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Abstract 
Since ancient times, the Chinese people have revered building on mountains and living 
by the water. In contemporary urban development, the moat not only plays a role in 
beautifying the environment and regulating the climate of water sources but also plays 
a humanistic value of cultural inheritance and promotion in today's enriched spiritual 
life of people. This paper takes the comprehensive ecological management of the moat 
landscape ecology in Xi'an as the research content and explores the landscape 
characteristics, historical origin, and environmental status and problems of the moat in 
Xi'an based on the concept of sponge city governance. In addition, the paper analyzes the 
role of introducing the sponge city concept into the landscape management of the moat 
in Xi'an. Finally, the paper discusses the comprehensive ecological management strategy 
and phased implementation of the moat landscape ecology in Xi'an based on sponge city, 
aiming to provide an empirical reference for the sponge city governance concept and 
moat protection and improvement in China. 
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1. Introduction 

With the accelerated pace of urbanization, the problem of the ecological environment being destroyed 
is becoming more and more serious, and the importance of green areas and ecosystems in cities for 
environmental protection has been gradually highlighted [1]. In Xi'an, a famous historical and cultural 
city, its moat and the Xi'an Ming City Wall are an inseparable combined whole. They have made 
important contributions in resisting foreign invasion and protecting national security together. With 
the rapid development and planning of the city after the reform and opening up, the cultural functions 
carried by the moat and the city wall have replaced the original defensive functions. However, water 
resources and water pollution problems, such as domestic water and sewage discharge due to the huge 
population brought by urbanization, have become increasingly prominent, and the construction work 
of the moat in Xi'an has encountered unprecedented difficulties [2]. Therefore, this paper discusses 
and analyzes the comprehensive management of the moat landscape ecology in Xi'an based on the 
governance concept of sponge city, which has important social value and economic benefits. 

2. Overview of Xi'an Moat Landscape 

2.1 Overview of the Xi'an Moat 

As a relatively well-preserved urban defense project at this stage in China, the Xi'an Moat is a key 
tourist attraction integrated with the surrounding area and is an important manifestation of the 
material carrier of the thousand-year-old capital of Xi'an. The moat is 14,700 meters long, with a 
normal storage capacity of 1 million cubic meters and a maximum storage capacity of 1.4 million 
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cubic meters, along with 7 dams, 11 gates, 5 municipal box culverts, and 17 sewage pipes. In addition, 
there are 46 rainwater pipes connected inside and outside the city, which is an important rainwater 
regulation facility in Xi'an. 

2.2 Historical Origins 

The Xi'an moat was initially scaled up in the late Tang Dynasty and was repaired one after another 
during the Zhaozong era of the Tang Dynasty, the early Ming Dynasty, the mid-Ming Dynasty, the 
Tongzhi Dynasty, and many subsequent dynasties such as the Song and Qing Dynasties, and has 
contributed to the construction of the city of Xi'an. After the founding of the People's Republic of 
China, the city of Xi'an was confined to its original design plan, which changed the original strong 
urban defense function of the city moat to an important city pond with a more prominent urban 
cultural carrier and a more obvious water environment regulation function. 

3. Current Situation and Problems of Xi'an Moat Landscape Environment 

3.1 Current Situation 

The present Xi'an moat was built along the base of the Ming Dynasty and was a wall structure with 
strong defensive features common in ancient urban construction. After the founding of New China, 
it was changed from the original strong urban defense function to the urban water supply and drainage 
function. The continuous changes in the economy and society have exerted pressure on the moat 
project to a large extent with urban development waste and wastewater, causing serious 
environmental problems in the moat project and even causing the historical and cultural appearance 
of the moat to be covered up in the dirty wastewater waste. 

3.2 Main Problem 

The environmental problems of the Xi'an moat are mainly reflected in the landscape aspect, water 
quality and ecology, and historical heritage. The landscape aspect of the moat mainly includes many 
elements, such as the design of the connection between the wall structure and the moat wall structure, 
the landscape design between the internal waters of the moat, the landscape design of the ring road 
structure, and the node design of the important engineering structures. Many problems exist in the 
structural design of the moat in Xi'an, such as improper topographic treatment and unreasonable 
terrain utilization. Many factors such as excessive height of earth accumulation and structural 
integrity of the city wall affect the overall safety of the moat structure. Secondly, the landscape design 
of the moat project is not sufficiently matched with the rich cultural connotation of the city, which is 
not conducive to the shaping and beautification of the city's image and easily reduces the visual 
enjoyment of the city's ordinary residents. In addition, the poor quality of water resources inside the 
moat will also directly affect the city perception, leading to a greater negative impact on the tourism 
industry in the development of Xi'an city. 

