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Research and application of multi-scenario optimization operation model
for water supply of multi-reservoir in an inter-basin water transfer system
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Abstract: Policymakers should balance the cost and profit contradiction of water supply when made decisions regarding simulation and
optimization of multi-reservoir operation in an inter-basin water transfer system. Considering obvious differences between the

cost of local and diverted water, we established an optimization and multi-scenario model for water resources management based
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on cost of water-supply sources. In this paper, we analyzed the conditions and harmony of multi-water resources through the
above model with minimum water supply shortage as an objective function, restricted diverted water as a constraint condition. In
this study, Hongze Lake,Luoma Lake and the East Route of South-to-North Water Diversion Project was selected as research
object. The results indicated that:Local water from Hongze Lake and Luoma Lake can meet the water demand in normal and
high flow years; We could reduce the water shortages of Hongze LLake and community by diverting water from Hongze Lake to
Luoma Lake, while the inflow of Hongze Lake was normal or high and inflow of the LLuoma Lake was high; The water shortage
problem in low flow year could be solved through an effective agreed amount of annual diverted water from Yangtze River; Un-
der the multi-year average condition,0. 6 times of the agreed diversion volume was a compromise scheme which can balance the
consideration of reducing the water shortage and diversion cost of the system. Through the above research, we can get some ref-
erences for optimization operation in an inter-basin water transfer system.

Key words: inter-basin water transfer project; optimal operation model; joint operation model of multiple water sources;

multi-scenario model
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Fig. 1 Location map of main features of the Eastern Route of South-to-North Water Diversion Project
I
2 s
2.1 HAFREK
WFIE R GERIK PEREIE KB A AR BEAFAE LA ST K I 2 5 Ak A ) 50, A L
8 AHER L HEBUKA I K 2V AR 10 A% 53 0

(1) 5 i 3ak i85 DRI K 1) v i 15 i AT AR
SRR K 225 A BH I 1R 2 K B R AR S 2
IAE KGRI h B R A T AR N &

(2) PRI RIR A A I 25 3 A SR A AEAE 25 57 B UL
SRR AN R A K F A B A LR AR A —

(ORI TR G K Z I AR RS
PEK A FZ I | 52 TR e 28 08 it et o5 F 38 2 ) 1 LA
— B

BEXT R Il N7 22 7K IR K BEAE K 56
JE 2 R Z AR 58 e 3 AN K IR TR S
FHUR T B 525 R VR 7K AR 11 52 ) 5 A 8 79 T8 A [
RIRA K A5 5t LA R K 20 4 38 38 1 52 0 43
B Ea AR AL TEAS [ NS5 | K 1 S50 7K B P AL 5 1Ay

+ 56 ¢ KXKRFR

TR B

HAR 1 J8 A SOk TR B %Zjﬁﬂﬂid\

1 s
mmSI WXEZ (D ZR )/D

@D
Hir 2 PR SA AR
min Cost:é)l(klXW}JrkZXW[ZJrkSXWf)
(2)
A M B G=1.2, - M. i=1 Jg it iFw A
WP =2 RIS EH P i=3 A A
FO 5N KRG =1,2,--. N, j=1 FHLEE.
J=2 NI =3 VLK) s T S i B iy B
Ry K g m) FIK P k2 K &5 D) S K P AE IS



FRR.E BREAASKRAEHRRRBAEK S RCRE S HRROARRS T G B

Bkt s W W7 W45l S T B K B AR
by AR A FH 2 3 98 K B 5 ) VLA K Gz B e K A
ky ko ks 3 5 R AR ] K R AR A AR B B AR, DA
W KK A R A T m?

R TR G R R G ) EROK R B L AR SC A EE S
K FEAEAR W R G v BT A T P 091 Y BOK TR B
R AR S (i A5 H 5 8 50 38 S B R Bk R g9 F—
EXGNTRY (S BN
2.2 HREMN

AW FE BT ST A AL A 2R A K
SR AR RIK RE T 2 R DL AR T R

AR T,
IK 2R
BT
L =S+ I+ Tra, — Tra’ + Div] — (R}'' +
R}*)—SP, (3
5% E b
2 =S+ I+ Tra’> — Tra! +Div? — (R** +
R}?)—SP? 4
PEAS LR
Spmin (SIS, j=1,2 (5)
JHKEESI L
0<<Divi < Div/"™=*,;=1,2 (6)
0 Tra/ < Tra/'™,;=1,2 D)
BT IR A R
Tra! X Tra?=0 (&
RS A

