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Abstract

:

The protection and management of lakes is closely related to people’s quality of life and the rapid development of urban economy, and it is also an important aspect of realizing ecological sustainability. Hubei Province has over 1000 lakes, so the importance of the protection and governance of lakes is self-evident. Since the Lake Protection Regulations of Hubei Province came into being, Hubei Province has achieved the gradual extension and improvement of the system of responsibility for the protection of the lake. In order to understand the development of the system of responsibility for the protection of the lake and to explore the shortcomings in the implementation of the lake management system, this paper takes Wuhan city, capital of Hubei Province, as an example, as the object of research and evaluates the implementation effect of the lake protection mechanism and system after the promulgation of Hubei Province Lake Protection Regulations. According to the evaluation results, since the implementation of the regulations, the formal protection of lakes in Wuhan city has been promoted step by step, and the effect of lake management has also been remarkable. The government attaches great importance to lake protection, and the enthusiasm of government staff participating in this is increasing. However, the evaluation results also reveal some weaknesses of the current system of lake protection and governance, including the protection of lake quality, the perfection of the annual appraisal system and the administrative responsibility system, and the optimization of the lake garbage disposal system. On the basis of the results, this paper puts forward countermeasures and ideas to perfect the mechanism and system of lake protection and management in Wuhan city, in order to provide reference for the lake protection and management in other areas.
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1. Introduction


Water resources are an important resource for the rapid development of a city and an important condition for people to survive and develop. Wuhan, as a city that has over 100 lakes, is rich in water resources (Figure 1). According to the Wuhan City Lake Protection Regulations issued by the Wuhan Water Administration, there are 166 lakes in the Wuhan Lake area [1], of which 40 are located in the central city of Wuhan. However, with the rapid development of industrialization, the water pollution in some lakes is serious due to such factors as reclamation of farmland, urban construction and the imperfect construction of the legal system of lakes and the inadequate implementation of the lake protection responsibility mechanism, the lake area is also shrinking [2], especially in Liangzi Lake, one of the biggest lakes bordering Wuhan city [3]. From 2009 to 2013, Wuhan city’s water surface was reduced by a total of 14 square kilometres over a period of five years [4]. With the formal promulgation and implementation of the Hubei Provincial Lakes Protection Regulations (hereinafter referred to as the regulations) in October 2012, Wuhan city has used this as an opportunity to constantly enhance the bases for the protection of lakes and actively create institutional mechanisms, into a new era of lake protection. In the five years since the implementation of the regulations, good progress has been made in the establishment of the lake-head’s responsibility mechanism, the protection and management of lakes, the comprehensive treatment of lake water and the ecological environment of the lakes [5]. Over the past five years, a total of 13,600 patrols have been carried out to deal with 143 illegal cases involving the lake and 39 responsible persons. With the changing requirements over time, it is of importance to explore the current advantages and shortcomings during the five years since the enactment of the regulations.



Currently, most research that involves lakes is usually focused on water management (quantity and quality) with little on governance [6], and the existing researches only measure governance outcomes and do not offer holistic views of governance practices [7,8,9]. Also, estimating governance performance is generally complex because in most cases we do not know what and how to measure it [10]. However, the scientific assessment of the protection and governance state of lakes not only identifies shortcomings in the current work but also lays the foundation for the integration of the next steps. Cookey [11] noted that assessment of local people’s perceptions on governance performance within their communities can be a strong tool to determine the efficacy of natural resources governance systems, because they possess substantive knowledge about the resource system and areas where they live. Their local knowledge, which is often holistic and spatially specific, could be critical in local governance performance assessment [11]. Unfortunately, water governance performance assessments that explore local people’s perceptions are under-documented and rarely get due attention [12]. Therefore, in order to scientifically evaluate implementation of regulation, it is of significance to obtain real perceptions of local people and government staff.



The objectives of this study were: (i) to design a scientific and credible questionnaire based on the government-level in the context of the Likert scale which can reflect respondents’ real attitudes towards the implementation of local regulations; (ii) to analyze the state of the implementation of the Wuhan Lake Protection and Governance System based on the results of the questionnaire; (iii) to formulate the targeted countermeasures for improving the found shortcomings of the current Lake Protection and Governance System in Wuhan city.




