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Abstract

Rational and efficient allocation of water resources has become an urgent problem, and the optimal wa-
ter resources allocation is an important means to solve this problem. How to effectively coordinate the
competitive relationship between different water use categories and consider the changes of water de-
mand and water supply capacity in time scale is the difficult point. This paper proposes an optimal water
resources allocation model to minimize the comprehensive water shortage during the operation period.
The weight coefficient, calculation formulas for the evaporation leakage loss, the return flow of the re-
servoir, and the constraint conditions are established. The application results in the Nanpanjiang River
basin shows that: 1) The setting of weight coefficient effectively coordinates the competitive relationship
among various water use categories, realizes the optimal allocation of water resources in water use al-
location, and has strong applicability and application value. 2) The time-varying characteristics of water
supply conditions will lead to structural water shortage in the system, which has a strong impact during
the impounding period of the reservoir. 3) Affected by the operation process, the annual evaporation
leakage loss of the same reservoir may be different, and the proportion of water loss is obvious, which
cannot be ignored.
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Table 1. Importance coefficient of water use category
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Figure 1. Network node diagram of Nanpanjiang River basin and water source transfer out area
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Table 2. Calculation results of each model with or without weight coefficient

=2 ARINERARTERAGTHELER

K AL AL R A2
FHIKAT R4 TR FH7K 5
Im) miok @ m)  BUKEC)  MBUKECTmY)  BOKE%)
MR K EE A - Aol 0 NY 784.913 49.02 6.25 364.18 46.40
Yl - Rl 0 NY 177.202 432 2.44 131.12 74.00
R - Rl 0 NY 2095.120 0 0 0 0
JUlER R - R 0 NY 346.031 0 0 0
JUHER | - ARl 0 NY 151.661 0 0 0 0
RIRFERE - A0l 0 NY 1320.689 0 0 0 0
RIGEL B - Aol 0 NY 482.587 0 0 0 0
MR - R 1 NY 202.955 14.29 7.04 35.82 17.65
HIRE R - Rl 1 NY 1809.402 0 0 0 0
L& - Tk 0_GY 197.376 26.71 13.53 13.36 6.77
felfriE A - Tk 0_GY 4433.029 369.72 8.34 369.73 8.34
s ORI R - Dok 1 GY 2606.033 330.12 12.67 0 0
MR KB A - AR 0_SH 114.874 9.45 8.23 0 0
PR - s 0_SH 114.874 9.17 7.99 0 0
BTN - 1 SH 403.568 61.53 15.25 0 0
e LE - IR 1 SH 301.291 22.71 7.54 0 0
i IR X T - 1_SH 2774.470 0 0 0 0
Mt - 18316.075 897.04 - 914.21

BRI, REELSKE BB A2 (914.21 75 m® ) HERA A1 (897.04 15 m*)Z 6K 17.17 Ji m®
(1.91%), 1HZ, MBI KRS BIBOHEAT 00T, B AL 6 NHIZKERI A 10 ANHIKT SAELEB K, TR
A2 HA 3ANHRSERIH) 5 A KT RAEERROK,  HARRY A2 HhA E 2R B0 ORI Ml AKCORA A= 3% B 7K T A5 2
A1 SRIK ECI R IR B gD, AR R RN AR - K BROK B3 % .

3.2.2. GHMERKIREE S
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K C AR R REBL10] [11]. B2 2 1350, B A2 o KT A BRI P AT BoK, (AR R
FEFRAT A AR B LR, PIAS— B TR S @RS - Tk, elgnE A - Tf—A &
BN AT S GERBES - RAMIFEBIR, X = AR SRS L L2 3, Bk R R R
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Table 3. Water supply of general industrial and important agricultural water nodes with water shortage in model A2 (m?/s)

= 3. 1RE A2 PEERKI—R I FIEZ R FAKT S #EKER(mYs)

RS - Tl fLE R - Tk MR - Rl
IF B BT HEIRAT HEAKHT
Bk BRIK I gokns
FVR/KZE MR KR KA BMENKE MK S
1 0 0.0499 0 0 0.0557 1.3147 0 0.0804
2 0 0.0552 0 0.0111 0.0693 1.4368 0 0.11324
3 0 0.0499 0 0 0 1.3704 0 0.1347
4 0 0.0515 0 0 0 1.4161 0 0.1135
5 0 0 0.0499 0 0 1.3704 0 0.1425
6 0 0 0.0515 0 1.1268 0.2892 0 0.0377
7 0 0 0.0499 0 0.6124 0.7580 0 0.0084
8 0 0 0.0499 0 0.2794 1.0910 0 0.0080
9 0 0.0515 0 0 0.3739 1.0421 0 0.0014
10 0 0.0499 0 0.00002 0.2695 1.1008 0 0
11 0 0 0.0515 0 0.5662 0.8499 0
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Figure 2. Model A2 operation process at the Bailang Reservoir
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Figure 3. Model A2 operation process at the Huashan Reservoir
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Figure 4. Model A2 Heitanhe Reservoir operation process
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Table 4. Comparison of annual evaporative leakage loss water volume of reservoir (10* m?)

+® 4. KEFELERMESKENEL(10' m?)

