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Abstract: Although China's urbanization is developing rapidly and people's quality of life 

has been greatly improved, the water environment of people's life is getting worse and 

worse. Water pollution (WP) has become a major environmental problem endangering 

people's daily life. Water is an indispensable resource in people's daily life. People should 

cherish our limited water resources and strengthen the protection of water resources. 

Therefore, this paper deeply analyzes the current situation of WP in A city, and combines 

convolutional neural network (CNN) to simulate the morphological characteristics of 

pollutants in water. Through this study, it is found that the industrial pollution in City A 

has the greatest impact on the water environment. The industrial pollutants are directly 

discharged into the river basin, resulting in an increase in the content of COD, ammonia 

nitrogen and TP in the water body. In addition, there are problems in the prevention and 

control of WP in City A, such as weak government supervision, weak prevention and 

control willingness, and low participation of citizens in the prevention and control of WP. 

Therefore, this paper puts forward corresponding water resources protection suggestions, I 

hope it can provide reference for WP control in other cities. 

1. Introduction 

In recent years, with the acceleration of urbanization, the living standard of the people has been 

greatly improved. At the same time, the problem of WP has become increasingly serious. Water 

eutrophication, sewage direct discharge and other water source pollution incidents occur frequently. 

Therefore, urban WP treatment and improvement of water environment have become an important 

work of local governments in all cities. 

Many scholars have conducted relevant research on urban WP prevention and protection, and 
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have achieved good results. For example, some scholars take a river water body as an example and 

consider the problem from the perspective of economics. They believe that the WP problem is 

actually caused by economic development. At the same time, the primary cause of WP is extensive 

economic development. Another important reason is that the WP caused by traditional heavy 

industry has not been fully solved [1]. Some scholars believe that under the new ideological concept, 

a new theory is bound to derive. In the previous theoretical concept of WP prevention, the theory of 

WP prevention usually uses pollution prevention tools that violate the natural development law and 

the principle of sustainable development. In addition, they suggested that the existing pollution 

prevention system should be actively modified to improve the impact of WP prevention and solve 

the problem of deep-WP prevention [2-3]. The research on WP prevention and control is a topic 

that should be paid attention to all over the world. Every country should spare no effort to maintain 

the stability of the water ecosystem. 

This paper first introduces the concept of CNN and uses CNN to identify the pollutant texture to 

simulate the characteristics of pollutants, then analyzes the current situation of WP in City A, 

understands the sewage discharge in the drainage basin of City A, and finally puts forward the 

corresponding countermeasures for WP control, fire and water resources protection by analyzing 

the problems of WP prevention in City A. 

2. Basic Overview 

2.1. CNN 

CNN is a feedforward neural network, including data input layer, convolution calculation layer, 

convolution layer, pooling layer and full connection layer. It can use full connection neural network 

to process large size images [4]. Activation functions commonly used in CNN include sigmoid 

function, tanh function and ReLU function. The expressions are as follows: 
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Where, f1 (x) represents sigmoid function, f2 (x) represents tanh function, f3 (x) represents 

ReLU function, and x represents input value. 

Because CNN model has outstanding application effect in image recognition field and can 

extract image features, this paper uses CNN to build dynamic texture to simulate the morphological 

features of "irregular shape" and "fuzzy boundary" of pollutants in water [5]. The main idea is to 

understand the influence of random rotation according to the horizontal and vertical coordinates of 

noise pollutant texture of dynamic data, and simulate the irregular changes of water pollutants; 

Continuous attenuation is conducted along the alpha channel in a certain direction to continuously 

increase the transparency of the texture along a certain direction, so as to simulate the 

characteristics of fuzzy boundary of the polluted water mass [6-7]. 

