
50% 5 7K 0.2328 0.4091 0.2536 0.1045
75% 57K 0.2565 0.4361 0.1874 0.1200
125%557K  0.2248 0.4123 0.2295 0.1334
150%77/K  0.2402 0.4055 0.2072 0.1472
200% K 0.2585 0.4177 0.1797 0.1441

Jis o FEARTR K GRS, T00 S2 AT T
S1 TEZ A B HEAn L8 SE B AL, A48 Bk & |
VTR & TP K i T 45 0 I A A il A K
I MK AR BT R A T R %) A K R T )
ANRIFREE G 0% Bl G VL5348 K 55 3R 10 A B4
T, Rk Ak AWK R ALK R S Gsa ok
SEETHG N, WA K R R D RS R
TR FNINR ; S ERN, T8 S2 AHXF T T4 S1 #yi
JE AR i A M 2R Tk /N

®8 AREFKEZETAEM I EEFRT L

Table 8 Comparison of dispatching indicators for two operating schemes under different water demand scenarios

LA Tt UL K B A /AZ m? B8 I WK BRI /AZ m’

= i = Y 7, Dz - = . E=N N =N

R fﬁ%ﬁ E%ifﬂ / E‘iﬂ;? / mg’; Yomuam ok sk RMAW Bk sk
50% St 10.0 112.04 264.17 23.06 0.27 95.24 233.90 11.33 22.18 27.42
K 2 10.0 53.90 258.23 15.35 0.17 98. 94 229.79 2.10 20.75 22.41
75% S1 13.6 89. 84 230. 59 25.67 0.42 132.05 203. 35 8.92 19. 32 26.70
K 2 13.6 66.72 225.52 20.33 0 132.95 201.99 2.72 23.91 19.73
125%  S1 16.9 132.39 173.76 46.38 1.02 191.35 149. 17 11.48 26.99 23.32
wK 2 16.9 93. 88 164.53 32.89 0. 44 193.71 146.23 5.93 31.13 17.06
150% Sl 21.7 112. 41 147. 49 41.07 0.25 213.46 126. 30 8.79 30. 84 19.95
K 2 21.7 82. 60 140. 22 27.75 0.03 216.07 123. 46 5.85 33.27 15.58
200% Sl 23.2 170.37 97.92 62.90 0.88 261. 10 72.28 15.01 37.86 17.64
wK 2 23.2 118.95 83.63 39.56 0 267. 81 71.69 9.08 41.39 10. 64

%9 FETKESR THHLROAERRELSE

Table 9 Change rate of dispatching indicators for two operating schemes under different water demand scenarios

e MZKE BFOKE O MIUKE BEBIGE BEEBIHLK  BERBIFK SRS ISk IR SWIsEK
LR B/ % AR % R % NN % B % B % AN % TR % B %
50% 7K -51.9 -2.3 -33.4 -37.0 3.9 -1.8 -81.5 -6.5 -18.3
75%H 7K -25.7 -2.2 -20.8 -100.0 0.7 -0.7 -69.0 23.8 -26.1
125%7 7k -25.3 -5.3 -29.1 -56.9 1.2 -2.0 -48.3 15.3 -26.8
150% 75 7K -26.5 -4.9 -32.4 -88.0 1.2 -2.3 -33.0 7.9 -21.0
200% 7 7K -30.2 -14.6 -37.1 -100.0 2.6 -9.6 -39.5 9.3 -39.7

5 &£ B (25.7%) . 19.094Z m’ ( 42. 9%) #l 14.23 {4 m’

a. AR GEVEAL 519 68 K A 2 B % TR I
LRSI A T IR AR (S1) 5 A E Eix
TR(S2) PR T4 B a7 38 ] 22 ™ B AP0 AL R
BERY DAZEA SRR ALK B /N HR, 2528
T TEARFMALAE ARG SR, Tl S2 1A
JEREE IR LA T T 00 ST, 6 A R /K B KSR af 52
PR A 25 A SRR PREE S B 3 A R AL 2

b. EETRZKXEREHUKRE SHKE Bk
FTT K B 44 P R 1, >R H CECG-VIKOR &3
DR BT ST FT S2 AE=F/KAR S /KA FIR KA
MR RRE T 28, AR, T S2 28 & ok /K
FERCR B9 BER R I T 00 ST, F /K 4R B gilk i
W 60.65/m® (K BE 34, 9%) |, F K & WD
11.65 12 m* (N 5. 9% ) ShTLK D 15.99 42 m?
(F B 34. 7%) ; F 7K 4 43 50 98 2> 49.35 44 m?

(23.9%) 5 A 7K AF 43 530 9k /D 34.56 /2 m® (12.4%) |
8.69 12 m*(85.5% ) Fll 4.26 12 m*(4.7%) .

c. FIFTF IO ST, T8 S2 W 28 1 am 1 ki
FNG% Ly K IR JE T BE T, B T R AR R AK A
FHRCR  BEAR T X KA K AR, = /K 4F SR K s
S, TR I A Sl AT K B D 2,05 42 m® (R RE
85.1%) F/K BRI/ 0. 7342 m*(FFE0.4%) itk
H/MEEETN 1. 69 /2 m® (- T+ 1. 0% ) 5 5% Hili ZE kA
KB 7. 4242 w® (CF % 50. 3% ) F /K 2>
6.26 12 m* ("N % 26.0%) oK &5 1. 86 1 m®
($7+6.1%) .

d. TEARFEIFAKRE ST, TH S2 iR B 514
T T00 ST, PRBLAE Bk & VT oK & | B 3Rk
R A A K B R S K R AR bR ) A TR
IR AN 0% A K RE IR SRR AR T 4
SRF FE A BRI AR K AL L R B 2T 03
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