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Abstract

Under the water-determined production framework, scientifically quantifying the social and environmental
benefits of water resources is essential for inter-industry allocation. To address the difficulties in data
acquisition and limited generalizability of existing methods, this study proposes a new approach that
quantifies social benefits using industry salary increments and environmental benefits with governance
costs, based on publicly available yearbooks and bulletins. This method is incorporated into an economic-
social-environmental optimization model for water allocation. A case study in Puyang City, Henan Prov-
ince shows that the method effectively quantifies these benefits. Optimization based on this model in-
creased comprehensive benefits by approximately 46.2 million yuan, revealing the interactions and trade-
offs among economic, social, and environmental benefits, thus verifying the feasibility of the model. This
work provides a valuable technical reference for water resource allocation research.
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3 0.05 0.90 0.05
4 0.05 0.05 0.90

FE S ERAG IR 14 Pros. B3 14 7R, SEINASF HARBORCE, AT ALK B ZR G e gin; #4in
Az HARBORLE, AT AR ERERE R I N, HEN3AEE AAR OB, AT ML SRR B ZR G e i o X
o, BEEZGH ARG, e AR B AR BGE A B, BB 25 A Rt H 0.156 12 e n#] 0.323
f¢.75; BEE 2 HARBLE RGN, 257 HARFIIASE H AR BB A W), o B 456 28 i 0.156 270> 51 0.115

DOI: 10.12677/jwrr.2026.152015 128 VISAY TN


https://doi.org/10.12677/jwrr.2026.152015

PIKE 1 5 R K BRI B AT -t - MRt & EvEAl

{255 BEE T HARBLE AN, 2257 HARAItto H AR A AW, i B 256 2w i 0.156 1270 % 0.013
et FFaBm SRR,

* 4. BEREELEREM: Z7)

LVETA a1 52 TH5t3 5t 4
2V Gt 0.139 0.369 0.020 0.020
fanagy &l 0.029 0.003 0.102 0.0002
7R VG -0.012 —0.048 —0.008 -0.007
LA 0.156 0.323 0.115 0.013

b, MW EZLT A B m AL = A B AR A FIBCE RIS 5t AT 78K 53 IR B AR,
TG MR RE . BTG Z A AR R, MR RR, FFEEWEbs, HUSIE T &
WIRER G RN . EAHDG RS, ROVEE ARG A RS AR R s = R R Vi 5117, e e id
FEMIE R —T5 T o 4 B AR o6 R AT /K B /K BRURC B 7 M o3

5. it

AWFTCSR P THESE AREEATHE BT H I 25 MR 56 B RA 1) £ B S B AR ALK B R C L 1Y)
b2 R A BE R BT 5, IR ANERUKE 157 T RUK IR B if - ey - BRIy, it
TF AR TR AT ST . BRI WT

1) AT AT AL T KGR B K E RO R AL S MRS, S AIRERTHER
AR EE, THEORR R T A S MR RS I R, IRE 1 TR AT AT

2) RBIHTBIREREH ST MBS KK BRI B 5 S0 XS5 & R R TH 40 0.462 12
TG, X AR B 7K R IR B SR G R A TP R TR L Ak R AN IR R B 2 [ AH EL e R 1) 24
R, FEEMEER, BT TR IE N A A

E&UH

[ 2% 3 AR 400 H (U2240204, 51979198); il R /K A QTR M 78 B A PR /A 7 2 Uit & UR8(2023-01038-
06).

SE K

(1] 5KEL, (TR, BOOR, % i EK RIS W R [T]. ERA KR, 2013(1): 1-4.

[2] RS, SATERRE I K PR B B AR PR 2 DA & v RS R B[], E KR, 2009(5): 9-17.

[3]1  EEAE, L. ARE IR T 17K B IR FE S SRR B R AT SRR [T]. KR, 2016(23): 34-35+40.

[4] RN, JRER, WK, S EAKSHRRIEL R A TR A K 2 A R EE J[T]. A RGBT, 2021, 43(S2): 48-49+53.
(5] Eis, VEErk, g, S KB R <PUKPU & AN REERAR A R[], KBRS, 2023, 39(1): 1-7
6] SKAEE. “DUKIYE T 5t T B UK SRRSO E &N H ELRAKFIZKE, 2023(3): 60-68+73.