2. Materials and Methods


2.1. Survey Design and Analysis Methods


Self-compiled questionnaires take a wide range of factors into account including age, gender, type of management, management level, etc. Among them the management department type involves the government, water, environmental protection, agriculture (fishery) industry, construction, forestry and other traditional lake management departments. The management level includes villagers’ committees, street offices, township governments, district and county governments, prefectural governments and provincial governments. The design principles and procedures of the questionnaire are strictly followed [13,14]. To ensure the reliability and scientific nature of the questionnaire, the team also organized a small test and audit process [15,16] to ensure the credibility and effectiveness of the findings. In the structure design of the questionnaire, the structure questionnaire is combined with the unstructured questionnaire [17]. Because the structure questionnaire is fixed to give an answer to the problem, the unstructured questionnaire is open-ended and the problem is unified, but in order to give the answer, the use of both fully combines the characteristics of qualitative and quantitative research. The questionnaire is divided into five main areas:

	(1)

	
The basic personal information of the interviewees, including the sex, age, work, unit name, and administrative level of the unit, are used to understand the person who completes the interview, so that data can be collected and analyzed.




	(2)

	
The implementation of the lake management mechanism in Wuhan city, including the regional coordination, the departmental linkage mechanism, the annual appraisal system for lake protection and the administrative responsibility system etc. This paper mainly investigates the degree of satisfaction in the implementation of Lake Protection Management System and whether it has been effectively implemented.




	(3)

	
The implementation of the Lake protection-related regime in Wuhan city, which includes, among others, the implementation of the lake protection investment system, the ecological compensation system, the lake census system, the lake survey system, and the minimum water level system. It is used to understand the implementation of the means and mechanisms for the ecological protection of lakes with a view to establishing a focus for the improvement of the system which has not yet been perfected.




	(4)

	
The regulations’ operational evaluation is intended to understand the overall evaluation of the degree of implementation and operation of the regulations at all levels, as well as its economic and other implications.




	(5)

	
The key aspects of lake protection should be understood in the light of the specific requirements of the regulations, such as the quality of the water, the size of the lake, the number of lakes and so on to understand whether the goal of lake protection is balanced and consistent, to the next need to further strengthen the work of the inspection and to the serious problems of the lake protection priority control.









To assess the implementation of the Lake Protection and Governance System in Wuhan city, the project team has conducted a study on the design of the lake in the context of the Likert Scale Method. The Likert scale is a psychological response scale [18], consisting of a set of attitudinal items, assuming that each item has the same value of attitude and that a score is given on the basis of the respondent’s consent and the degree of disagreement. The scores of each item were then evaluated statistically and divided into 5 grades, 7 grades, and 10 grades of the Likert scale, which are often used for questionnaire research. The Likert scale can be used to measure the attitudes of interviewees through the selected answers, which is different from ordinary right and wrong questions. The scale can also find the differences in the degree of respondents’ opinions. In addition, the Likert scale is simple and feasible in structure design, and it is widely used in market management, agriculture, environmental protection, medical treatment, biology, education and other fields [19,20,21,22,23,24]. The content of the implementation of the system of lake management protection in the project group was assigned to the degree of satisfaction. The highest (very satisfied) assignment was 5 points and the lowest satisfaction (very unsatisfactory) was assigned to 0 points. The median value is 1, 2, 3, 4, and the maximum value is changed according to the evaluation item. Based on the study of the maxima, minima, mean, variance and standard deviation of each project, the study group objectively analyzes and evaluates the implementation of the Lake Protection and Governance System in Wuhan city.




2.2. Materials Collection


A total of 163 questionnaires were distributed in the survey, 157 were effectively recovered and the recovery rate was 96.3%. In the course of the questionnaire, stratified sampling was used to divide the overall unit into subtotal (layer) according to its department type and department level, and then carry on the questionnaire from each layer in simple random sampling. The percentage of men and women in the survey was 56.7% and 43.3%, respectively. The sex ratio of the sample was reasonable and the average age of the respondents was 34 years. The proportion of respondents involved in the government, environmental protection, forestry, agriculture and other traditional departments involved in lake management were: 4.5% of the government’s work; 83.5% in the water sector; 0.6% in the environmental protection sector and 2.5% in the agriculture (fishery) sector. The construction sector accounted for 1.9% and the forestry sector accounted for 0.6% (Figure 2).