2.2. WP Prevention 

The so-called WP prevention and control refers to the formulation of scientific and reasonable 
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protection plans based on WP and daily treatment standards for a period of time, emphasizing the 

combination of "prevention" and "treatment" [8]. Generally speaking, the main objectives of WP 

prevention and control are: to take reasonable measures to maintain water ecology; Take 

appropriate wastewater treatment methods to improve water quality; Adjust the water resource 

utilization plan, promote the rational utilization of water resources, and avoid wasting water 

resources [9]. 

The prevention and planning of WP prevention is an important part of environmental planning, 

which is inseparable from the economic development of cities. Therefore, governments at all levels 

should follow four planning principles: first, environmental protection must be coordinated with the 

local economy; Second, protect the environment and monitor natural laws; Third, prevention and 

control of WP; Fourth, plan the time to prevent and control WP, and actively adopt different 

methods to improve the possibility of environmental protection according to local environmental 

problems [10-11]. 

3. Analysis on the Current Situation of WP in City A 

3.1. Comprehensive Analysis of Basin Pollution Sources 

Table 1. Pollutant emissions 

 COD NH3-N TP River inflow 

coefficient 

Industrial pollution 241.2 243.7 117.42 1 

Town sewage 652.3 12.5 11.4 1 

Domestic sewage 5876.5 978.4 361.7 0.3 
 

 

Figure 1. Pollutants of each pollution source 

The emissions of COD, ammonia nitrogen and total phosphorus from different types of pollution 

sources in City A are shown in Table 1 and Figure 1. The river inflow coefficient of point sources 

(including industrial pollution sources, town sewage, urban domestic sewage, etc.) is generally 

taken as 0.9. The sewage treatment capacity of the town in this basin is almost zero, so the river 

inflow coefficient of sewage is taken as 1. 
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Figure 2. Pollutant discharge into the river (t/a) 

It can be seen from the inflow of pollution sources into the river in City A in Figure 2 that the 

maximum COD pollution load in the basin comes from the town sewage, and the inflow of 

industrial pollution COD into the river is 206.5t/a; The COD inflow of the town sewage is 457.1t/a; 

The COD inflow of domestic sewage is 341.2t/a. The largest ammonia nitrogen and TP pollution 

loads come from industrial pollution. The amount of ammonia nitrogen entering the river is 223.4t/a, 

and the amount of TP entering the river is 108.2t/a. 

3.2. Reduction of Water Pollutants 

Table 2. Safety margin (t/a) 

 COD NH3-N TP 

Water environment capacity 3451.2 159.6 27.3 

Safety margin 345.12 15.96 2.73 

Current sewage discharge 4268.7 673.4 132.5 

Reduction 2183.6 505.8 94.4 

 

The safety margin is set to ensure that the water quality continues to meet the standard when 

predicting the environmental capacity or increasing the discharge of pollutants due to sudden 

environmental events. In case of unsafe (sensitive) risks and sudden environmental events in the 

process of environmental efficiency simulation, the safety margin of the environment shall be 

considered in the pollutant reduction plan to ensure that the water quality target is achieved. In this 

study, the safety margin is determined first, and the remaining water environment capacity is 

allocated. See Table 2 and Figure 3 for the results. 
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Figure 3. Water environment capacity distribution 

3.3. Problems in WP Prevention 

(1) The willingness of government departments to jointly prevent and control is not strong 

Taking the law enforcement of enterprises' illegal pollution discharge as an example, the 

competent authority of the enterprise industry is the Economic and Information Commission. 

Pollution discharge control, water quality control and illegal pollution punishment belong to the 

Environmental Office. If wastewater is discharged into the river, it will also enter the Water 

Authority. In this way, it is usually easy to combine the transfer between departments with low 

operational efficiency. Especially in terms of the speed of finding and solving problems, this will 

lead to the lack of a complete work chain, which may lead to the existence of a vacuum zone in the 

work, so it is difficult to find the enterprise pollution [12-13]. Therefore, in real work, there are 

great difficulties in departmental coordination, and it is difficult to form resultant force. 