1 FEE, BREZE, WP, 55 <RUKGE ™ BKE) 1 BRI AT RSB FRIE A [D]. H E LRERL A, 2023, 25(1): 187-197.
81 MBS, T4, B, 25 E T /KBRS A8 A<V /K I 2 R B B 22 (7). K BEIR IR, 2024, 40(3): 71-77.
]

NAGHDI, S., BOZORG-HADDAD, O., KHORSANDI, M., et al. Multi-objective optimization for allocation of surface water
and groundwater resources. Science of the Total Environment, 2021, 776: 146026.
https://doi.org/10.1016/j.scitotenv.2021.146026

DOI: 10.12677/jwrr.2026.152015 129 KRR TT


https://doi.org/10.12677/jwrr.2026.152015
https://doi.org/10.1016/j.scitotenv.2021.146026

LUKE P 5 N KBRIRE B AT -t - e E1Fh

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

(18]

FE, @, FhE, 5. FET NSGA- ITIHE X K BRI AC BAR R K R [T]. BEEHE/K 2741, 2021, 40(9): 118-124.
ROOZBAHANI, R., SCHREIDER, S. and ABBASI, B. Optimal water allocation through a multi-objective compromise between
environmental, social, and economic preferences. Environmental Modelling & Software, 2015, 64: 18-30.
https://doi.org/10.1016/j.envsoft.2014.11.001

KU, EbE, WA, & 2EK-HS G TS RN AR SRS AT (0], KR K B ER (h3E0), 2023, 54(1):
64-74.

WANG, Z., TIAN, J. and FENG, K. Optimal allocation of regional water resources based on simulated annealing particle swarm
optimization algorithm. Energy Reports, 2022, 8: 9119-9126. https://doi.org/10.1016/j.egyr.2022.07.033

ey, WIETE, BOOR, & B TAESM R XK SR IEE B 7] ARAIT, 2017, 48(11): 7-10+111.

DENG, L., GUO, S., YIN, J., et al. Multi-objective optimization of water resources allocation in Han River basin (China) inte-
grating efficiency, equity and sustainability. Scientific Reports, 2022, 12(1): 798. https://doi.org/10.1038/s41598-021-04734-2

VALIPOUR, E., KETABCHI, H., SAFARI SHALI, R., et al. Equity, social welfare, and economic benefit efficiency in the
optimal allocation of coastal groundwater resources. Water Resources Management, 2023, 37(8): 2969-2990.
https://doi.org/10.1007/s11269-023-03456-6

WU, X., WANG, Z. Multi-objective optimal allocation of regional water resources based on slime mould algorithm. The Journal
of Supercomputing, 2022, 78(16): 18288-18317. https://doi.org/10.1007/s11227-022-04599-w

DAVIJANI, M. H., BANIHABIB, M. E., ANVAR, A. N,, et al. Optimization model for the allocation of water resources based
on the maximization of employment in the agriculture and industry sectors. Journal of Hydrology, 2016, 533: 430-438.
https://doi.org/10.1016/j.jhydrol.2015.12.025

WANG, J.,, QIN, T., LV, X,, et al. Study of optimal and joint allocations of water and land resources for multiple objectives.
Water Resources Management, 2023, 37(3): 1241-1256. https://doi.org/10.1007/s11269-023-03427-x

BEOTHME, XIRER, XIGESE, 25 ST 28K B IRES R E M R[], KBRS K TRESR, 2022, 33(2): 61-67.

DOI: 10.12677/jwrr.2026.152015 130 TK BRI 7T


https://doi.org/10.12677/jwrr.2026.152015
https://doi.org/10.1016/j.envsoft.2014.11.001
https://doi.org/10.1016/j.egyr.2022.07.033
https://doi.org/10.1038/s41598-021-04734-2
https://doi.org/10.1007/s11269-023-03456-6
https://doi.org/10.1007/s11227-022-04599-w
https://doi.org/10.1016/j.jhydrol.2015.12.025
https://doi.org/10.1007/s11269-023-03427-x

	以水定产背景下水资源配置经济–社会–环境效益定量评估
	摘  要
	关键词
	Quantitative Evaluation of Economic-Social-Environmental Benefits of Water Resource Allocation Based on Determining Production by Water
	Abstract
	Keywords
	1. 引言
	2. 模型构建
	2.1. 决策变量
	2.2. 目标函数
	2.3. 约束条件

	3. 研究案例
	3.1. 研究区概况
	3.2. 数据来源
	3.3. 节水需水预测

	4. 结果与分析
	4.1. 配置方案
	4.2. 效益分析

	5. 结论
	基金项目
	参考文献