In addition, the proportion of the respondents in the survey was 1.3% of the government units at the provincial level; 6.4% of the local and municipal governments; 82% of the government at the district and county level, and 6% in the township government; street (office) accounted for 1.3% and belonged to the villagers’ committee at 2.5% (Figure 3).



In the survey, 62.4% of the units were engaged in law enforcement; 3.2% were engaged in the formulation of relevant policies and laws; 13.4% were engaged in advocacy and 21.00% were engaged in other work (Figure 4). The work involved is: offices, housekeeping, city management, business management, lake management, internal affairs, co-ordination, inspectors, and technical expertise. On the whole, the overwhelming majority of the investigation are law enforcement officers. They all have a clearer understanding of the regulations on lake protection and have a more intuitive feeling for the implementation effect of law enforcement.





3. Results and Discussion


3.1. A Preliminary Statistical Analysis of the Results


3.1.1. The Effect of the Implementation of the Regulations on Lake Protection


Compared with five years ago, the government staff had a significant role in controlling the behaviors of “lake filling” and “lake occupation”. The results of the analysis of the degree variables showed that the interviewees believed that, after the implementation of the regulations, there are immediate effects on such acts as “lake filling” and “lake occupation”, which have been greatly suppressed, and the protection of the lake in Wuhan city has been pushed forward. Most of the interviewees said that the lake management effect is very remarkable. The proportion of people who have participated in the protection of lakes in the government sector is 86%, and the importance attached by the local government to the protection of lakes is quite high (with a full score of 5 and a statistical mean score of 4.69). This is the result of vigorously promoting the reform of the lake protection system, setting up a special lacustrine management body and coordinating organization, and perfecting the lake protection team in Wuhan city in recent years. It also shows that the importance of the Lake Protection work in the government departments is increasing, and the enthusiasm of the government staff to participate in the lake protection work is increasing.




3.1.2. Respondents’ Knowledge of the Current Responsibilities and Priorities of Lake Protection


The regulations of the administrative departments responsible for the protection of lakes in cities, counties and cities of Hubei are relatively specific and clear (with a full score of 5 points and a statistical mean score of 4.54). In the focus of lake protection work, the work of the interviewees in relation to a number of lake protection objectives specified in the regulations is balanced in terms of importance perception and averages around 10%. Among them, it is believed that the focus of the work should be “Protection of lake water quality”, with the highest proportion, reaching 11.8%. “Protecting lake area from decrease”, followed by 11.5%. The third is to protect the number of lakes from decreasing, accounting for 10.5% of the total. These state that in the “Five Guarantees” specified in the regulations, protection of water quality, quantity of water and number of lakes are the three most important tasks that government workers consider most important. Few people think that “Enhance the ability of flood control and drought resistance” is the focus of the lake protection work, which shows that one of the main functions of the lake has not been given high priority by government staff. In addition, 9.2% of the respondents think that lake sustainability needs to be strengthened, which is the largest. “Solving lake protection problems in time” and “Strictly stop the destruction of lakes”, as the next priority, accounts for 8.8%. It shows that these three tasks are short boards that still need to be reinforced in the day-to-day management of lakes (Table 1).





3.2. The Results and Discussion of the Classification and Evaluation of the System of Protection and Management of Lakes


3.2.1. Integrated Assessment of the Effectiveness of the Implementation of the Lake Protection Mechanism


Since the enactment of the Regulations, Wuhan city has developed and implemented a series of lake protection mechanisms. This paper designs a comprehensive evaluation of the implementation effect of the lake protection mechanism from three aspects: the regional coordination system of cross-sectoral lake protection and the responsibility system and linkage mechanism of lake protection. The results of its research are shown in Table 2.



As can be seen from Table 2, the effectiveness of regional coordination in the field of cross-sectoral lake protection is at the general level, with an average score of only 2.99 (assigned at a full score of 5) and a standard deviation of 0.932, reflecting the wide divergence of responses to this question; the wide range of views of the interviewees on the regional coordination of lake protection and the scope for further improvement in the regional coordination of lake management protection. It also reflects the apparent problems of Wuhan city’s cross-sectoral lake management.



