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1 Can Xu Optimization of Resource Allocation 

in Industrial Civilization Cities 

Based on Gwas Model 

 

Abstract: - A key strategy for resolving the conflict between the demand and availability of water and the needs of modern culture's 

productivity and standard of living is the efficient distribution of resource allocation. The citizens are the city's most valuable asset. As 

a result, the notion of the Industrial sector can only function by focusing on physical and mental wellness. The resource issue may be 

resolved via the optimum use of resources in modern industrial societies.The Diversion of Yellow River Water, which runs from south 

to north, and Diversion of Weihe River Water are just a few of the many different reservoirs utilized to supplement the requirements 

of cities and factories in the face of dwindling supplies from upper streams and strict limits on groundwater levels. General Water 

Allocation and Simulation (GWAS) Model of cities were built in response to the need for sophisticated administration in modern 

industrialization to bring about adaptive control and oversight of water supply assets while decreasing the supply-demand imbalance. 

With each passing year along the planned horizon, the percentage of groundwater resources will decline while the proportions of 

external water transfers and innovative groundwater will rise. The results state that the proposed model has provided an accuracy of 

94%. This study may serve as a technical resource for planning urban growth in the context of an industrialized society. 

Keywords: Resource allocation, General Water Allocation and Simulation Model (GWAS), Industrial civilization, applied 

economics  

 

Research Highlights 

• Efficient resource allocation is a vital approach for resolving the tension between water supply and 

demand, as well as the needs of modern society's productivity and level of living. The city's residents are its 

greatest strength.  

• Modern industrialization necessitated sophisticated administration, therefore cities developed the 

General Water Allocation and Simulation Model (GWAS) to bring about adaptive control and monitoring of water 

supply assets and reduce the supply-demand gap. 

• The proportion of groundwater resources will decrease as time progresses towards the goal, while the 

proportions of external water transfers and novel groundwater will increase.  

• In the context of an industrialized society, this research could be a useful technological resource for urban 

expansion planning.  

1. INTRODUCTION 

The modernization of industrial structures and the spread of urbanization have mutually influential relationships. 

Enhancing and transforming the industrial structure, on the one hand, continually encourage the development of 

every industry degree and greatly enhances industrial agglomeration density. Upgrading and adjusting the 

structure of the commercial sector, meanwhile, benefit every expansion urban tertiary sector and urban 

infrastructure. Every change in economic and social advancement will lead to improvements in every level of 

refinement seen in the management of regional water resources. Allocating water resources is crucial for 

controlling water resources because it helps to improve water efficiency, conserve water, and standardize and 

logically reduce water demand, in conjunction with additional strategies and tactics; furthermore, it is a practical 

method for sustainably distributing water supplies to different consumers and areas [1]. The growing importance 

allotment of water resources in the current context is dynamic supply and demand balancing structures in response 

to modifications and alterations in the equitable allocation of water resources and changes in social and economic 

progress through their temporal and geographical distribution. It is also crucial for effectively resolving the 

regional water resources supply and demand discrepancy. Even though changes have been made to the regional 

water supply network and the industry's water consumption pattern, the issue of water shortage still exists, despite 

regional water supply sources. Handan City must quickly find a solution to the practical challenge of efficiently 

allocating and managing the region's scarce water supplies [2]. The progression of a city's industrial design and 

urbanization levels may be shown to benefit from high-quality coordination, which is crucial for the 

transformation and growth of the city. Therefore, it is essential to investigate the connection between the number 

of urbanized cities and the industrial structure with exhausted coal resources at the key juncture of industrial 

structure transformation and upgrading, which may better support efficient resource allocation and urban 

transformation. The ecological building is something that should be of importance to academics, the government, 

 
1 School of Economics and Management, Hubei Polytechnic University, Huangshi, Hubei, 435000. xu1982can@163.com 
Copyright © JES 2024 on-line : journal.esrgroups.org 



J. Electrical Systems 20-7s (2024): 3520-3530 

 