(2) The regulatory system is not smooth, and the responsibility subject is not clear 

First of all, it is manifested as the administrative system management malpractice under the strip 

mode. The relationship between the central government and the local government affects the 

administrative behavior of the government. As the central government announces administrative 

incentives to local governments every year to evaluate economic indicators, grass-roots 

governments pay more attention to economic development in WP work. City A still implements an 

environmental management system based on rules and regulations. The Ministry of Environmental 

Protection manages the resources and staff of local governments and the Ministry of Environmental 

Protection, determines and adjusts local government policies, which is why the Ministry of 

Environmental Protection faces a dilemma in performing its duties, namely, being responsible for 

the local government or the ecological environment [14]. As local grassroots governments often 

establish staff, finance and various environmental protection assessments, environmental protection 

departments should choose to be responsible for local governments. In other words, in WP 

prevention, the Ministry of Environmental Protection often considers not only WP prevention, but 

also the overall development of local economy, which reduces the efficiency of WP prevention 

[15-16]. 

(3) Insufficient public participation and lack of mass foundation 

Public participation in WP prevention and control should be a spontaneous act of public and 

social organizations. However, based on the actual situation of City A, the integration of social 

forces into WP prevention is mostly from top to bottom [16]. It is difficult for citizens to do a good 

job of supervision, and their actions have no initiative or position. In addition, some citizens have 
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weak knowledge of environmental protection. They believe that environmental management is a 

problem of the government and has nothing to do with it [17]. Although the government organizes 

publicity and education through different activities every year, most of them are superficial and 

have little impact on arousing the public's awareness of environmental protection. According to the 

current situation of City A, there is no institutional arrangement for public participation in WP 

prevention. In addition to participating in various public activities organized by the government and 

a series of complaint reporting platforms, there is no effective communication and participation 

platform to make major decisions, plans, project implementation, etc. Without a mass base, the 

public cannot effectively participate in WP prevention [18]. 

4. Suggestions on Urban WP Control and Water Body Protection 

According to the problems of WP prevention in City A analyzed above, corresponding 

suggestions are given, and its system structure is shown in Figure 4. 
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Figure 4. WP control countermeasure system 

4.1. Focusing on the Combination of Prevention and Control, Promote the Comprehensive 

Management of Ecological Waters 

Grass roots governments regard WP prevention and control as a systematic public management 

project. Therefore, before starting WP prevention and control, they should establish an effective 

leadership concept based on green assessment indicators and take comprehensive WP prevention 

and control measures. They should not only consider WP control issues, but ignore WP prevention 

issues. The general root and other key institutions involved in WP prevention and control should 

establish the concept of prevention and control. 

4.2. Strengthen Supervision and Management in Multiple Ways 

Monitoring, evaluation and efficiency are important tools to ensure efficiency. The effectiveness 

of WP prevention is closely related to the quality of people's life, so City A should attach 

importance to the role of monitoring and evaluation. Strengthen the monitoring of pollutants by 

enterprises and individuals, and impose strict administrative penalties on violators. In order to 

strengthen the internal supervision of the government, it is necessary to strengthen specific 

supervision, regularly report the problems found, unify the accounts and include them in the 

supervision list; Establish a scientific evaluation and implementation mechanism, evaluate 

standardized indicators, incorporate "green GDP" into the implementation assessment of urban 

managers, and improve the implementation assessment system of some water use indicators. The 

assessment is not only based on the field assessment, but also based on daily work. In addition, the 

evaluation of third-party organizations should be combined to emphasize the fairness, scientificity 

and efficiency of the evaluation; Give full play to the role of public opinion supervision, make use 
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of media monitoring, monitoring and systematic reporting, expose some typical negative enterprises 

for WP prevention, and appeal to the society to solve the WP problem. 