In terms of the rationality of the annual appraisal system and the administrative responsibility system for lake protection, the respondents were assessed as 2.56 (assigned according to a full score of 5), with a standard deviation of 0.581. In comparison with the implementation of the other two systems (the regional coordination system and the linkage mechanism), this is a very low level, which fully demonstrates the general acceptance of the legitimacy of the annual appraisal system and of the administrative responsibility system. Some respondents also said the system was not very reasonable. This aspect shows that the examination mechanism and the system of responsibility bring great pressure to law enforcement, which is considered by a small number of interviewees as a straitjacket on themselves. In the minds of grass-roots law enforcement, this system of administrative responsibility and appraisal system cannot be fully realized in the concrete implementation. On the other hand, it also shows that the lake protection administrators do not attach too much importance to the appraisal mechanism and responsibility system, in other words, such a system does not play a visible role in most of the interviewees. It should be made clear that the annual appraisal system and of the administrative responsibility system are important measures to achieve the objectives of lake protection, and are also the key safeguards to ensure the effectiveness of the regulations. Therefore, the establishment and implementation of the system will enhance the functioning and effectiveness of the enforcement examination mechanism to facilitate the smooth implementation of the regulations. The realization of positive guidance for law enforcement personnel in lakes should be the focus of lake work in the future.



The results of the survey on “the effectiveness of the implementation of the sectoral linkage mechanism and joint meetings system” showed that interviewees believed that the linkage mechanism had been well implemented (with a combined rating of 3.10 on a scale of 5). However, respondents were more divided on the question, with a standard deviation of 0.955; in other words, there were still inconsistencies in the effectiveness of the sectoral linkage mechanism and joint meetings. It also shows that there may still be some problems in the implementation of the system.




3.2.2. An Evaluation of the Effect of the Implementation of the Lake Protection System


In terms of the effectiveness of the implementation of the lake protection investment system in the regulations, the average score was 3.33 (assigned at a maximum of 5 points). The results show that the evaluation of the implementation effect of the lake protection investment system is generally above-average (as shown in Table 3). As a result, the respondents’ investment in Lake Protection over the past few years has been relatively satisfactory, indicating that Wuhan city has been working hard over the past few years to protect the lake, and the investment mechanism is becoming more and more perfect. But the standard deviation is slightly higher, indicating that there is still some disagreement among grass-roots managers on the investment mechanism. For the law enforcement at the grass-roots level, investment is the basis for other work. Without sufficient investment, the lake protection work lacks the continuous power, and the lake protection measures and technologies cannot keep up with the need of management.



The ecological compensation system is the key innovation system in the regulations. From the research point of view, the average effect of this system is 3.26 (assigned according to the full score of 5 points). The results show that the evaluation of the implementation effect of the ecological compensation system is better overall. The high standard deviation of 0.866 indicates that there is some disagreement among grass-roots political law enforcement on the implementation of the eco-compensation system, which is related to the status quo of the implementation of ecological compensation in Wuhan city. In some places, the ecological eompensation system is better to protect the water quality and the water ecology because the lake protection funds are abundant, and because of the six-lake connection project and the ecological water network project of the East Lake [25], the eco-compensation system becomes more effective. However, as a part of the region of ecological protection, the implementation of this system may not be done very well because of the lack of corresponding compensation. On the whole, the ecological compensation for lake protection in Wuhan city has a system guarantee, as well as practical history and experience. At the same time, the construction of the Lake Protection Project has some support in terms of capital investment, so from the overall point of view, the implementation of this system is still very good.



As to whether the lake census system is reasonable or not, the maximum value of the implementation effect of the lake census system is 3, which is reasonable and can be done. The average value of the assessment was 2.58 (assigned according to the full score of 3 points), indicating that the evaluation of the implementation effect of the lake census system was generally high. This system has been well implemented since the enactment of the regulations. In 2012, in conjunction with the “One Lake One Prospecting” campaign carried out by the Provincial Lakes Bureau, Wuhan city carried out a positioning survey of all the lakes in the city. The functions, geographical location, water quality and quantity of the lakes in the whole city were determined. The information of characteristic elements such as area is arranged in an all-round way, and the specific object and scope of lake protection in Wuhan city are established. It should be said that the implementation of Wuhan lake census system occupies a primary position in the country.