4. The Role of Introducing the Concept of Sponge City into the Moat 
Landscape Management of Xi'an City 

Under urban development, the functions of city walls and moats in Xi'an have changed, further 
transforming from the previous function of resisting external invasion to many functions such as 
environmental protection, ecological landscape improvement, and historical and cultural inheritance. 
In the long-term ecological development of Xi'an city moat, there are many problems such as 
unreasonable landscape design, poor quality of water source of the moat, and inadequate function of 
environmental protection. The concept of sponge city construction focuses on building the city into 
a good space for living and working. The introduction of this concept into the process of moat 
landscape management in Xi'an can continuously improve the quality problems existing at the present 
stage of the Xi'an moat and create a good ecological environment. It can lay a solid foundation for 
the creation of Xi'an's living environment and city image, and can also provide support for the 
historical and cultural inheritance of Xi'an and the continuation of the national bloodline. 
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5. A Comprehensive Ecological Management Strategy for the Moat Landscape 
of Xi'an based on Sponge City 

5.1 Strategies and Methods of Transformation 

Based on the sponge city of Xi'an, the renovation strategy of its moat landscape ecological 
comprehensive management includes the construction of a sponge green belt around the moat, the 
combination of landscape green space and plant initiatives, and the historical and cultural heritage 
and connection. The construction of the sponge green belt around the moat covers the establishment 
of artificial wetlands, and the installation of rain garden networks and ecological barges [3]. In the 
process of creating and constructing an artificial wetland environment, managers and users should 
uphold the basic view of the unity of ecological and social benefits to maintain ecological balance. 
Thus, it can guarantee the diversity of the artificial wetland environment and the integrity of the 
wetland ecological community, promote the artificial wetland environment can be well coordinated 
and cooperate with the surrounding urban space, promote the natural circulation mechanism of the 
water body function well, and guarantee the full play of the basic function of artificial wetland water 
containment. Figure 1 is a schematic diagram of the ecological transformation of the moat river 
channel, and Figure 2 is a schematic diagram of the ecological transformation of the moat barge. 

 

 
Figure 1. Schematic diagram of the ecological transformation of the moat river 
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Figure 2. Ecological transformation of the moat barge 

 

In the maintenance process of artificial wetlands, small entrances can be built with the help of large 
high-quality terrain entrances, and ornamental steps can be designed in the internal area of artificial 
wetlands in accordance with the natural terrain and environment. In this way, both for the city life 
people to provide park walking rest seat, promote the continuous improvement of urban infrastructure, 
but also to improve the optimization of the internal water quality operation function of the artificial 
wetland, so as to promote the coordination of the wetland ecosystem and other water environment 
system. Figure 3 shows the design of the moat rain garden. In addition, in the design of the moat of 
Xi'an city, the moat along the river bank downward can be designed as a succession of step water 
features in the form of water splashing up water to drive the addition of oxygen in the water, to ensure 
better growth of plants. In the setting of the rain garden network structure form, small collection 
ponds can be designed at the bottom of the moat walls, and fixed impurities and waste filtration 
systems can be installed inside the collection ponds to guarantee that the water quality entering the 
moat meets the ecological environment needs [4]. 

 

 
Figure 3. Schematic design of moat rain garden 

 

 
Figure 4. Schematic diagram of the ecological floating island of Xi'an moat 
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As far as the integration of landscape green space and plants is concerned, there are two ways to 
establish ecological floating islands and introduce water purification plant applications. The 
establishment of ecological floating islands is to change the original mode of production and 
operation, that is, to transplant the plants that used to grow only on land into the aquatic environment 
with special treatment and planting technology, so as to realize the construction effect of "moving the 
garden to the water". Figure 4 shows the diagram of the ecological floating island in the moat of Xi'an. 

In terms of historical and cultural inheritance and connection, the main purpose is to realize the city's 
image with the creation of landscape space and the inheritance of cultural elements, and to improve 
the transformation process of the moat of Xi'an city. 

5.2 Public Participation and Innovation 

Under the governance concept of sponge city, the comprehensive ecological management of the moat 
landscape in Xi'an has strengthened the important values of public participation and innovation. It 
makes efforts to establish urban farm gardens, waterfront landscape space experience optimization, 
and ecological science education. Figure 5 shows the establishment strategy of urban farms. 

 

 
Figure 5. Establishment strategy of urban farm 

 

As far as the establishment of urban farm gardens is concerned, a poetic lifestyle and the graciousness 
of returning to nature full of greenery are the constant pursuits of people's life. Older communities in 
the context of accelerated urbanization in Xi'an continue to age and fragment, making it difficult to 
meet contemporary needs, and new communities struggle to meet the changing needs of the times. 
Urban farm gardens, as a design form that turns urban green spaces into dynamic and resilient, can 
contribute to a new type of urban garden that is innovative, coordinated, green, and open to the 
greatest extent possible through features such as public participation and edible landscapes. With the 
help of the community's autonomous management, the industry collaboration of gardening 
enthusiasts and the special management measures of organizations such as schools, we can guarantee 
the creation of a good neighborhood space for the general public. It can promote different age classes, 
different social positions, and other types of people to be taught and inculcated in a good 
environmental space, implicitly influence the general public's ecological protection consciousness 
and scientific development behavior, bring into play the subjective initiative of the public, mobilize 
the general public to participate in the construction and management of living space greening, and 
lay a solid foundation for the guarantee of diversity and richness of urban living space at a later stage 
[5]. 

