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Study on the unified allocation of water resources in the water receiving area of the Middle Route of the
Southr to North Water Diversion Project in Hebei
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Abstract: Targeting the inhomogeneity of inflow process and uncertainty of inflow frequency of transferred water and local sur
face water in the water receiving area of the Middle Route of the Soutlr to North Water Transfer Project as well as the complex
ity of the water supply system ( multt source, multt project, multt user), we selected a w ater receiving area of the South t ¢ North
Water Transfer Project in Hebei province as the research object. With the guidance of multr target group decision theory and
large system decomposition coordination theory, we constructed a 1+ 7 optimal allocation model of water resources based on
MIKE BASIN, and formulated an optimal allocation scheme for water resources in the water receiving area based on different
years, different guarantee rates, different water saving levels, and different water users demand conditions. Under the condition
of inflow frequency combination in 2020 (transferred water P= 50% and local surface water P= 50%), we analyzed the effects
of the optimal allocation schemes for basic w ater saving and efficient water saving, with a view to finding the optimal w ater dis
tribution scheme between multiple water sources and multiple users under the premise of utilizing w ater resources fully and sat
isfying the water demand. Exploring the optimal water distribution scheme between multiple water sources and multiple users
will maximize the comprehensive benefits of the region and promote regional sustainable development.
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Fig.1 The n:ethod of coupling simulation and optimization
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Fig. 2 Structure of the optimal allocation model of water

resources in water receiving area of Hebei Province
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Fig.3 Structure of the optimal allocation system of water resources
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Tab. 1 Statistical table of generalizability of

water resources sy stem
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Tab.2 Settings of the objective function of the model
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Fig.4 Solution of optimal allocation model of water

resources in water receiving area
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Fig.5 Allocation results of the basic water saving scheme with an inflow frequency com bination of transferred water

P= 50% and local surface water P= 50% in 2020
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Fig. 6 Allocation results of the efficient water saving scheme with an inflow frequency combination of t
ransferred water P= 50% and local surface water P= 50% in 2020
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4 2020 50% + 50%
Tab.4 Allocation results of the basic water saving scheme with an inflow
frequency combination of transferred water P= 50% and local surface water P= 50% in 2020

B X R ¥R 117 YT ARET REN & T K ait
1YLk 3.6 2.3 8.1 5.4 3.4 4.2 2.8 20.8
2 Hith 2 7K 1.6 0.0 1.3 0.8 0.2 0.0 0.0 3.9
Ay "
KB @ U 1.3 0.0 1.5 0.7 0.7 0.0 0.0 4.2
IKE
7K E|5IVIN 1.0 0.3 1.2 0.6 1.3 1.3 0.7 6.4
/12 m?
N 3.9 0.3 4.0 2.1 2.2 1.3 0.7 14.5
K5 5K AT 7.5 2.6 12. 1 7.5 5.6 5.5 3.5 44.3
A i Tl IR R K&/ A m? 6.8 2.7 11.1 7.3 5.8 11.9 4.3 49.9
AV R K E A2 m3 2.5 1.1 4.7 3.6 2.1 2.5 0.8 17.4
5K 2.5 1.1 4.7 3.6 2.1 2.5 0.8 17.3
ftaK
. 2 1 R K 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
H
? HiR K 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
i /4 m3
I 2.5 1.1 4.7 3.6 2.2 2.5 0.8 17.4
BhoKE/ A2 m3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BRIKZE(% ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T EKE 2 m3 3.5 1.3 5.0 3.1 3.1 8.8 3.3 28.1
5K 1.1 1.0 3.4 1.8 1.3 1.7 2.0 12.3
K fitk  MHiHhFRK 1.6 0.0 0.5 0.7 0.2 0.0 0.0 3.0
iy
g T s E|ISSTVIN 0.3 0.1 0.4 0.2 0.5 0.9 0.2 2.6
]
it W zmd Rk 0.3 0.0 0.7 0.4 0.6 0.0 0.0 2.0
% 7N 3.3 1.1 5.0 3.1 2.6 2.6 2.2 19.9
BROKES/ A2 m3 0.2 0.2 0.0 0.0 0.5 6.2 1.1 8.2
TRIKEE (%) 5.7 15. 4 0.0 0.0 16. 1 70.5 33.3 29.2
W K E/ 2 m3 0.8 0.3 1.4 0.6 0.5 0.6 0.2 4.4
E[FSIVIN 0.6 0.1 0.5 0.4 0.5 0.4 0.2 2.7
fEoK
o 5lYTK 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.2
B2 & "
2 2K K 0.0 0.0 0.8 0.1 0.0 0.0 0.0 0.9
5 /42 m3
AN 0.6 0.3 1.3 0.5 0.5 0.4 0.2 3.8
BhoKE/ 12 m3 0.2 0.0 0.1 0.1 0.0 0.2 0.0 0.6
BRIKFE (%) 25.0 0.0 7.1 16.7 0.0 33.3 0.0 13.6
51717K 3.6 2.3 8.1 5.4 3.4 4.2 2.8 29.8
, ERIIEN 1.6 0.0 1.3 0.8 0.2 0.0 0.0 3.9
HEoKFI A & ”
Bl 5V 0.9 0.2 0.9 0.6 1.0 1.3 0.4 5.3
/M m3 )
HiRK 0.3 0.0 0.7 0.4 0.7 0.0 0.0 2.1
it 6.4 2.6 11.0 7.2 5.3 5.5 3.2 41.1
2 Hith 2% 7K 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B K 1.0 0.0 0.8 0.3 0.0 0.0 0.0 2.1
4% ,
(ﬂj) 5lYTK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7ki
Mz m3 JEFEHIK 0.1 0.1 0.3 0.0 0.3 0.0 0.3 1.1
. /N 1.1 0.1 1.1 0.3 0.3 0.0 0.3 3.2
@ B K RK 0.0 0.0 0.6 0.0 0.3 0.0 0.0 0.9
4 sz
ﬁ i? HRK 1.0 0.0 2.4 0.2 0.0 0.0 0.0 3.6
Mz m® it 1.1 0.0 3.0 0.2 0.3 0.0 0.0 4.5
W K I RE ML m3 (5
F AT A ) 2.6 2.3 7.1 5.0 3.0 4.2 2.4 26.6
BRKE/ AL m3 0.4 0.2 0.1 0.1 0.5 6. 4 1.1 8.8
BRKE(%) 5.9 7.4 0.9 1.4 8.6 53.8 25.6 17.6
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Tab.5 Allocation results of the efficient water saving scheme with an inflow frequency

