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  Abstract 
With the rapid development and innovation of social economy, science and tech-
nology, it also leads to serious pollution of the ecological environment. When ex-
treme weather such as heavy rain or continuous rainfall occurs, the problem of 
urban waterlogging will be highlighted. In order to adjust the relationship between 
man and nature, the concept of urbanization in China is also deepening, and the 
concept of sponge city is one of the most concerned. Sponge city technology can 
be used to improve the urban ecological environment, effectively use sponge city 
technology for landscape design, help to realize the management function of urban 
landscape on rainwater, and effectively solve the problem of urban waterlogging. 
In the design of sponge city, sponges are needed, such as gardens, green spaces, 
permeable ground or ponds. The infiltration of rainwater from sponge can play the 
role of natural absorption, natural storage, natural infiltration and natural water 
purification, so as to achieve the purpose of saving water resources and improving 
urban ecological environment. 
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1. Introduction 

Landscape architecture design is an important part of promoting urban ecological construction. With the deepening of 
urbanization in China, the population is increasing and the infrastructure is improving, the drainage system is aging. In 
the rainy season, there will be water accumulation and even waterlogging in the city. At this time, the application of 
sponge city technology in landscape architecture becomes the key. Through scientific design and construction of urban 
landscape, it can improve the urban environment, realize the reuse of water resources and protect the ecological envi-
ronment. 

2. Sponge city technology 
Sponge city, as its name implies, means that the city can play the role of storing rainwater by local landforms and to-

pography like a sponge, and can make use of surface vegetation and soil to permeate rainwater to purify the water qual-
ity naturally, and can store and release rainfall like a sponge to cope with possible disasters caused by environmental 
changes [1]. 

3. The relationship between landscape architecture design and sponge city technology 
Using sponge city technology can make the city have good rainwater collection and utilization effect, so that the city 

can deal with natural disasters caused by drought or rain. Its method is mainly to absorb, store, permeate and purify 
rainwater by using environmental ecosystems such as buildings, roads and vegetation, and to use the stored water re-
sources when necessary. By the flow path of rainwater, the purpose of natural infiltration, storage and purification of 
rainwater can be achieved. This shows that the construction and application of sponge city is more important and can 
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play an ideal role in effectively coping with natural disasters. Its principle is to change the original inherent concept of 
urban design, protect and follow the coordinated development of natural water ecological development and construction. 
Among them, the effective design and application of landscape greening projects need to be combined with the corres-
ponding sponge city technology for layout, and the landscape greening design integrates many technologies to conti-
nuously optimize to realize the rational construction of the whole space. The landscape greening project will be refined 
to ensure the functional effectiveness of the sponge city and make its role obvious. Combining artificial construction 
with natural environment has achieved the purpose of protecting ecological environment [2]. 

4. Characteristics of sponge city 

4.1 Buffer floods and reduce the damage of floods to city 

Sponge city can effectively buffer floods and reduce the damage to the city when floods occur. At the same time, it 
can absorb water and provide a humid environment for urban plants and forests, that is, the collection and utilization of 
rainwater. The rain in the sky is digested as much as possible in situ, which is commonly called water storage. It is to 
build a sponge city, increase the sponge body of the city, reduce the hardened land as much as possible, increase the 
proportion of green space, and let the falling rain quickly penetrate into the ground, reduce surface runoff, alleviate ur-
ban waterlogging and replenish groundwater. 

4.2 Absorb harmful pollutants and improve air quality 

Vegetation in sponge city can effectively absorb harmful pollutants, carbon dioxide, etc., release oxygen to purify the 
air, and can mediate and improve the environment and climate. It can alleviate the urban heat island effect, rain island 
effect and other phenomena, effectively improve the urban air quality, purify the air, and repair the ecological environ-
ment and so on. 

4.3 Beautify the urban environment and increase the beauty of the city 

Rainwater garden, ecological wetland, green roof, plant retention belt and other technical means in the construction 
of sponge city create a pleasing environment, make the urban environment more beautiful and improve the urban taste. 

4.4 Combining the city with nature to promote the sustainable development of resources 

Sponge city technology can organically combine the city with the natural environment, effectively use the natural re-
sources owned by the city, strengthen the correlation between the internal resources of the city, and promote the sus-
tainable development of the natural ecological resources in the city. The ideal goal is to build the sponge city into a new 
green mountain and green water, and make the sponge city return to an integral part of the natural ecology [3]. 

5. Application principles of sponge city technology in landscape architecture design 

5.1 Principle of adjusting measures to local conditions 

The design of landscape architecture needs to comply with the ecological environment. There are great differences in 
soil resources and environment in different regions and cities. Therefore, when using sponge city technology to design 
landscape gardens, it is necessary to suit the remedy to the local environment and try not to change the original local 
ecological environment. The design of sponge city should follow the original ecological drainage capacity of the natural 
environment and minimize the damage to the ecological environment due to construction. When designing landscape 
architecture, we should not only meet the living conditions of urban residents, but also realize the function of sponge 
city. 