3521 

 

and city administrators since it has the potential to control urban issues. The two ideas of alterations to industrial 

structures and industrialization scholarly papers have traditionally been primarily focused on. The relationship 

between the two about these ideas has also been a problem [3]. Created dual natural-social hydrological cycle and 

dynamic resource allocation are the foundations of the(GWAS) General Water Allocation and Simulation Model 

model. When employing this model for resource allocation, it is possible to dynamically mimic how the resource 

system functions and realization about dynamic resource allocation based on the runoff feed mechanism of the 

regional economic supply process. This productively corrects the previous model's flaws, which could not realize 

the dynamic feedback of the city's resource system. Utilized this model to research the distribution of liquid 

resources at various regional sizes, and the distribution findings were reasonable. The study demonstrated the 

GWAS model's applicability and stability, as mentioned above. Nevertheless, application research must be 

conducted in various regions to offer technological assistance for every dynamic management also distribution 

using local resources due to every ongoing improvement of resource management [4]. Examining the 

synchronization of industrial transformation and the degree of urbanization regarding ecological development and 

green transformation, the research focuses on towns with depleted coal resources. This paper, built using nine 

typical coal-resource-exhausted cities as a sample, evaluates these cities' the relationship between urbanization 

and industrial structure in cities with depleted coal resources is the foundation for understanding the evolution of 

industrial structure and urbanization. [5]. As mentioned earlier, the issues surrounding creating an economic 

system have been researched. This investigation aimed to identify issues and probable remedies encountered 

throughout the process of green transformation and growth by areas with different features, to show how 

unreasonable industrial structure affects industrial structure optimization, and to present a case study for 

ecological city development and urban green transformation. To identify the obstacles to economic development 

and speed urban ecological development, calculate and relate green transformation to economic sustainability, 

and how to promote urban sustainability [6]. Economic disadvantages can be used as a technique to improve 

resource allocation in urban centers of industrial civilization. The difficulties people or organizations must 

overcome due to numerous economic variables, such as market rivalry, governmental regulations, or budgetary 

limits, are called economic disadvantages. The following strategies can be used to promote resource optimization 

by taking advantage of these drawbacks: Market competition Companies always work to enhance their goods or 

services while reducing costs in a highly competitive market. The desire to cut expenses can be used as motivation 

for resource optimization. Regulation requirements may also be employed to promote resource optimization [7]. 

Financial limitations Resource optimization might also be encouraged by budgetary limitations. Businesses will 

be encouraged to lessen their environmental footprint, for instance, if they are compelled to pay for the 

environmental effect of their activities. There are various alternative approaches to maximizing resource 

distribution in cities of industrial civilization in addition to these. Cities may, for instance, spend money on public 

transit to cut down on the number of automobiles on the road, which will ease traffic and air pollution. In addition, 

cities may encourage the expansion of green spaces, which can improve air quality and mitigate the effects of 

urban heat islands. 

2. RESOURCE ALLOCATION IN INDUSTRIAL CIVILIZATION 

Table 1 shows the description of related works. 

Table 1:Related Works 

Ref Summary Findings Limitation 

[8] The essay looked at how to manage 

cities more effectively, defined cities 

as clusters, presented a development 

index. 

A balanced, constructive 

development in social, 

ecological, and economic 

systems was encouraged by 

vision-based management and 

green city ideas. 

Its application to a variety 

of urban environments 

may be limited by its 

concentration on average 

industrially developed 

cities. 

[9] Thepaper highlighted the importance 

of cutting-edge technology for 

resource efficiency while discussing 

the Internet of Things' explosive 

expansion in smart cities and related 

businesses. 

Reviewing security threats, 

methods, defenses, and 

resources for smart service 

intelligence. 

 

 

 

Although security and 

privacy issues were 

covered in some detail, the 

abstract does not go into 

great detail about any 

particular cases or case 

studies. 

[10] The paper examined Huainan City's 

water issues and put forth a system 

dynamics model. The result of the 

simulation showed that an ecosystem 

was deteriorated by reliance on local 

resources.  

River and local water alone 

damage ecosystems and 

expensive.To secure water 

supplies and maintain the health 

of ecosystems, 

The study's limited 

generalizability to other 

places stems from its 

concentration on Huainan 

City.  
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[11] The study highlighted the importance 

of strategically important developing 

industries by demonstrated a positive 

association between ecological 

development and regional economies. 

The findings point to a mutually 

beneficial relationship between 

ecological development and 

regional economies, especially 

in pilot areas with strategically 

important developing sectors.  