4.3. Vigorously Promote the Public Participation Mechanism of WP Prevention 

The formulation of a public participation mechanism in line with local conditions will effectively 

enhance the public's enthusiasm for WP prevention and control, effectively improve the 

effectiveness of WP prevention and monitoring, increase the government's confidence and 

attraction in this work, promote it to other work, and affect the environmental protection of the 

whole alliance. The prevention and control of WP has a strong public welfare nature and has a great 

impact on the environment. In recent years, this work has been constantly emphasized, only with 

the restriction and insufficient strength in the government led work. Therefore, it is more necessary 

to change the multi-level governance model led by the government, relevant departments, corporate 

governance, media and public supervision, and guide more stakeholders to participate. We should 

increase policy guidance and interpretation, strengthen public power, further change public attitudes, 

enable the public to participate in monitoring WP prevention and control, actively fulfill the 

obligation to protect water resources, and protect their interests through monitoring and reporting. 

5. Conclusion 

The urban water environment protection should be based on the existing development foundation 

and resources and environment endowment of the city, with the promotion of the health of the 

urban water environment ecosystem as the core, and the maintenance of public welfare functions as 

the overall goal, scientifically build the spatial development pattern of water and soil resources, 

optimize the urban industrial pattern, change the economic development mode, and form an 

intensive and economical ecological economic system, a harmonious and safe ecological 

environmental system. The WP control of City A should also follow this concept, so that the water 

environment of City A can be in a stable state. 

Funding 

This article is not supported by any foundation. 

Data Availability 

Data sharing is not applicable to this article as no new data were created or analysed in this 

study. 

Conflict of Interest  

The author states that this article has no conflict of interest. 

References 

[1] Anastasia Iskhakova, Daniyar Volf, Roman V. Meshcheryakov. Method for Reducing the 

Feature Space Dimension in Speech Emotion Recognition Using Convolutional Neural 

Networks. Autom. Remote. Control. (2022) 83(6): 857-868. 

https://doi.org/10.1134/S0005117922060042 

[2] T. Chen, Elans Grabs, Ernests Petersons, Dmitry Efrosinin, Aleksandrs lpatovs, Nikolajs 

Bogdanov, Dmitrjs Rjazanovs. Multiclass Live Streaming Video Quality Classification Based 



Water Pollution Prevention and Control Project 

36 
 

on Convolutional Neural Networks. Autom. Control. Comput. Sci. (2022) 56(5): 455-466. 

https://doi.org/10.3103/S0146411622050029 

[3] Chaimae Ouchicha, Ouafae Ammor, Mohammed Meknassi. A Novel Deep Convolutional 

Neural Network Model for Alzheimer's Disease Classification Using Brain MRI. Autom. 

Control. Comput. Sci. (2022) 56(3): 261-271. https://doi.org/10.3103/S0146411622030063 

[4] Herbert T. Kruitbosch, Yasmin Mzayek, Sara Omlor, Paolo Guerra, Andreas Milias-Argeitis. A 

convolutional neural network for segmentation of yeast cells without manual training 

annotations. Bioinform. (2022) 38(5): 1427-1433. 

https://doi.org/10.1093/bioinformatics/btab835 

[5] Vincent Mallet, Luis Checa Ruano, Alexandra Moine-Franel, Michael Nilges, Karen Druart, 

Guillaume Bouvier, Olivier Sperandio. InDeep: 3D fully convolutional neural networks to 

assist in silico drug design on protein-protein interactions. Bioinform. (2022) 38(5): 1261-1268. 

https://doi.org/10.1093/bioinformatics/btab849 

[6] Swati Chopade, Hari Prabhat Gupta, Rahul Mishra, Preti Kumari, Tanima Dutta. An 

Energy-Efficient River Water Pollution Monitoring System in Internet of Things. IEEE Trans. 

Green Commun. Netw. (2021) 5(2): 693- 702. https://doi.org/10.1109/TGCN.2021.3062470 

[7] Amal Agarwal, Lingzhou Xue. Model-Based Clustering of Nonparametric Weighted Networks 

With Application to Water Pollution Analysis. Technometrics. (2020) 62(2): 161-172. 

https://doi.org/10.1080/00401706.2019.1623076 

[8] Mostafa Kabolizade, Kazem Rangzan, Sajad Zareie, Mohsen Rashidian, Hossein Delfan. 