Fl S, T SL M9 K D EE R B B 7
Kt 1) K P30 5 ) R AP it s Tl
B SH PRI EVE A AL Trad e
SR U K B Divi 31T AN K P 0K
SP; 7K PRI BEFR AL Traf™ il Divi 450y
KPR REAT£9K 5 RN R 24058 3 Bk
REERE (75 ml s s A4 CS) BRI REi) 17
R B AT — i B B — S ik

3 ZEREEREREWL

IR B2 FUAR K PR R K I 5 10 A I JEE A
T PR R ZK RS B S 0 0 JRE SRS Y e G H
TE & AMEK B BEK TRE S I B2 ia A7 o Bl 51K
MUBLRTZE TGN 51K T 51K X AR 2SR5 R
LUK IR REAEHIR AR A AR R PR R R g
A I ZRAEAEXE LAER R E . R I AR SRR AN
1A PR 2 (A AR 2 SR AR T TR K TR

Je FRAG 5% o5 | RK B B 1 B AR o 2 R 4%
4, A AR -5 % e L 9 K R DA R A K
() TARRE ST N 2SR HEAT 4R 51 LK 38 2o BE 1Y
PIVISCIRI K 12 2 AR AT 4 1 o Ak TR B R 5 Ak oy
B E AR AT, I 43 BT AS R 52 F B9 LA A 7
EATR M > DA SE R RE R 7K BY AR 8 B R ) A
ARG F W N 3 ok Etgs : (D PR K
FH PR e TR AR 9 B ) AR R 7K 9% Y i 5 (2D b1 1) 9%
ik L (3) KL IR K . o, A Hi K 5% IR
H4h F ZARFCA MK BE IR 25 TARER ATt KR
TG RIE LA H ) B WK . BEFER/N B 7K
ARG 5 1613 T8 1) 6% L T8 9 7K S T35 AR EE T (]
BT K o T B AR — 2 BB PRI 2 /K B AR
15 T AR H K R AR 5 5 TR RM 28 T I A /K 4k % 1<
REFER . A f (o 5 IR B S B as 47 1 B rp ik K
JECAS T 8 BE TR S8 52 ) o A O B FH P R [R] B K
BEZG ZAE T ASIRI KU AL 25 17 AR AR 7K A 1 e 1R
MEA ARSI . A 5305 E AN A KI5 F)
PEAEURT 1 SN B AL G I A A X 7K A28 K
R EE SR WG 1 50
TS Lo PR A B I 5t A5 TE PR ) 4K 3
KFEW A AL B A 2 thAs g W, =0, W; =0,
W7 =0, X 2R 455
Tra}}O,Tra,Z:O,]_iDiV{:O 9
TS 20 PR AR & Hh o 5t 2 L T 1) g
LRk kb AR B W =0 Wi =0, Wi =0,

N
Tra} =0, Tra?~>0, >, Divi =0 (10)
=

5 3 PR AR o e 1 55 - B 7 AR BILRR 7K
Hhit—B2 G K A2 5 W, =0 W7 =0, W =0,

N,

T
Tra! =0, Tra?=0,0<>]

> 3 Divi<D, (11
D S B KL TR TR AR BE 9 B TR b 29 5 [l F
IR E O m*)

4 EHlSH

4.1 B3HRTREBREFHELER

T BRI PERE R A K LAk 8 BE 221 S
AL, LIAIFFEIX. 1959—2013 45 5 [A) 300 A 3 B8R} L
Xof 7 A T (8 7K S0 45 SRR S B A A AT Lin-
go JAF IR R A BRI [FIE 57 R (1 7K B2 IR AR
o3 Be T 58 AT AN G 5T XU P 25 A ok %
gER(H 2),

KX KK/ 5T ¢



F1T4& %64 ARG AFFE 2019 F 12 A

= = - Link
PR I
e AR

: 0.0
S TTE]
-, 1 q};l o i
a1 \',\'.-_

;,_" i ]

¥ -

= 1 | LY 01

& g S LD
-I'.- T

a3 i oy

5 4 Bt [Nozs 550
¥ LIl =

.I_}L_'c i

{011
| o = 20
un LitTL
R TITT

L¥

L i Sl ol el 1K) i i -l

1LE}

e
| FI:".IHI

LR
k511
Fisds
RS 1}
8115
§ 5110
LIS
F1k T
TEN ]
(ER [}
hiH
kil

0] a0 b i TR [ TR 1T

ARk LF B A 78 A
La bW Ul ) B2 el !I':';;':.'\i."nlll!ﬂ'_'.:'ﬁll.'-'-.-'l'lr{m
2 FEBETKRRREKRINEEGRKEREEL

Fig. 2 The contour map of the rate of water scarcity with long serious flow under different scenarios
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Fig. 3 Bar graph of monthly water scarcity rate under different users and scenarios
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Fig. 7 Scatter diagram of the guarantee rate of water

supply under different K values
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