Water is fundamental to human survival dependence. But in a sense, water alone no longer attracts 
people's attention. It is the unique quintessential beauty, objective needs, and vitality given to water 
that will attract more interest. Therefore, the comprehensive ecological management of the landscape 
of the moat in Xi'an has to shift from simple contact with water to a state of coexistence between 
water resources landscape and human ecology. It creates a good water-friendly living environment to 
meet people's needs on the basis of the waterfront environment, but also the beautification of the 
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waterfront environment as the focus, to bring into play the value of the water-friendly environment, 
making people get good enjoyment. 

In terms of ecological science education, a good ecosystem can provide an excellent venue for 
ecological education, while recreation and entertainment are one of the main functions of urban 
wetlands. The use of urban ecological green space for ecological education and public participation 
in wetland protection is the only way to achieve true ecological participation and protection. 
Therefore, it is necessary to increase the propaganda for the protection of the moat ecological green 
space, let the public understand the moat ecological green space and recognize it, think of various 
ways, and use various opportunities to tell the public about the important role of the moat ecological 
green space, improve the public's awareness of ecological protection, and promote the healthy 
development of the city. In the process of ecological culture education, it can be used as popularized 
science education through the promotion of biology, ecology, geography, soil, hydrology, 
environment, and vernacular culture. It can also be used as specialized teaching. Cultural 
infrastructure such as nature museum, wetland museum, and ecological museum can be planned and 
built in the ecological green area of the moat to actively integrate ecological culture content and 
promote the construction of ecological culture system as a whole. In addition, the ecological science 
propaganda of the moat landscape in Xi'an should pay attention to the role of mass media, using 
television, radio, newspapers, books, and magazines to widely moat ecological green areas of the 
important functional role and protection significance, and raise the public awareness of ecological 
protection. 

6. Phased Implementation and Visioning 

 
Figure 6. Schematic diagram of phased implementation and vision of the transformation 

 

Under the previous operation and management mode, water resources within the moat of Xi'an City 
were introduced into the inner river from the outer river channel. This inevitably brought sludge, river 
sand, and other pollutants from the outer river channel into the moat, thus resulting in the introduction 
of the outer river water resources that must be treated by filtration of sediment and prevention of 
pollutants to ensure that the quality of the inner river water resources meets the basic standards of 
environmental protection. Figure 6 shows a schematic diagram of the phased implementation and 
vision of the transformation. The diagram below shows the water being treated by different means 
according to the original state of the river on the left, breaching the embankment to restore the 
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shoreline, ecological restoration, and reaching the ecological cycle standard until it reaches the city. 
In this process, regular flushing initiatives and comprehensive sludge management projects can be 
undertaken for pollutants at the bottom of the river. We will check the industrial pollution discharge 
sources within the moat perimeter one by one and use the data network monitoring mode to achieve 
24/7 real-time supervision and strengthen the control and management of "law-breakers". On the one 
hand, we can strengthen the pollution discharge and remediation of all factories along the river bank, 
integrate the pollutant treatment process with the industrial production process, strengthen the 
management of industrial sewage and wastewater discharge, and ensure the self-cleaning ability of 
the river to match the environmental protection and greening construction. On the other hand, 
government departments can play the role of the value of the "visible hand", that is, to develop a 
scientific and perfect reward and punishment system, in strict accordance with the reward and 
punishment system to deal with specific violations, supplemented by a certain amount of material 
rewards, so as to ensure that the enthusiasm and initiative of manufacturers to implement the rules 
will not be frustrated. 

7. Conclusion 

In this paper, we study and analyze the urban governance of Xi'an, which has gradually evolved from 
the Ming City Wall and its surrounding moat, discuss the function of the moat in linking the new city 
and the old city, and analyze the role of the moat in transmitting the urban culture and history and 
humanistic spirit of Xi'an. In addition, the paper explores its role in optimizing the ecological 
environment in the development of the urban construction environment. Based on the analysis of the 
overview and historical origin of the moat of Xi'an, the current situation and problems of the 
landscape environment of the moat of Xi'an are explored, and the role of introducing the concept of 
sponge city into the landscape management of the moat of Xi'an is summarized. Finally, the 
comprehensive ecological management strategy of Xi'an city moat landscape based on sponge city is 
analyzed in detail, and the transformation strategy and method and phased implementation status are 
explored, which will provide more ideas for moat construction and sponge city improvement in other 
cities. 
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