Insufficient sample sizes 

and the use of unfinished 

scientific indicators were 

two areas where the study 

recognized shortcoming in 

the literature on ecological 

civilization. 

[12] The study presented an interval two-

stage fuzzy credibility constraint 

programming method that takes fuzzy 

sets, intervals, and probabilities into 

account.  

The suggestedITSFCCP 

approach successfully handled 

uncertainty in the water 

resources system of Lincang, 

exhibiting optimal allocation 

with trade-offs between system 

benefits and risks. 

The suggested ITSFCCP 

method's specific limits 

and any difficulty 

encountered during the 

study were not included in 

the abstract. 

[13] The study investigated the 

relationships that cause China's air 

pollution and economic variables. A 

complex link was revealed, 

emphasizing both long-term 

unidirectional causality and short-term 

one-way causality. 

The study revealed a long-term 

unidirectional causal 

relationship between PM2.5 and 

FDI, industry structure, and 

economic growth.  

The study's limited 

generalizability stems 

from its utilization of 

panel data spanning 73 

cities between 2013 and 

2017.The results may not 

adequately capture 

dynamic change beyond 

the given time range. 

[14] The study explained about water 

resources carrying capacity (WRCC) 

of Xi'an were evaluated by means of a 

combination of AHP and SD models.  

If nothing were done, it was 

anticipated that Xi'an's WRCC 

would decreased, indicated 

unsustainable development. 

WRCC might be increased by 

48% with a comprehensive plan. 

The study's predictions of 

socioeconomic and water-

related developments 

might be questionable 

because it depends on 

scenarios and models.  

[15] 

 

 

 

 

 

 

 

The paper Reviewed that China's 

initiative to support low-carbon planed 

through smart city and industrial park 

development. 

The research highlighted the role 

that clever solutions play in low-

carbon decision-making in urban 

and industrial developmen. 

 

 

Research on the subject 

had been sparse, and little 

was known about how 

new smart technologies 

may influence green 

industrial processes. 

[16] The study used a model that analyzed 

urban land-use structure used 

uncertain interval value to examine the 

difficulty of striking a balance. 

The empirical study conducted 

in Wuhan City shows that the 

different land types were 

counterbalanced, with growing 

amounts of green. 

The result might not apply 

to all fast developing 

countries due to regional 

variances. 

[17] The paper suggested a multiobjective 

optimization strategy for land-use 

planning in Wuhan that was based on 

genetic algorithms. 

By provide a thorough 

framework for sustainable land-

use plan in quickly grow 

metropolitan region. 

The study's applicability 

was restricted to Wuhan, 

and in larger-scale 

settings. 

[18] The article explained that China must 

strategically modify its land use policy 

to address the revolutionary challenge 

it faced in the social, economic, and 

ecological spheres. 

The impact of global climate 

change and China's economic 

development call for the urgent 

need for efficient land 

management,etc., 

The summary did not 

adequately address the 

absence of concrete policy 

recommendations, 

geographical variances, 

and detailed plan. 
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[19] The research evaluated how 

environmental regulations affect green 

technology and industrial structure in 

105 Chinese cities, revealing different 

effect. 

Environmental regulations 

encouraged innovation and the 

upgraded of industrial structure 

at higher economic levels. 

The study's emphasized 

on Chinese cities might 

restrict its 

generalizability. 

[20] The research investigated the use of 

PCA and BP neural networks in the 

building of 35 smart cities in China and 

highlighted the  changing trends and 

movements in innovation and 

development. 

Change from factor-driven to 

innovation-driven development, 

gap closing, unequal smart 

infrastructure and mobility 

development amongst cities. 

Utilizing PCA and BP 

neural network models 

alone, be restricted to 

smart cities in China. 

 

3. MATERIALS AND METHOD 

3. GWAS method 

The term "General Water Allocation and Simulation" usually describes a thorough methodology and modeling 

system applied to the management of water resources. The following headings are explained below, the partition 

of computer resources, the creation of a structural connection between water supply and use, and the creation of 

comprehensive models. 
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Figure 1 Study Flow Model 
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3.1 Partition of Computing Resources 

Hydrological computation modules are needed to set up the GWAS framework, primarily generated via the nested 

partition of available water and regulatory sectors. The lake, significant river, water management region 

regulation, and municipal zone levels are all required inputs for the concept. Each of these levels' estimated 

configurations should be identical. The GWAS method uses the geospatial overlap and partition concept to detect 

the spatial information attributes to the aquatic resources and organizational partitions in the study region before 

constructing and retrieving fundamental hydrologic computation modules. 