The reasonable evaluation of the public notice system of lake exploration was 2.67 (the maximum value of assignment was 3), which indicated that the system was well implemented. The minimum water level system was reasonable 2.30 (maximum value 3), which shows that the implementation of this system is also relatively good. But the implementation of the lowest water level line system is slightly lower than that of the boundary survey publicity system, which shows that the lowest water level line system may be more difficult to implement than the survey public notice, and it is slightly more difficult to enforce the law. On the other hand, the minimum water level system is designed to protect the ecology of lakes and to prevent the deterioration of aquaculture functions, so it needs more precise and specific measurement methods as the basis. Currently in Wuhan city, lake protection is in the transition period from the protection of form to the protection of ecology. The means and mechanism of lake ecological protection are not perfect.




3.2.3. Assessment of Other Major Lake Protection Systems


In addition to the evaluation of the above lake protection systems, the questionnaire also provides assessments of the implementation of pollution prevention projects; the satisfaction of the garbage disposal system and the implementation of the lake information sharing mechanism (Table 4).



Pollution prevention projects mainly include the behavior of lake filling, lake encroachment, illegal farming and so on. Among them, the maximum value of the implementation effect of the pollution prevention projects was 4, and the average score was 3.56, which shows that the system’s design was reasonable and the implementation effect very good. Limiting the discharge of pollutants, as defined in the regulations, is an important basic system for water quality and ecology protection in the five-guarantee targets of lakes. It is considered by environmental law enforcers to be in good condition, which shows that the law-enforcers have made great achievements in the discharge of lake pollution. In recent years, with the rapid development of Wuhan city’s economy, the real estate of Wuhan city encircled the lake [26] and a large number of projects along the lake began one after another, the water quality of the lake in Wuhan city has been kept stable. Restrictions on pollution-control projects and pollution are key initiatives, and it also reflects the government’s firm determination to implement the national strategy of ecological civilization and realize the goal of “Beautiful Hubei”.



The survey on the garbage disposal system shows that nearly half (45.2%) of the respondents noticed pollutants in the lakes and garbage collection facilities, indicating that lake pollution still exists in some places, mainly living sewage; garbage and feces and other non-point sources of pollution. It also shows that the respondents were satisfied (the maximum value of the value assigned to the waste disposal to meet the need was 4 and the average was 2.83). Overall, compared with the other systems mentioned above, since previous surveys have found that people often observe pollutants such as garbage around lakes, the evaluation of the implementation of such a system is relatively low. Furthermore, respondents’ responses to the survey were more divergent, with a standard deviation of 1.024, indicating that some respondents were still quite dissatisfied with the lake garbage collection. The disposal of lake garbage appeared to be one of the priorities of urban lake protection. Since Wuhan city has a large number and wide distribution of lakes, there is still a long way to go to realize the full protection of the lake and to realize the zero pollution.



The statistical results show that the maximum value of implementation effect of the information sharing mechanism is 4, and the average value of the respondents is 3.56, which shows that the evaluation of the implementation effect of the system is generally high. Lake information sharing is the foundation of the smooth development of lake protection, but it has always been one of the most difficult problems in lake protection.



Prior to the implementation of the regulations, the protection of lakes had been in a state of administration by the various units involved in the lake for a long time. The administrative departments of environmental protection, water conservancy, forestry and agriculture collected lake data according to their work needs. Moreover, the different channels and ways of collecting data in different departments lead to the same kind of data, which greatly limits the efficiency and accuracy of lake protection work, resulting in the lake not being protected scientifically and effectively. Therefore, the regulations, while perfecting the system of the lake protection system, also realize the unified management of lakes and scientific protection through the establishment of Lake Protection Information Sharing Mechanism.