50% + 50%

combination of transferred water P= 50% and local surface water P= 50% in 2020

B X R ¥R 117 YT ARET REN & T K ait
1YLk 2.7 2.2 7.1 5.3 3.3 6.9 2.3 20.8
2 Hith 2 7K 1.6 0.0 1.3 0.8 0.2 0.0 0.0 3.9
Ay "
KB ?ﬁ U 1.3 0.0 1.5 0.7 0.7 0.0 0.0 4.2
IKE
7K E|5IVIN 1.0 0.3 1.2 0.6 1.3 1.3 0.7 6.4
/12 m?
N 3.9 0.3 4.0 2.1 2.2 1.3 0.7 14.5
K5 5K AT 6.6 2.5 11.1 7.4 5.5 8.2 3.0 44.3
A i Tl IR R K&/ A m? 5.2 2.5 9.5 7.0 4.6 9.2 2.6 40. 6
AV R K E A2 m3 2.2 1.0 4.5 3.6 1.9 2.3 0.7 16.2
5K 2.1 1.0 4.5 3.6 1.9 2.3 0.7 16.1
ftaK
L 2 1 R K 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1
H
? HiR K 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i /4 m3
I 2.2 1.0 4.5 3.6 1.9 2.3 0.7 16.2
BhoKE/ A2 m3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BRIKZE(% ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T EKE 2 m3 2.2 1.2 3.6 2.8 2.2 6.3 1.7 20. 0
5K 0.6 1.1 2.6 1.7 1.4 4.6 1.6 13.6
K fitk  MHiHhFRK 1.3 0.0 0.5 0.7 0.2 0.0 0.0 2.7
iy
/JE T = e K 0.3 0.1 0.5 0.2 0.4 0.8 0.1 2.4
]
it W zmd Rk 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.4
% 7N 2.2 1.2 3.6 2.8 2.2 5.4 1.7 19.1
BROKES/ A2 m3 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.9
TRIKEE (%) 0.0 0.0 0.0 0.0 1.1 13.8 0.0 4.4
W K E/ 2 m3 0.8 0.3 1.4 0.6 0.5 0.6 0.2 4.4
E[FSIVIN 0.6 0.2 0.6 0.4 0.5 0.4 0.2 2.9
fEoK
o 5lYTK 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1
B2 & " .
2 2K K 0.2 0.0 0.8 0.1 0.0 0.0 0.0 1.1
5 /42 m3
AN 0.8 0.3 1.4 0.5 0.5 0.4 0.2 4.1
BhoKE/ 12 m3 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.3
BRIKFE (%) 0.0 0.0 0.2 9.8 10.6 28.2 0.0 7.7
51717K 2.7 2.2 7.1 5.3 3.3 6.9 2.3 29.8
, ERIIEN 1.6 0.0 1.3 0.8 0.2 0.0 0.0 3.9
HEoKFI A & ”
Bl 5V 0.9 0.3 1.1 0.6 0.9 1.2 0.3 5.3
/M m3 )
HiRIK 0 0 0.2 0.2 0.0 0.0 0.4
it 5.2 2.5 9.5 6.9 4.6 8.1 2.6 39. 4
2 Hith 2% 7K 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B K 1.3 0.0 1.5 0.5 0.5 0.0 0.0 3.8
4% ,
(ﬂj) 5lYTK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7ki
Mz m3 JEFEHIK 0.1 0.0 0.1 0.0 0.4 0.1 0.4 1.1
- /N 1.4 0.0 1.6 0.5 0.9 0.1 0.4 4.9
EE B K RK 0.1 0.0 0.6 0.0 0.3 0.0 0.0 1.0
4 sz
ﬁ i? HRK 1.3 0.0 2.6 0.3 0.3 0.0 0.0 4.5
Mz m® it 1.4 0.0 3.2 0.3 0.6 0.0 0.0 5.5
W K I RE ML m3 (5
F AT A ) 1.3 2.3 5.3 4.7 2.5 6.9 1.9 24.9
BRoK S AL m3 0.0 0.0 0.0 0.1 0.0 1.1 0.0 1.2
BRKE(%) 0.0 0.0 0.0 0.9 0.0 12.0 0.0 3.0
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LT AKTFRAE WL M. i AL, 6k
DR K 24 9 42 m®, FHAHEEE 13 /2 m’ .
JiRYT 2. 342 m® FAFEE S 3L m’ ARE 4 T m
TG 2. 542 m3\?@J‘|‘| 6 91z mg\@jﬂ( 1. 912 m .