3.2 Constructing a structural connection between water supply and use 

For the GWAS simulation to function correctly, the geometrical link between the stream reservoirs, public 

agencies, and hydrologic infrastructure must be established individually. Three components make up the spatial 

connection of the water system: connections between pools, connections between units, and connections between 

reservoirs and units. When one reservoir is connected with another through a channel or a downstream link, it's 

referred to as being in a reservoir-to-reservoir relationship, indicating that it feeds water to the receiving reservoir. 

Establishing a reservoir-unit connection that considers the reservoir's natural water-supplying path and water-

supply entities is necessary for accurate hydraulic computation. Unit-unit relationships are constructed as 

downstream and upstream links within the water system and connecting links. They indicate the conjunction 

interaction or outflow interaction among components. 

3.3 Constructing Models 

Using a minimal load-balancing optimal solution and geographical stability execution units, GWAS constructs a 

multi-objective steam resources optimum allocated framework. The minimal indicator of the industry's water 

scarcity rate reflects the load-balancing objective. It may show the level during which industrial water requirement 

is met within the estimated quantity. To measure how fairly water is used throughout an industry's many 

geographical areas, the various indexes of the water shortages ratio offer an overview of the object's geographical 

Balance. The greater the model's capacity for optimization algorithm, the lower the combined quantity of the two-

goal functions after applying the equity factor and the water scarcity level factor. 

3.3.1 Goal outcome 

a. Counterbalanced stack: 

𝑚𝑖𝑛𝐿(𝑥𝑡) = ∑ 𝑞𝑖. 𝑆𝑊(𝑥𝑖𝑡)𝑚
𝑖=1          (1) 

𝑆𝑊(𝑥𝑖𝑡) =
1

𝑁
∙ ∑ |𝑥𝑖𝑡

𝑛 − 𝑆𝑜𝑏𝑖𝑡|𝑁
𝑛=1          (2) 

𝐿(𝑥𝑖𝑡)is the desired load level, 𝑆𝑊(𝑥𝑖𝑡) is the water system stressed value, and 𝑞𝑖 is the industrial customer 

penalties factor. 𝑆𝑜𝑏𝑖𝑡is the optimum the water's worth system strain goal of the local development consumer 𝑖 in 

the time 𝑡, 0 ≤ 𝑆𝑜𝑏𝑖𝑡 ≤ 1 − 𝐵𝑖 ; 𝐵𝑖seems to be an observational factor depicting the required water assurance price 

of the restricted production user 𝑖 and 𝐵𝑖  is the kind of regional economic consumer of water; 𝑥𝑖𝑡  is the overall 

shortage of water percentage of component 𝑖  in the time t.; 𝑥𝑖𝑡
𝑛  is the scarcity of water percentage of the 

manufacturing consumer 𝑖 in the component 𝑁. 

b. Balance in space: 

𝑚𝑖𝑛𝑆(𝑥𝑡) = ∑ 𝑞𝑖. 𝐺𝑃(𝑥𝑖𝑡)𝑚
𝑖=1          (3) 

𝐺𝑃(𝑥𝑖𝑡) = √
1

𝑁
∙ ∑ (𝑥𝑖𝑡

𝑛 − �̅�𝑖𝑡)2𝑁
𝑛=1          (4) 

wherein 𝑆(𝑥𝑡) symbolizes the geographic balancing value, 𝐺𝑃(𝑥𝑖𝑡) is the equality operates, and �̅�𝑖𝑡  is just the 

median water scarcity score of industrial consumers of region and province in time 𝑡 , and the rest of the 

representations are identical to those before. 

3.3.2 Constraints 

a. Limitation in the ability to provide water: 

The quantity drawn from a water supply must be, at most, the amount that can be removed. 

𝑊ℎ
𝑒𝑛 ≤ 𝑄ℎ

𝑛           (5)  

𝑄ℎ
𝑛is the sufficient water resources from the source water ℎ to the component 𝑛, and 𝑊ℎ𝑖

𝑛  is the potable water of 

industrial consumers 𝑖 from the water supply ℎ to the units 𝑛. 

b. Limits on water use: 

Each dwelling's water use must fall within the highest and lowest values. 