B AL PR A2 FEAH

HiR 118.91 127.96 9.05
psil 463.56 463.26 -0.30
7K il 13.39 13.39 0.00
THK 45.92 45.92 0.00
ute 0.00 0.00 0.00
Gl ARAT 26.08 26.19 0.11
W& ZH 5.28 6.28 1.00
i 40.12 42.11 1.99
=Bh 11.14 14.32 3.17
+H 5.74 5.59 -0.16
ST 715.08 717.38 2.30
it 144523 1462.40 17.17

A DLRA A2 (1462.40 77 m® )EUARAY A1 (1445.23 77 m®)ZHiK 17.17 i m?, X2 /K2 & (o A4ty 7k i
FEANIRI T P AR 0, or IR K R R B R S = FE e /K T P T R LI 5
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0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1
0 1 2 3 4 5 6 7 8 9 10 11 12 0o 1 2 3 4 5 6 7 8 9 10 11 12
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Figure 5. Dispatching process at the Bailang and Sanligiao Reservoirs
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Table 5. Weighting coefficients of different models
=5 NERENERY

WE R o
FH7K
14 Bl 14 B2 13 B3
1 SH 6 100 100
0 SH 5 100 100
1 GY 4 100 20
0 GY 3 100 10
1 NY 2 10 2
0 NY 1 1 1

Table 6. Calculation results of models with different weighting coefficients

6. MERARTERZEETEER

P A Bl A B2 A B3
- s 7 BisKE
AATERBIEL 05 ) SRS wokon SR gorsen NTRE gukee
EWERKEZECL B - &l 0_NY  784.913 364.18 46.40 364.18 46.40 364.18 46.40
Bl - ARl 0 NY 177.202 131.12 74.00 131.12 74.00 131.12 74.00
TR - ol 0 NY 2095.120 0 0 0 0 0 0
FUHHESE P - ARk 0 NY 346.031 0 0 0 0 0 0
JURHES R - Ak 0 NY 151.661 0 0 0 0 0 0
RRFER - 4k 0 NY 1320.689 0 0 0 0 0 0
R Fr - Aol 0 NY 482.587 0 0 0 0 0 0
FEMEER - R 1 NY 202955 35.82 17.65 35.82 17.65 35.82 17.65
FREER - Rk 1 NY 1809.402 0 0 0 0 0 0
B - Tl 0 GY 197.376 13.36 6.77 13.36 6.77 13.36 6.77
g A - Tolk 0 GY 4433.029 | 369.73 8.34 191.03 4.31 369.73 8.34
WX A - Tk 1.GY  2606.033 0 0 162.25 6.23 0 0
BHMERKEELL B - B 0_SH  114.874 0 0 7.24 6.30 0 0
Pl - A 0 SH 114.874 0 0 9.17 7.99 0 0
FETLAREUY - I 1 SH 403.568 0 0 0 0 0 0
ELATIE B - WA 1 SH 301.291 0 0 0 0 0 0
W PO IR X R - R 1 SH 2774.470 0 0 0 0 0 0
Mt - 18316.075 91421 - 914.18 914.21

22 6 Al LA, BEIA B1 (914.21 /5 m® ) AR B3 BlokEAHE, HME AR B2 (914.18 71 m* ) ZHK
0.03 73 m* (0.003%), M4 B1 A4 B3 KA 3 ARSI E) 5 A KT mARERK . B8 B2 T A G 2R
FTV 2 FH /K 05 AR R 250 [, AT SR AS AR R B AR B3 o RAEAE T — ML s (e L iE A - T
i) i I B il ) T R R — AR 3 KT AR
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MFE R B IR S K B 7 T BT LU, AL BT AT A B3 (1462.40 73 m® ) ELRE AL B2 (1462.37 73 m* )£ 45125 0.03
Jim? (W5 7), X2 /K & KR AN R K 202k .

Table 7. Comparison of annual evaporative leakage loss water volume of reservoir based on different weighting coefficients (10* m®)

# 7. TENERBEMH T REFELSRRRKEWN0 m)

# B1 (B3) A B2 Z14
FIR 127.96 127.96 0
el 463.26 463.58 0.32
7K dm 13.39 13.39 0
THEK 45.92 45.92 0
W) 0.00 0.00 0
Gl ARAT 26.19 26.19 0
x| 6.28 6.28 0
] 42.11 42.11 0
=B 14.32 14.32 0
+ih 5.59 5.59 0
TR 717.38 717.04 -0.34
&t 1462.40 1462.37 -0.03

4. g

AR SE R SOBUE A BUE N R B ZR S WK B i/ AR IFE LA AR AR K P H B3 KB TR
R USRI TS A S, RO AR R30S LR AT SR, 5 A P ST LRI S bR S AT 1S
H 0T 4518

1) BUE AR BCEA B 7R ACERI MR 584 R R, SEIl 7K BHRAERDKECE L s i, B
RS (3 A5 S AE

2) PEIKSEAFIT (AR ARV 2 A5 R G A A R TR BROK 7R 7K 2R & K L R e

3) 2 BEE RERL A R K PE AR 2 RB U AT REAN ], HABoKE S EHIT R, ASAT 2.

e HE

P8 R VRIS K B R = RO R R K PR S8 (R 3 S B R 58 B SR SCRE R 4E 9T 7 (2019BC002);
K B AR ARG H (51779177).
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