5.2 Principle of ecological protection 

When applying the sponge city technology in landscape architecture design, landscape design should make full use of 
natural water resources such as rivers and lakes in the ecological environment. Give priority to the use of natural drai-
nage systems to ensure the storage and infiltration capacity of rainwater and strengthen the self-repair ability of the 
ecological environment. 

5.3 Principle of safety first 

The application of sponge city technology in landscape architecture design should be based on people's lives, proper-
ty and safety. In order to avoid the threat to people's personal safety and natural environment caused by floods, it is ne-
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cessary to add disaster prevention measures in advance in landscape design, and take measures combining nature and 
labor in combination with the natural resources of the park, so as to achieve low-impact development and construction 
quality and management level, reduce the possibility of accidents, and ensure personal safety and environmental safety. 

5.4 Principle of planning integrity 

When applying the concept of sponge city in landscape architecture design, we should take into account the overall 
planning and construction of the city, and do a good job in landscape architecture planning. Using the concept of land-
scape garden sponge city to fully understand the water system, play the role of flood control and drainage, and lay the 
foundation for later construction and water system construction [4]. 

6. Application strategy of sponge city technology in landscape architecture design 

6.1 Sponge city topography 

To build a sponge city, we need to know enough about the environmental characteristics, topography and geomor-
phology of the current region, and on this basis, we should carry out the main content framework and functional layout 
of landscape architecture design. Considering the local topographical features, some lawn lakes can be used as residents 
for picnicking, camping and boating in the lake during the rainy season. In rainy season, the areas where they are sub-
jected to sponge infiltration measures, such as the concave green space, whose height is lower than the surrounding road 
surface, can be used as rainwater infiltration facilities. Biological retention ponds can be used to collect rainwater runoff 
from some specific roads. The sensitive ecological environment should be protected by minimizing human exploitation 
of the environment, and natural ponds and lakes can be used as precipitation and purification areas, which can greatly 
play the role of sponge city technology in regulating rainwater. 

6.2 Sponge city water storage function 

In short, water storage facilities are actually water storage ponds. It means that when the precipitation is heavy, the 
rainwater is stored by gathering. Before the design of sponge technology in landscape architecture design, it is neces-
sary to explore the topography of the area where the reservoir is located, and try to make the rainwater converge 
through gravity infiltration. Landscape architecture design should be designed and constructed from the perspective of 
landscape and aesthetics, and various rainwater storage systems such as reservoirs, wetlands and artificial lakes can be 
designed according to regional conditions. Wetlands and artificial lakes are common, and the self-purification of rain-
water can be realized by selecting suitable aquatic plants and controlling water level. The flood interception ditch can be 
reformed and reused to make it an ecological canal with three functions of gathering, storing water and purifying water. 
In order to introduce rainwater into the constructed wetland for purification, a diversion canal can also be established in 
the ravine. According to the current terrain, different ways should be adopted when setting infiltration ditches in differ-
ent locations and different scenes, so as to supplement groundwater resources and improve the ecological environment. 

6.3 Sponge city rainwater purification function 

The ultimate goal of rainwater purification is to reduce water pollution and improve the water environment in cities. 
The design can be achieved through the cooperation of infiltration of organic soil in constructed wetlands and the in-
crease of water storage tanks, or the permeable road can be used to reduce the water accumulation on the road surface 
and purify the impurities in the rainwater, and then the filtered rainwater will penetrate into the permeable layer and 
gather in the drainage pipe, thus achieving the purpose of purifying the rainwater for reuse. During the construction and 
design of permeable road, designers should use cobblestones, asphalt pavement and permeable floor tiles reasonably to 
adapt to different landscape environments, so as to achieve artistic and visual impact of landscape architecture. 

6.4 Water resources reuse and drainage 

In the process of designing sponge city, we should follow the principles of nature and the development law of natural 
environment, and adopt the design concept of ecological environment protection, firstly to ensure good drainage effect, 
and secondly to improve the urban greening environment. We should give priority to natural ways, minimize artificial 
construction and combine them to achieve the purpose of storing rainwater, purify water resources and improve the uti-
lization rate of rainwater resources as much as possible. The reuse of water resources is mainly reflected in the purifica-
tion and utilization of rainwater. The purified rainwater can be used for urban greening irrigation, fountain landscape 
water, toilet water engineering construction water, etc., making full use of ecological resources and making resource 
allocation more reasonable. When the current drainage facilities in the city can't cope with a large amount of rainfall, we 
can build the city through sponge city design to deal with the drainage. 
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6.5 Selection of vegetation in sponge cities 