3.2.4. Evaluation of the Operational Effect of the Regulations


As shown in Table 5, the operational evaluation of the regulations was higher, (with a maximum value of 3 and the average of the respondents being 2.67), meaning that most of the systems and implementation were considered to be operational. The operability of the law is a prerequisite for the validity of the law, and the law that cannot be enforced is lifeless. The accumulation of chemical fertilizers and pesticides into lakes through groundwater leads to excessive heavy metal content in lakes and increases health risks. They have done scientific system design and scientific countermeasures to realize the duty of lake protection management and strengthen the law enforcement efficiency of lake protection [27]. The operation of the regulations is high, which will directly enhance the enforcement of the law. According to the results of the survey, this rule is very obvious, and the mean value of the strict execution of the law is 2.47 (the maximum value is 3), which means that the overall evaluation of the implementation of the regulations is generally higher. As a result, based on the operability of the regulations and the high level of enforcement, the survey revealed that the overall assessment of the regulations was high (the maximum was 3 with an average value of 2.42).



The survey revealed that the respondents’ assessment of the impact of the regulations on economic development was generally high. (The maximum economic impact has a maximum value of 3, which is considered to have a positive impact, with an average value of 2.66.) It is generally accepted that the protection of the lake environment may hinder economic development, as the lake is a good economic resource to be exploited. With the development of the structural reform of the country’s supply side and the guidance of the concept of “Lucid waters and lush mountains are invaluable assets”, the public has a new and deeper understanding of the relationship between environmental protection and economic and social development. The lake is a precious natural ecological resource in Wuhan city, and an important strategic resource for the sustainable development of Wuhan’s economy and society. The economic function of lake has been paid more and more attention by the government and the people.






4. Main Problems and Countermeasures in the Implementation of Lake Protection and Management System Compared with International Experiences in other Lakes


4.1. Based on the Protection of Lake Source to Ensure that the Lake Water Quality Does not Deterioration


As shown in Table 1, the focus of current lake protection efforts and responsibilities is “Protection of lake water quality”. In recent years, the Wuhan government has been working to improve the protection and restoration of many lake ecosystems in the city and has implemented such policy measures as the “Lake Chief System”. The engineering measures and legal measures, such as “controlling the source and reducing the discharge”, “pollution interception” and “connecting lakes” have generally made good progress, and have demonstrated significance in the field of lake management.



For the prevention and treatment of lake pollution, we should focus on ecological management [28], use from the source, strengthening the source control, and reduce pollution actively. Lake pollution sources have four sources: industrial emission, agricultural production, domestic sewage and lake farming. For the discharge of industrial emission, the relevant government departments should strengthen the industrial emissions of polluting industries around lakes, strictly control emission standards and adopt policies to encourage enterprises to carry out cleaner production; thus, the accumulation and pollution risk of heavy metals in sediment can be reduced at source. The pollution of lakes by agricultural production is mainly caused by field fertilization and pesticides. The accumulation of fertilizers and pesticides into the lakes by groundwater, resulting in excessive levels of heavy metals in lakes and increasing health risks. It is also possible to cause eutrophication of the water body, resulting in blooms, etc. Therefore, it is necessary to implement agricultural management policy, to guide the use of pesticides and fertilizers, to promote accurate fertilization, to implement drip irrigation techniques and so on to avoid overwater pollution of lake water [29]. For the control of the discharge of domestic sewage, we have found, through field surveys, that some residents still live around the lake or even on the small islands in the lake, so it is necessary to collect and dispose of the domestic sewage of this part of the population, and strive to meet the emission targets. The water pollution caused by fish farming on the net, and the large amount of human and animal manure and fertilizer are poured into the lake during the development of aquaculture, thus causing eutrophication; water pollution is caused by the decay of by-products of aquaculture, fish and shrimp waste and dead fish and shrimp [30]. At the same time, the dense net box hinders the natural flow of water body and seriously affects the normal dilution and self-purification function of the water body. The quality of water in lakes such as Honghu Lake and Changhu Lake deteriorates from July to September [31,32]. The relevant departments of the government shall strengthen the management of lake farming, advocate for a rational way of breeding, strictly control the breeding areas, avoid over-breeding and overburden the lakes, and pay attention to the proper dosage of feed, avoid serious contamination of the breeding grounds. Lake Victoria of Africa is a case in point. Lake Victoria has long been affected by unreasonable agricultural production, land use, and wetland damage [33], and various kinds of pollution are discharged directly into the lake, causing the water quality to deteriorate. With the implementation of the Lake Victoria Environmental Management Project (LVEMP) in coastal countries, water quality monitoring networks, operational gauging stations and water quality restoration laboratories have been established [34]. In addition, the management of the lake is closely related to the improvement of the livelihood of the local people, and the pollution at the source is strictly controlled, so that water quality of Lake Victoria is constantly improving. Therefore, the government can learn its management methods, integrate ecological protection with science and technology, social economy and so on, control pollution at source and protect water quality [35].




