5539 B2 4 ] KowOW R 2023 47 A
Vol. 39 No. 4 Water Resources Protection Jul. 2023

He 10Kk SOK 2l BRIy Bk PR IR & K S
Aaettib it

B ORLVEHN,F RV KRR BREF 5,
aEE,E AL AHEE

(LA KRR SOKGEIRZBE VL8 B 2100985 2. B K RIS 50 Be T RE B 450003 5
3. BN TR IE XK ) & RIR 55 vl BT Bidd 311222 4. VT8 K SCOK IR R IT98 BE 5T 210029)

HE AR FENFERFRRERPERENE EKRFEZNE Bk BAFE EKB AR 6 X EH
e K TR IR S A HE R RS A 0945 B R ) BB K Rk 5 F BRI AR S0y B3 MR T B
FAF k4 £ A KK IKF ARA S NSGA-11 £ B AR ARde b BRI T K S 7114
A TR RAARIETAN , SR EW . FKFMALERTe L E KA H X 89 Pareto ST 5 £ 2 A
WA S, 7 B AR T AR AT B M A A AT AME A K F 2003 kBN R B K ek o A B R ®
H9 A 20 BARE,FEKAEAL P 13.00m KALAT TR R TTFRLEZH 1600m’/s £ E
2213 m’/s, f2 ARG i IR e84 B B =T, Fe K 3R %

KB B ARFTRA ARG AKIRAE; § BAFMAL ;KR IKF) ) FAER  BLE F 3 iF

FE S ES . TV8T7 X EFRERD A M EHS 1004 -6933(2023)04 -0143 - 09

Intelligent optimization design of water storage strategy for post-flood period of Hongze Lake based on
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Abstract: Aiming at the dual games between impounding time and water storage schemes, flood control target and storage
benefit target for the water storage problem of Hongze Lake in post-flood period in high-flow years, a three-dimensional
“time-discharge-index” mapping relationship was constructed based on the refined simulation with the hydrological-
hydrodynamic model and the idea of combining enumeration water storage strategies and numerical simulation. By coupling of
the hydrological-hydrodynamic model with the NSGA-II multi-objective optimal model, optimal regulation rules for discharge
under multi-gate combination in post-flood period were extracted. The results show that there is an obvious Pareto competition
relationship between flood control risk and water storage benefits in high-flow years, and the two objectives can compensate
each other through the replacement relationship. According to the obtained global optimal solution of the water storage strategy
for Hongze Lake in post-flood period in a typical high-flow year of 2003, the impoundment should start from September 20th,
and the discharge volume is recommended to increase from 1600 m’/s to 2 213 m’/s corresponding to the water level of
13.00 m, which can decrease the flood control risk as well as the abandoned water loss.

Key words: flood utilization; water storage dispatch in post-flood period; multi-objective optimization; hydrological-
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Table 1 Refinement programs of storage scheduling rules in post-flood period of 2003
T (m/s)
KA/ m LES ES ES eI
=] [ e R =] [ e R =Y [i] e R =Ju] [ e R
12.50 0 0 0 0 0 0 0 0
13.00 1000 600 0 600 400 600 800 600
13.50 2000 800 0 780 500 800 1020 800
14.00 8600 1000 8600 1000 8600 1000 8600 1000
TR/ (m?/s)
JKA5E/m ES LES LE! EES
=] I ie KL =] [ ie R =Y [i] ie R = Ju] [iF] 1= [T
12.50 0 0 0 0 0 0 0 0
13.00 1200 600 1 600 600 2000 600 2400 600
13.50 1540 800 2060 800 2580 800 3100 800
14.00 8600 1000 8600 1000 8600 1000 8600 1000

- 145 -



“H-EARZHBSXREN

7 FREKBTHLAT 7 2 E 7K 8 B R0 4L A R B T
DA AR A A0 R 48 2 25 (], SR R 8 1) W3 B
B IX B A iz FH R 7K SCK 3l g 2 AR % 49 21
FKORME AT A T B, e R4l T R & KAt
FEH IR AR R (R, ) B KM ( 2, )
PRI S BB 78 XS B s, A B 5K i ( W, ) TROR
KDL Z, ) PRI B /K R 45 B HE B, SR ¥4
I3 AR JT TR 4 41 100 x 100 x 100 1 %5 7K B #L
(IF) FE KR EE R (&) PPN FEAR (B3 ) B9 =2k
PRER,

2 KT AIL  E5 K IR B2 B0 K 7 33 XU
BRI = e G 2R, DATF TR S Bl 5 K R R
P L 2 ] S K A BRI i v B K A7 Bl 2 ke
B AR AUR S B R IR B E
THENTREREAE RS, EHA R
20 d PR E A, S A0LK A R PR 3K s ) i 7 A
JEYSIAS 10255 RH Bt vy 25 7K AN Xof < Fsf 2 ) ]

2.2

08-31

g, 09-10
Wy 092070 P o

(a) FHUK GrRERL %

Wa/(m®/s)

216.0
220 213.9
211.9
209.8
W 207.7
= 3 205.7
203.6
201.5
199.4
197.4
1953

08-213000 N7
&

(a) FKEE

WA B &, U HAE 8 A 31 HEGERE B, I8 Fr
(7 R B A R #E e TR S5 SR AT Y 10 d WA &
F, KAV R PR 2 R e e 5 A2 D) 43 ) B £k P T B R
FRECT R,

Bl 3 & KBTI B KR BRI K & KR g5 4R
FRE) = e R . BB 3 (a) AlH, 37K S R 5
Z S B R AN T S R I TR E ke
ML H 2R, 785 WU HT 10 45 10 ~
20 d VUK 10 d ¥ Bl AR 35 ), K 8 R B
o E—VR—3, mE3(b) A, T it
AbF 600 ~2500 m* /s B TR B KOS T B
B R TREARR , 1 s 5 7 B ML LA PR B34 1 it A
HALTF 2500 ~3000 m*/s B, HARE S F e R
10 d JE RN TRAE KA AR R AR 5 I &,

2.3 IEHRERI

R T SEBUKSOK B 1AL S 2 B ek
FIRS A 1 B, AR W98 R FH 2k T KNN  ( K-nearest
neighbors ) 53 1Y —AESREH A, X« & AR = 4k

Znax/
14.08

14.04
14.01
13.98
13.95
1391
13.88
13.85
13.82
13.79
13.75

(b) &KL
B2 EBEKEHLE K BB R B RS 5 AR B = RS K B

Fig.2 Three-dimensional mapping relationship among impounding time, scheduling rules, and flood control risk indexes

Z/m
13.64

13.60
13.55
13.51
13.46
13.42
13.37
13.33
13.28
13.24
13.19

08-213000 X~
g

(b) THARFE KL

B3 EFKEYLEKEERNE BSR4 X R

Fig.3 Three-dimensional mapping relationship among impounding time, scheduling rules, and water storage benefit indexes
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