KRR LT T 0HT . 48 FE KL A2 KX
HKE N 44 312 m’ FKE 40 6 12 m’, Zd 4k
VARC, SZ7K XA [F 7K KI5 A 2 78 40 R, B e H
(FA) KE 4 912 m’ (HFHT K3 842 m’ VAEH
FUK 1142 w’, TR FIHEEE folk), 6ok 1.2 12
m’, BRKE 3. 0% . MATIRE, Bk /K 458
RN 2, Tl 75K & KSR 7 /K& 578 /K 0. 9
f2m® FBRK Q 342 m®, BRAKES5 A 4 4% A
7 7% « MHLIX K, oA HREE L JE Y5 A K A
WK ARBRK; EBRK Q 112 m’, BRKE 1 4%; 1
MTHHUK L 142 m®, K& 12 0% . 7 W
KATIKITEE, K 1 X 7 AT PRSI BR 5Z 7K X ) 7K 5%
P 75 P10

4

ASCLATRIAL A R K AT 28 32 K XA TR IX,
DAFE Rl 755K 0 BT NS, LA H bR B SR 20
s, ARG 5ROy T BEEOR, M T T
MIKE BASIN f7K Bt PRI HBC B (WOM MB) ,
filR T 2K ZX I 22 R Z KRR S —
RIFC 1) 85, ABEPEY T AR 48 R0 KA AN R PRAIE 2R AN [R5 7K
IR S AN K P 75 oK, 3 4 6 ot e I 52
IR K BRIEARA R BC 7 %8, D9 SiE P e 7 S8 1) & 3
P RC Ak SR S 1, DL 2020 A A7 AKX SRAK AT
R A 50% + 50% VE LT R, K F 52 K X Bk
K SRR R AiE R A KRR L B e (RIAY)
M /K H R K & 51V KR i SR 2R b e
TR TFRE S b, SR AT FCRT Ja 45 S AT X .
SR IR, 5 e BRI AR AT G AT AR 2 32, 45 I
Febrik B AL, PRl SE R AR,

(1) oK E KRR LMW BCLE, FEA K%K
PR Z KK BOK BT 0440 m’, Bk F A%
Q 8% , N 17. 6%; =R TT7K 5644 T 52 7KIX Bk 7K 2 ik
AT 3042w, BOKRBEIE 7. 4%, N3 0%

(2) A 3G T K RE R S AR, A0S
BEK ARIER AR 100% ; Tolk At /K ARAIF 2, F A< 5 K
KM THRE L 4% , 353 70 8%, AT KA T IR
15 0%, I %) 95. 6%, SEEL T A R IEE & H #r.

(3) K S T K E e (Rl R) ELRAHE
)&, L RK Fl A B — P A58 780 FIH, HEA 1K

TR 25 T, MR oK ) 4 2 B e ( F4R) =43l
MO 442 m’ 2. 142 m’ FRIREE 0. Hi /K B iy
R) ERAGHECHT 5K K AEZ .

(4) FHLKF & 5FH F22 R 5, 51T
Kt — 45 B 75 FIH, 51V AR &L 3] F IR
29. 8 1. m’, F F# 155 100% -

(5) D HUR KT REBL AR 5, 551V
IRE B, FEAS T K R B8OV K 25 A R, Al AR A
FC R b R KT R 0. 4 12 m’ F13 042 m’ .

A B A A FE KL TR 2k 52 K IX K % RS
— BT W 7T, 3 H T 25 A R AR 2 K X K
PR TRIC 7R, ] SEELC 5 VIR & 20R A S Hi 3R
R R FH S T RS R R B 2O 7K B bw, A
IKBE IR FF R R B R348 J7 T 7K B 3R
PRAL PSR SR, SR B IR I RT HR AR &%
Fh2s ] FREE R FR A ORI o
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