4.2. Perfecting the Annual Appraisal System and Administrative Responsibility System of Lake Protection


The system of annual appraisal of the responsibility for the lake protection of and the system of administrative responsibility is an important measure to realize the goal of lake protection. It is also the key guarantee to ensure the effectiveness of the regulations. It will further encourage the government departments involved in the lake to fulfil their duty to protect the lakes and promote the implementation of the principal responsibilities of the various lake protection agencies [36]. However, the investigation shows that the examination mechanism and responsibility system bring great pressure to the law enforcement, and lack of confidence in the successful implementation of the system. Therefore, to improve the function and effect of the law enforcement examination mechanism, we should also pay attention to the proper positive guidance for the law enforcement personnel of the lake, thus fundamentally encouraging the government to carry out the lake protection work. In this respect, the water environment management of American lakes is worthy of reference. Taking the recovery plan of the Great Lakes as an example, the protection of the Great Lakes is jointly supported by the government, civil society organizations and enterprises, and a multi-level management mechanism has been established, including the commission and the special action group. At the same time, the water management organizations involved include the United States Environmental Protection Agency, the United States Department of Agriculture, the Geological Survey, etc. [37]. The water management agencies involved are well-defined, well-connected and well-managed. For the management of the tributaries of the Great Lakes Basin, the appropriate subdivision of authority over the coastal cities, and coordination and liaison groups comprising the United States Secretary of state and the chief executives of the major United States departments are responsible for coordination and assessment to ensure that the responsibilities are in place. With the implementation of the project, the lake water quality environment in the Great Lakes region has improved remarkably [38]. At present, the government should clarify the responsibilities of the various departments in water environmental management, upgrade the lake-head level, define the responsibilities of the lake-masters [39], strengthen the management of cross-basin waters [40], and improve the annual target appraisal method, and carry out the evaluation of target responsibility regularly, carry out the development, and further improve the mechanism of sound responsibility.




4.3. Optimizing Garbage Disposal System and Strengthening Eco-Environmental Education and Publicity


As can be seen from Table 4, the results of the evaluation of the waste disposal system of the lakes by the relevant staff members are not very good. Therefore, a more efficient and feasible system for the disposal of lake garbage in Wuhan remains the focus. Wuhan city has a long way to go to achieve zero pollution in lakes, given the large number of lakes and the wide distribution of lakes [41]. But the optimization of the garbage disposal system is imperative. The corresponding supervision system should be established, and the penalty should be increased so as to reduce the pollution of the water body. Therefore, it is essential to solve the problem by strengthening the construction of high standards [42] and a high-level law enforcement team by adopting the prevention-oriented and comprehensive management method. Public awareness of environmental protection should also be fully mobilized, environmental publicity should be stepped up, supervision and participation of the public and the public media should be strengthened, and the media network should be fully used [43]. The Great Lakes action plan gives much attention to the promotion of education. The plan integrates the promotion of education into society, families and schools, and builds a complete ecological environment protection education system [44]. In addition, the Great Lakes project also launched relevant great lakes conservation courses, which were incorporated into the assessment system as its core curriculum, effectively promoting the spread of the idea of lake protection among the people and improving the national quality [45]. Hubei province is an important province in terms of education, while Wuhan city has a large number of universities, and can set up some related courses such as East Lake, Liangzi Lake, to raise the awareness of lake protection among the whole population.