Plant selection in sponge city should give priority to local plants according to the current regional weather and soil 
characteristics. The adaptability of native plants to the local climate, soil and surrounding environment will greatly im-
prove the survival probability of plants, make the landscape of garden plants have local characteristics, and effectively 
reduce the instability of imported plants. Plants generally choose trees with good moisture resistance, such as pond cy-
press, weeping willow, Taxodium distichum, metasequoia, and plants with developed roots, lush stems and leaves and 
strong decontamination ability. Plants with strong ability to absorb pollutants, such as alocasia and bulrush, can fix sand 
and filter pollutants in rainwater. Plants such as sedge, water lily, Thalia dealbata, Acorus calamus and dropwort can 
kill Escherichia coli pathogens; purify heavy metals and keep water quality stable. Plants with waterlogging tolerance 
and drought resistance, such as pampasgrass, Miscanthus sinensis, Cyperus alternifolius, and Dichondra micrantha, 
grow fast and have developed roots, which can better play their functions. In addition, plants that can be matched with 
each other can be selected to increase decontamination and beauty, and fragrant flowers can also be used to attract in-
sects such as butterflies and bees to create a better landscape [5]. 

6.6 Sponge city water body landscape planning 

The construction of sponge city water landscape can be divided into dynamic water and static water. Through human 
intervention and natural water bodies as landscapes, lakes and rivers in the environment can be used to store rainwater. 
In the process of landscape planning, we should consider the water permeability of the pool wall in the garden waters-
cape, and consider whether it is convenient to replace water resources by permeability, so as to avoid rainwater turning 
into wastewater, which not only fails to realize the recycling of water resources, but also increases the amount of 
wastewater. It can be seen that the planning of landscape architecture and waterscape should also use sponge city design, 
combined with the current regional climate characteristics to ensure that the ecosystem is in a balanced state [6]. 

7. The main design form of the sponge city 

7.1 Rainwater garden 

Rain garden refers to shallow concave green space, which can be naturally formed or artificially excavated. It is 
mainly used to collect and absorb rainwater from roofs and floors, and purify rainwater through the filtration of plants, 
soil and sand, so as to supplement groundwater resources and realize the purpose of water resources circulation. The 
arrangement of plants in the rain garden can also provide a good living environment for birds and insects. The main-
tenance and management of rain garden is simple and the construction cost is low, which can give people a refreshing 
perception and visual enjoyment compared with the traditional lawn rain garden. 

7.2 Ecological grass ditch 

As its name implies, ecological grass ditch is a plant grass ditch with ecological function. Generally, shallow ditches 
are built in green belts, and vegetation is planted in the ditches. The pollutants can be removed by biological treatment 
and layer-by-layer filtration through the roots of infiltrated plants, and the surface flow path of rainwater can be reduced. 
Compared with ordinary drainage ditches, ecological grass ditches can store, filter and slow down the flow rate of rain-
water, which plays a sponge role. The selection of plants also needs to consider the drought tolerance, waterlogging 
resistance, purification ability, flowering period, seasonal change and plant type of plants. Because of its small area, 
simple structure, convenient maintenance and ease of rainwater drainage, ecological grass ditch is one of the ecological 
technologies worthy of application. The plants in the ecological grass ditch also have a good landscape effect, reducing 
the coldness of the landscape and softening the spatial boundaries. 

7.3 Ecological pond 

Ecological pond has the functions of water storage, sedimentation and drainage, including eco-retention pond and 
eco-infiltration pond, which can purify the water quality after precipitation and filtration of rainwater and sewage. 
Compared with the rain garden, the ecological pond has larger water storage and larger drainage area, which can effec-
tively solve the problem of flood and rain drainage. Ecological ponds can also provide habitats for aquatic organisms to 
achieve the goal of biodiversity conservation. In addition, it can adjust the air temperature and humidity in the environ-
ment, improve the climate and alleviate the heat island effect. 

7.4 Permeability pavement 

Permeability pavement is widely used in the technology of sponge city in landscape architecture design. When hu-
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man beings create their own living space for construction, they are also destroying the environment and balance of na-
ture. The original vegetation trees are replaced by buildings and impermeable pavement. The cover of impermeable 
pavement makes natural soil impermeable, resulting in water accumulation on the pavement, affecting the safety of the 
road and destroying the original cycle of natural ecology. Therefore, in urban construction, permeable pavement is 
widely used in sponge city design. Permeable pavement is composed of porous structure communicating with air, which 
has high elasticity, good permeability and good ornamental effect. Permeable pavement includes permeable asphalt, 
permeable floor tile, permeable concrete and other categories, all of which have good permeability and ventilation. 
Permeable asphalt is widely used in road pavement. Permeable floor tiles are generally made of waste materials and are 
widely used in square parks [7]. 

8. Conclusion 
With the continuous innovation and development of social science and technology, the speed of urbanization is also 

speeding up, and landscape architecture design is one of the strategies to realize the function of sponge city. At the same 
time of landscape architecture, we can make full use of the sponge city theory. The city that uses this concept can show 
superior elastic effect when facing natural disasters, and can carry out ecological treatment of rainwater when it rains, 
effectively alleviating the waterlogging situation in the city. Therefore, it is necessary to implement the planning and 
construction of sponge city and landscape architecture, promote the coordinated development of the urban system as a 
whole, and move towards an environment-friendly and resource-saving society. 
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