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Abstract

In order to scientifically utilize and allocate limited water resources and improve the utilization rate
of regional water resources, optimal allocation of water resources has become one of the current re-
search focuses. A multi-objective optimal regional water resources allocation model with economic,
social and ecological goals was established. Taking Luanchuan County water resources allocation as
an example, NSGA-III algorithm was introduced to solve it and compared with NSGA-II algorithm. The
distribution diagram of the solution set of the economic benefit objective function and the calculation
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results of the three objective functions solved by NSGA-III and NSGA-II algorithm were compared and
analyzed. The results show that when solving the water resource allocation scheme of Luanchuan County,
the population distribution of NSGA-III algorithm is more uniform and concentration than that of NSGA-II,
and the target benefit value is better than NSGA-II. It indicates that NSGA-III algorithm has a stronger
ability to select targets when solving regional water resource allocation schemes, and is more suita-
ble for solving optimal water resource allocation problems, which can be popularized and applied in
other region.
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2. NSGA-I11 &k

2.1 BEEMT
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Figure 1. NSGA-III algorithm flow chart
1. NSGA-IIl B xRmizE

Table 1. Prediction results of water supply in different planning years

& 1. FREIHKIFR AT ok 8 TN R

k& 2025 2030 2035
KK E (7T md) 6985 7071 7157
R KK E (T md) 997 1014 1032
FAEKAKET m®) 450 757.5 1065

BT md) 8432 8843 9254
Table 2. Prediction results of water demand in different planning years
= 2. TEMRIFENZTKETUNLER
FKI 2025 2030 2035
A EFKECE M) 1151 1229 1309
H P FRKECT md) 3024 3229 3455
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Continued
H=P KR md) 383 509 636
KA FKECH md) 3402 3144 2900
B KT m) 632 712 791
BFAKECT md) 8592 8822 9091
33.1. B¥rEH
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RIZE N BB K 78 8, AR IEMNT S, BT AR K AR & 5 SR B R ER S, R KA ARSI FH K
FRAE K R R R /K AR 3 5 7] DLEE — @ Se B A AR 7K, AN LS AR Tm AR K . Bofktnse 3 Arail, Hod
1 Rk, 0 FBRAEK.

Table 3. Water distribution relationship between water sources and water consuming departments

= 3. BIKIEBAKERITEK KX FR

WSS A B =l Rl i
K 1 1 1 1 1
R K 1 1 1 1 0
FAEK 0 1 1 0 1

2) FK s R 5

AR FH K R RBURAEREAT B . NIOLSE IR R I AR,  [RIINF £33 Hr 2t JRAR LA i 322 XA ) 175 700
B A A R EG SR = S AR A oK e R B IUE,  NARTE SEBR K 5 I e 2R & 4y
BrifiE s IR K S AR K KB A OC, TR AT /K s 2 85080 5 A0 /K9 2k i 28 B A )

3) HRITRMIHETK

ZRN BT 58 1 ZAHE TATs Gl s A5 Yt UL R ARG 15 Jlie RIS G S5 4F A5 24 200 A
FEfil, XHT TSR 5AEES Ge b BN, FTUANT 58, ORISR B AT R s = lkis 4. it i
BATFIZNE I 25505 COD MEAR, T54MHIBER I COD AR —# 2 Mo FARRUE £ R R Xt
AN X (58 B K AR BL 7 M 15 21 o

PR 280t BR80T /K HETBCR B UL L G HETOR FZ BB A0 4 FTdl

Table 4. The value of each parameter
4 BRISHEAE

LI 2025 2030 2035
FK V2% 26 2 2 (o/m?) 400 450 500
AEERI] Tk R 2 0.75 0.78 0.8
T P IHESOR B (mg/L) 26.7 25.1 235
K 2%k s 2 3 (Fn/im®) 172 230 269
bR T5KHEB R 0.45 0.42 0.4
5 R HEBR BE (mg/L) 20.3 18.7 17.1
H=rER 7K 228 2 ¥ (n/m?) 1350 1000 987
VR FK ¥ 2k a5 2 3 (o/m?) 26 45 60
W] FK ¥ 2k a5 2 H (o/m?) 400 450 500

4) HiESHEE
FEEBE N =200, WX R 0.9, ZFRRE 0.01, #HACEHE 150.
34. ikELELR

GEHZRATFHiR. A2 B RAESH, HRKESHG RS FIF NSGA-I HikREI S5 NSGA-II
SRS AT ELERL, LL 2025, 2030, 2035 =AMHLKIAERI AR N, thit NSGA-IIT AT NSGA-I &kt
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Figure 2. Comparison diagram of solution set distribution of economic benefit function in each planning year

2. BMRNFEFYERBRES XL E

X5 HIH T RN AE RT L. HEE 5 AR AT LUE H, NSGA-NN HH AT G+ fEH
Et NSGA-II THEMELF . BHIL T NSGA-III Bk /- A st S 5, X H bk £eae )5, I HAEMR
VK B IR AG D B 1] S 22 L NSGA-1 LT EH .