5. Conclusions


To quantitatively understand the development of the system of responsibility for lake protection and the shortcomings in the implementation of the lake management system, this study took the Chinese Wuhan city as the research object and evaluated its implementation effect of the lake protection mechanism and system after the promulgation of Hubei Province Lake Protection Regulations. Generally, the survey results of the designed questionnaire based on the Likert Scale Method indicated that the importance of lake protection in government departments and the enthusiasm of government staff to participate in lake protection were increasing, and the effect of the implementation of the regulations on lake protection was effective to some extent. Furthermore, some weaknesses in the current system of the lake protection and governance had been exposed and were mainly included in the fields of the lake quality protection, the annual appraisal and administrative responsibility system of lake protection, and the lake garbage disposal system. Combined with the experience of lake protection at home and abroad, the targeted countermeasures including enhancing the protection of lake source, clarifying the responsibilities of various departments in water environmental management, improving the annual target appraisal method, strengthening the construction of a high-level law enforcement team, mobilizing the public awareness of environmental protection were proposed for the local government and corresponding decision-makers. The present study based on the Likert scale evaluation method could provide the scientific practices for assessing implementation of urban lake protection and governance system and references for sustainable urban lake protection and management in other cities.
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Figure 1. Distribution map of the lakes in the Wuhan city. 






Figure 1. Distribution map of the lakes in the Wuhan city.



[image: Sustainability 10 03379 g001]







[image: Sustainability 10 03379 g002 550]





Figure 2. Proportion of departments surveyed. 
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Figure 3. Proportion of unit membership of respondents. 
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Figure 4. Proportion of work performed by respondents. 
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Table 1. Current responsibilities and priorities of lake protection.
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	Responsibilities and Priorities
	Proportion (%)





	Protection of lake area from reduction
	11.5



	Protecting the number of lakes from decreasing
	10.5



	Protection of lake water quality
	11.8



	Enhancing lake sustainability
	9.2



	Implementation of the lake protection responsibility system
	8.4



	Solving problems in lake protection in time
	8.8



	Strictly stop the destruction of lakes
	8.8



	Enhance the ability of flood control and drought resistance
	6.5



	Strengthening ecological restoration
	8.1



	Strengthening lake supervision
	8.3



	Perfecting the system of departmental coordination
	8.1
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Table 2. Evaluation of the effectiveness of the implementation of the Lake Protection Mechanism.
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Assignment of Implementation Effect

	
N

	
Minima

	
Maxima

	
Full Score

	
Mean Value

	
Standard Deviation

	
Variance






	
The Regional Coordination System of cross-sectoral Lake Protection

	
154

	
0

	
4

	
5

	
2.99

	
0.932

	
0.869




	
The Responsibility System

	
157

	
0

	
3

	
2.56

	
0.581

	
0.338




	
The Linkage Mechanism

	
157

	
0

	
4

	
3.10

	
0.955

	
0.913
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Table 3. An evaluation of the effect of the implementation of the lake protection system.
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Assignment of Implementation Effect

	
N

	
Minima

	
Maxima

	
Full Score

	
Mean Value

	
Standard Deviation

	
Variance






	
Investment System

	
157

	
0

	
4

	
5

	
3.33

	
0.737

	
0.543




	
Ecological Compensation System

	
156

	
0

	
4

	
3.26

	
0.866

	
0.750




	
Lake Census System

	
157

	
0

	
3

	
3

	
2.58

	
0.568

	
0.322




	
Public Notice System of Lake Exploration

	
157

	
0

	
3

	
2.67

	
0.571

	
0.325




	
Minimum Water Level System

	
154

	
0

	
3

	
2.30

	
0.887

	
0.786
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Table 4. Assessment of other major lake protection systems.
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Assignment of Implementation Effect

	
N

	
Minima

	
Maxima

	
Full Score

	
Mean Value

	
Standard Deviation

	
Variance






	
Pollution Prevention Projects

	
157

	
0

	
4

	
4

	
3.56

	
0.673

	
0.453




	
Garbage Disposal System

	
157

	
0

	
4

	
2.83

	
1.024

	
1.049




	
Lake Information Sharing Mechanism

	
156

	
1

	
4

	
3.56

	
0.693

	
0.481
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Table 5. Evaluation of the operational effect of the regulations.
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Assignment of Implementation Effect

	
N

	
Minima

	
Maxima

	
Full Score

	
Mean Value

	
Standard Deviation

	
Variance






	
Operability

	
155

	
0

	
3

	
3

	
2.67

	
0.593

	
0.352




	
Overall evaluation

	
157

	
0

	
3

	
2.42

	
0.545

	
0.297




	
Level of enforcement

	
157

	
0

	
3

	
2.47

	
0.656

	
0.430




	
Impact on economic

	
156

	
0

	
3

	
2.66

	
0.638

	
0.406
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