𝑄𝑖  𝑚𝑖𝑛
𝑛 ≤ ∑ 𝑊ℎ𝑖

𝑛𝑢
ℎ=1 ≤ 𝑄𝑖  𝑚𝑎𝑥

𝑛          (6) 

The minimum and maximum water demand of component 𝑛 in the industry 𝑖is denoted by 𝑄𝑖  𝑚𝑖𝑛
𝑛 and 𝑄𝑖  𝑚𝑎𝑥

𝑛 , 

respectively, and 𝑢 is the overall quantity of various water sources. 

c. Limitations in the ability to carry water: 

Every source's water system cannot exceed its maximum water transfer capacity. 

𝑊ℎ
𝑒𝑛 ≤ 𝑄ℎ  𝑚𝑎𝑥

𝑛            (7) 

Wherein 𝑄ℎ  𝑚𝑎𝑥
𝑛  is the maximum rate at which water may be sent from source ℎ to every 𝑛 receiving unit. 

d. Limitations in the ecological stream: 

The river's stream must fall within the parameters set by the sustainable base on which it flows. 
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𝑄𝑟,𝑡 ≤ 𝑄𝑟𝑜𝑏,𝑡           (8)  

Whereby 𝑄𝑟,𝑡 seems to be the flow rate for time 𝑡; 𝑄𝑟𝑜𝑏,𝑡 seems to be the river's biological basis flow rate for 

time𝑡. 

3.3.3 Variables of Layout 

The allocating proportion factor of water systems in the economy is one of the Main allocated factors, along with 

the optimum distributed variables. In the business world, the proportion of water systems to need is expressed as 

the dispersion proportion coefficients of water sources. The percentage of an industry's widespread water use from 

this resource may be shown. The weighting coefficients for the sectors, the water scarcity ratio, and the equality 

criteria all play a role in the maximum utilization. Every sector's societal and financial impact from water scarcity 

is quantified by its sector-weighted factor. The management of water resources has some flexibility in determining 

the values for the weighted equity factor and the water scarcity rates weighted factor, which serves as a bridge 

between the loading equality aim and the geographical equality goal. Pseudocode 1 displays the GWAS algorithm. 

Pseudocode1: GWAS algorithm 

genotype_data = load_genotype_data() 

phenotype_data = load_phenotype_data() 

genotype_data = preprocess_genotype_data(genotype_data) 

phenotype_data = preprocess_phenotype_data(phenotype_data) 

results = [] 

for snp in genotype_data: 

association_result = perform_linear_regression(snp, phenotype_data) 

results.append(association_result) 

adjusted_results = correct_for_multiple_testing(results) 

significant_associations = identify_significant_associations(adjusted_results) 

visualize_results(significant_associations) 

interpret_results(significant_associations) 

4. RESULT AND DISCUSSION 

The case study shows user segmentation based on GWAS model data showing similar user behavior. You may 

learn about a user's behavior and conduct by looking at industrial cities. Recognizing groups of people that behave 

similarly by using the GWAS model is feasible. A comparison of the Annealing Algorithm (AA) [21] and Data 

Envelopment Analysis (DEA) [22] techniques currently in use. 

Accuracy: comparing the number of forecasts and revisions, accuracy is assessed. Using the equation given 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦(%) =
𝑇𝑃+𝑇𝑁

𝑇𝑃+𝐹𝑃+𝐹𝑁+𝑇𝑁
        (9) 

 
Figure 2: Accuracy 

The accuracy of the suggested system is shown in Figure 1. While the proposed method achieves every desired 

accuracy of 94%, AA has only reached 85%, and DEA has only achieved 77%. It shows that the proposed course 

of action is more effective than the present one, as shown in Table 2. 

Table 2: Accuracy 

Techniques Accuracy (%) 

DEA 77 

AA 85 

GWAS [Proposed] 94 

 

Precision: The percentage of instances in a class that belong to that class; 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑅𝑜

𝑅𝑜+𝐷𝑜
          (10) 
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Figure 3: Precision 

The suggested system's precision is shown in Figure 3. Do and Ro represent a genuinely upbeat and a false positive, 

respectively. The predictions of precision consumption made by the proposed and existing systems are discussed. 