MRAEH T X B S, R NSGA-NT BES 28 )1 2 K IR AL B 7 R an < 6 sl

7 6 ILBEA R ULEH, Z)NERAEMIT. 5 /BT S TR TR K R A 2
b, AT K RARE TRES, BROKEHT S RAKE T RI0T S 80, BB RFE K
TR 45 5 . 2025 4F 55 =R /K BT 5 EL B A 4.63%, 2030 4E4 6.17%, 2035 £y 7.4%, A1 P L
HKIEKZR 378 0.45%. 1.57%, XUt PHREEZE) 15N D ECE 3G At & S5 0AN KR, 3= 5L
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Table 5. Comparison of calculation results of two algorithms
2 5. BMERITEERIE

vk HR 4 f,(x)/10° 737G f,(x)/J3 m® f,(x) 1t
2025 56.27 -10 6104.7

NSGA-II 2030 53.95 ~10.72 6067
2035 60.92 ~11.51 6012.98
2025 57.69 ~10.27 6257.94
NSGA-III 2030 55.76 -11.11 6269.96
2035 62.73 ~11.88 6192.46

Table 6. Optimal allocation scheme of water resources in each planning year
6. BEHRNFMKFRRUEESR

7K I

B %{KI] A m? WK m? K m? HACK RS m?

HNE 1010 255 0 1265

a4 2414 253 205 2872

2025 H=A 168 159 60 387
Al 2884 307 0 3190

78 500 0 142 642

AR 936 299 0 1235

a4 2475 321 254 3050

2030 H= 241 119 162 522
gk 2792 153 0 2944

28!S 511 0 201 712

A g 979 338 0 1317

FPE 2643 251 412 3305

2035 H=rA 271 219 158 649
Kl 2559 140 0 2699

7813 448 0 344 792

HORER T, AR R K T R R AR R . 2030 4 AUFREEAC K L 2025 £ T 70 73 m®, 2035
SELE 2030 4RI 0 80 J5 m®,  UEBH AT T AR AS PR B A BRI AR w5, IR K AR R I . T B A A
MK IR, AEAS AL F KB #T A, 2025 SEAVAC/K ELE Y 38.18%, 2035 44 30.8%, Jk/bAC/K 491
Jimi,

2025 4F. 2030 4. 2035 R HHEFTFHE O R AL 7 . RIEEEIRATR, RIEFR 75%H, =R
PR T S R T 1A SR IE O, B =4 R EK R A /N T 5% . Al /K AF 8] B S BEARAIE A 5 56T 1
K, FIRBCAEE =R R R, a8 AR K. FES R AR TE . BB =k, BREEHKZ G,
e FUVFAR P2 HR T IAFAE D BB K I LA - 55 2025 SEAR L, 2035 4 55 — P2 SRk &3 K 5 —0.19%, A&k h—0.56%,
X UL BRK G SLAF B AR RIS . 56 RE, TEFRNBRAT e . Ao a AR, Z%EHK
BRI BRI HI RN T 10%, FEATAT LT & KRR HK TR, %Hﬂﬁtﬁaﬁﬁ RRPEG B
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Table 7. The balance between supply and demand in each planning year

T BHRRNENHRFTEXER

L T S
/K & (J5 m3) ) 1265 2872 387 3190 642
KR m?) 1151 3024 383 3402 632
2025 Hie 7K % (%) 15.14 34.37 4.63 38.18 7.69
kBT md) 0 152 0 212 0
BKZE (%) 0 5.03 0 6.22 0
Bk (T m®) 1235 3050 522 2944 712
HKE(T md) 1229 3229 509 3144 712
2030 Bt 7K 28 (%) 14.59 36.04 6.17 34.79 8.41
K& md) 0 179 0 200 0
K% (%) 0 5.55 0 6.36 0
P /K& (73 m?) 1317 3305 640 2699 792
FKETT M) 1309 3455 636 2900 791
2035 L 7K % (%) 15.03 37.72 7.40 30.80 9.04
Bk E(H md) 0 150 0 201 0
HOKZE (%) 0 4.33 0 6.94 0
4. &g

1) FHECT NSGA-II B2, NSGA-II BIE A B MDA SIEY, RO MN R, X HARrE
PRAE IR, EACER S 4E 2 H AR RAL R U BEE A .

2) FIFH NSGA-I SR IS N Bk A7 /K IR A EL B AR, L H AR [ AR T NSGA-II 5k, %
AN FE AT LA B /K 75 3R o 168 NSGA-HTI 5% B NSGA-1 B3 538 A vk /K B YR 2 H b4 iic B 1) 7L

3) MRAERTIE N EAETE KT, MRIFEROKES TKEHF I B30T > RV > EEET] >
RETHERIT > BB =R e Horp s b ] SRS I | oK A, = H BoKEY 2 N ERA, Bt
IKRARLE 10% LA, A DA R R FH /K TR . R 1B K W 5 R R e B R it v 3 S o
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