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Regional water quantity and water quality joint allocation model based on improved particle swarm optimization
algorithm // FANG Guohua', WANG Xue’, FANG Yingxue’, ZHANG Yu' (1. College of Water Conservancy and
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Abstract: Considering the water quantity and water quality of regional water resources comprehensively, a multi-objective
regional water quantity and water quality joint allocation model was established, with the goals of maximizing the net benefit
of water supply and minimizing the total water shortage, and COD emission in the region. To improve the calculation
accuracy and global optimization ability, the particle swarm optimization algorithm was improved and used to solve the
model. A case study of Jingjiang City in Jiangsu Province shows that the total water consumption and COD emission in both
the basic scheme and water-saving scheme are within their limits. The net benefit of water supply in the water-saving
scheme is 300 million CNY lower than that in the basic scheme, and the water shortage and COD emission in the water-
saving scheme are 12. 9 million m’ and 1 062. 7 t lower than those in the basic scheme, demonstrating that the joint
allocation scheme formulated in this paper is reasonable and feasible. The allocation of regional water resources under the
water-saving scheme can alleviate regional water shortage, and also effectively reduce COD emission, which can provide a
reference for decision-making in solving the problem of regional water shortage induced by water quality.
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Fig.1 Algorithm iteration process under different

parameter improvement schemes
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Table 1 Water supply of Jingjiang City in

planning level year unit; 10* m’
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FEIWX 704 369 2770 5230 30 1051 10154
PILFIX 650 340 2617 4044 1 39 7691
AL X 448 231 1774 2075 2 171 4701
WARAIX 346 176 1314 2747 10 329 4922

WSVTHRIFX 213 104 756 1497 1 230 280l
YSVTPEIFIX. 447 231 1708 2985 0O 39 5410
4t 2808 1451 10939 18578 44 1859 35679
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Table 2 Water requirement of Jingjiang City in each

scheme in planning level year unit: 10* m®
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FEHX 1863 5255 1762 715 9595

Fadb A IX 498 5775 542 164 6979
IR IX 461 3814 678 181 5134
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% ORI 286 1772 230 107 2395
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a1t 3974 23545 5085 1468 34072
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Table 3 Values of water supply order coefficient and water consumption equity coefficient
A= TS FHK Al K Tl K K
A omx I~ V-~ V% IV~ V%
5] a=A [ 5] i [ o< 5, [
WK A kK WEK WK BlK FAK O HRK O MTFK FAK K kA FAK
HokRF &% 0.33 0.67 0.20 0.40 0.30 0.10 0.33 0.50 0.17 0.33 0.17 0.50
FIRA S 0.67 0.40 0.33 0.67 1.00 0.10 0.67 1.00 0.30 0.33 0.20 0.33
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Table 4 Results of water resource allocation in basic scheme unit. 10*°m*
AR K Al 7K Tk Fk K
UNCSU P RS O E'S I~ MKV ~ V% IV~ V% ait
sj7. = - sj7. L - o< sp7. -
WK EPJI WK K Ik Pk ARk HTFK FEK Wk koK FAK

FHEIX 225 1628 477 201 3750 671 1509 25 217 166 412 104 9385
PEdb A X 180 309 466 190 4407 22 512 1 8 65 76 9 6245
AL X 123 338 307 141 2789 68 609 1 39 18 117 23 4573
FER X 86 356 212 101 2390 191 666 7 87 22 90 40 4248
WL ARIFX 63 222 129 76 1225 108 152 1 45 11 36 35 2103
WEVLPEIF X 103 320 278 144 2987 20 1082 0 7 61 79 5 5086
a1t 780 3173 1869 853 17548 1080 4530 35 403 343 810 216 31640

- 62 -



RS PAARTKREREREER

Table S Results of water resource allocation in water-saving scheme

Bf: m’

unit: 10° m®

A K Al K Tolk K K

;)2?‘“/ X ~ N ~ N ~ N ~ N P
AR Lo E e N ke mk mrek ek mk NV mek mak T i
FhEIX 206 1530 449 193 2960 651 1477 24 193 150 397 101 8331
bR X 167 302 456 176 4054 14 490 1 5 60 75 7 5807
AL A X 114 320 290 135 2712 40 590 1 35 18 109 21 4385
WARAIX 77 336 208 85 2150 137 634 6 82 20 89 29 3853
WVLRITFX 57 209 116 70 1132 63 155 1 39 10 34 32 1918
WL PEIF X 93 305 268 135 2524 15 1069 0 5 57 67 4 4542
&t 714 3002 1787 794 15532 920 4415 33 359 315 771 194 28836

&6 EHITMMUMKFERRFTRT BIRE HEZK B PE A FH AL B 5 T 5 R hn s A e HEYS 0

Table 6 Objective function values for different schemes

in planning level year of Jingjiang City

S HEK k1200 Bokg/Jim®  COD HEfUR/t
HAF R 55.5 2430. 1 14098.5
R SES 52.5 1140.1 13035.8
x7 ARAAETERAKAGKE #Bf.AFm

Table 7 Water shortage of each user in different schemes

unit: 10*m?®

ES TR Aol kK TolbHAK AR
HAT % 21.6 2192.4 118.0 98.0
RESES 4.9 943.3 107. 1 84.9

R8 FAAARTHEAKBERESXEKE Bfr.Fm

Table 8 Water shortage in each sub-area in different schemes

unit: 10* m®

N CoPEde e AR T WL

Ik [X R X X T -

R B FIX HIX X AREFX FEHFX
HAFE 209.6 735.6  559.2  207.4 290.9  427.3
WK% 183.2  249.5 106.0  88.2 184.5  328.8
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Table 9 COD emission of each sub-area in different schemes
unit: t
i WLy WLy
FLARTT 4 4555.3 2447.5 1963.7 1908.9 882.5 2340.6
TKJTEE 4144.2 2287.6 1882.4 154.0 814.5 2153.1
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