Whereas AA has a 75% precision, DEA has an 83% precision, and the proposed GWAS system has a 95% 

precision. It indicates that the recommended approach is more effective than the present one, as shown in Table 

3. 

Table 3: Precision 

Techniques Precision (%) 

DEA 83 

AA 75 

GWAS [Proposed] 95 

 

Recall: The proportion of actual two examples in a class to the ratio of instances that are classified as that class 

(according to TP rate); 

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑅𝑜

𝑅𝑜+𝐷𝑠
          (11) 

 
Figure 4: Recall 

Figure 4 shows the suggested system's recall. Where Ro denotes a false negative, and Ds represents a true positive. 

Forecasts for recall consumption are displayed for the existing system and the recommended approach. As 

opposed to 87% AA, and 75% for DEA, the recommended technique achieves 96% recall. It indicates how 

effective the proposed method is compared to the present one, as shown in Table 4. 

Table 4: Recall 

Techniques Recall (%) 

DEA 75 

AA 87 

GWAS [Proposed] 96 

 

Prediction rate: The accuracy of these forecasts is influenced by the caliber and applicability of the data used to 

produce them and by the complexity and unpredictability of the systems being forecast. 
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Figure 5: Prediction rate 

Figure 5 shows the suggested system's prediction rate. Forecasts for prediction rate consumption are displayed for 

the existing system and the recommended approach. As opposed to 71% AA, and 82% for DEA, the recommended 

technique achieves a 90% prediction rate. It indicates how effective the proposed method is compared to the 

present one, as shown in Table 5. 

Table 5: Prediction rate 

Techniques Prediction rate (%) 

DEA 82 

AA 71 

GWAS [Proposed] 90 

 

The prediction error is the discrepancy between a model's anticipated outcome and the actual result of a particular 

event or circumstance. It is a way to gauge how well a model can forecast the result of a specific occasion or 

occurrence. 

 
Figure 6: Prediction error 

Figure 6 shows the suggested system's prediction error. Forecasts for prediction error consumption are displayed 

for the existing system and the recommended approach. Compared to 85% AA and 98% DEA, the recommended 

technique achieves 71% prediction error. It indicates that the proposed method is effective compared to the present 

one, as shown in Table 6. 

Table 6: Prediction error 

Techniques Prediction Error (%) 

DEA 98 

AA 85 

GWAS [Proposed] 71 

 

Sensitivity generally relates to how much a system or process reacts to modifications or changes in its input or 

surroundings. It measures how much a system's output alters in reaction to a specific change in its information. 

𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 =
𝑇𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠

(𝑇𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑠+𝐹𝑎𝑙𝑠𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑠)
      (12) 
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Figure 7: Sensitivity 

Figure 7 shows the suggested system's sensitivity. Forecasts for sensitivity consumption are displayed for the 

existing system and the recommended approach. As opposed to 77% AA, and 87% for DEA, the recommended 

technique achieves 94% sensitivity. It indicates that the proposed method is effective compared to the present one, 

as shown in Table 7. 

Table 7: Sensitivity 

Techniques Sensitivity 

(%) 

DEA 87 

AA 77 

GWAS [Proposed] 94 

 

      5. CONCLUSION 

This work utilized GWAS to predict future availability and demand for water management to create a framework 

for optimum allocating resources. This method considered the features of allocation of resources as well as the 

dispersion features of water management programs and the transportable water channels. Using the idea of "digital 

reservoirs," the system allocates regional freshwater, surface water, and clean water. Household and 

environmental water consumers saw no difficulties despite the severe drought experienced by many industries. 

The secondary sector saw the highest percentage of water shortages. The current simulation model has the 

drawback of requiring physical tweaking of the GWAS variables, which is time-consuming and unpleasant. 

Furthermore, secondary sector sustainable groundwater data can't be incorporated into the system. The secondary 

sector's water needs were included in this analysis alongside those of households. Allotment findings from the 

GWAS model were trustworthy, and the approach showed broad application. The GWAS paradigm may serve as 

a technological standard for managing delivered water since the carried water is not distributed within a predefined 

water supply strategy, instead being continuously changed based on the water requirements of a broad range of 

elements.  
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