Evaluating quality of surface water resources by ANN and ANFIS networks using Sentinel-2 

satellite data. Earth Sci. Informatics. (2022) 15(1): 523-540. 

https://doi.org/10.1007/s12145-021-00741-z 

[9] Giovani Farias, Bruna Leitzke, Miriam Born, Marilton S. de Aguiar, Diana Francisca Adamatti. 

Water Resources Analysis: An Approach based on Agent-Based Modeling. RITA. (2020) 27(2): 

81-95. https://doi.org/10.22456/2175-2745.94319 

[10] Hamidou Kassogue, Abdes-Samed Bernoussi, Mina Amharref, Mustapha Ouardouz. Cellular 

automata approach for modelling climate change impact on water resources. Int. J. Parallel 

Emergent Distributed Syst. (2019) 34(1): 21-36. 

https://doi.org/10.1080/17445760.2017.1331438 

[11] Nazar Rasheed Nori, Sandeep Kumar Gupta. The Role of Industrial Ecology in Maximizing 

the Value of the Organization: A Case Study of Mineral Water Industry Organizations of 

Duhok City, Iraq. Int. J. Serv. Sci. Manag. Eng. Technol. (2021) 12(3): 34-53. 

https://doi.org/10.4018/IJSSMET.2021050103 

[12] Angelika Zube, Dominik Kleiser, Alexander Albrecht, Philipp Woock, Thomas Emter, 

Boitumelo Ruf, lgor Tchouchenkov, Aleksej Buller, Boris Wagner, Ganzorig Baatar, Janko 

Petereit. Autonomously mapping shallow water environments under and above the water 

surface. Autom. (2022) 70(5): 482-495. https://doi.org/10.1515/auto-2021-0145 

[13] Totan Garai, Harish Garg. Possibilistic multiattribute decision making for water resource 

management problem under single-valued bipolar neutrosophic environment. Int. J. Intell. Syst. 

(2022) 37(8): 5031-5058. https://doi.org/10.1002/int.22750 

[14] Suresh Muthulingam, Suvrat S. Dhanorkar, Charles J. Corbett. Does Water Scarcity Affect 

Environmental Performance? Evidence from Manufacturing Facilities in Texas. Manag. Sci. 

(2022) 68(4): 2785-2805. https://doi.org/10.1287/mnsc.2021.4013 

[15] Tristan Thielmann. Environmental conditioning: Mobile geomedia and their lines of becoming 

in the air, on land, and on water. New Media Soc. (2022) 24(11): 2438-2467. 

https://doi.org/10.1177/14614448221122190 

https://doi.org/10.1080/00401706.2019.1623076


Water Pollution Prevention and Control Project 

37 
 

[16] V. A. Miklush, I. A. Sikarev, Tatiana M. Tatarnikova. Organization of Environmental 

Monitoring of the Port Water Area by Processing an Anti-Interference Signal from a Vessel 

Traffic Control System. Autom. Control. Comput. Sci. (2021) 55(8): 999-1004. 

https://doi.org/10.3103/S0146411621080204 

[17] Sivaraman Eswaran, Daniel Dominic, Jayapandian Natarajan, Prasad B. Honnavalli. 

Augmented intelligent water drops optimisation model for virtual machine placement in cloud 

environment. IET Networks. (2020) 9(5): 215-222. https://doi.org/10.1049/iet-net.2019.0165 

[18] Mina Emami Khansari, Saeed Sharifian. A modified water cycle evolutionary game theory 

algorithm to utilize QoS for IoT services in cloud-assisted fog computing environments. J. 

Supercomput. (2020) 76(7): 5578-5608.  https://doi.org/10.1007/s11227-019-03095-y 


