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Abstract: The constructed rapid infiltration system plays an important role in the 

construction of sponge cities. It is maximizing the accumulation, infiltration and 

purification functions of rainwater in urban areas, and promoting the utilization of 

rainwater resources and ecological environmental protection. Then it is focusing on 

solving the problem of water pollution in urban construction, environment, water 

ecology and waterlogging issues. Through literature review and analysis, it is found 

that maintaining good permeability and efficient pollutant purification fillers in 

constructed rapid infiltration system can meet the requirements of rapid infiltration of 

simulated rainwater and reduce flood disasters. The constructed rapid infiltration 

system can replenish groundwater. And the risk of contamination to groundwater is 

less when dealing with roof rainwater with less pollutants. 
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1. Introduction 

Constructed rapid infiltration system(CRI) is an improved facility for rapid infiltration 

treatment of sewage. Using artificially filled natural river sand (natural river sand 

chooses a certain particle gradation), and adding a certain amount of special functional 

fillers to artificially prepare soil, to change the composition of the soil and the 

environmental conditions of the soil itself, which not ensure the high hydraulic load, 

and can also meet the treatment target of the effluent. Thereby strengthening the 
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purification function of the soil [1-2]. The principle of the CRI system is exactly the same 

as that of the rapid infiltration system, which is the principle of using the soil ecosystem 

to purify pollutants. The biggest feature of this process is that it is not limited by 

natural environment conditions such as topography, landform, soil, hydrology and 

climate. As long as the appropriate artificial soil is selected and the appropriate 

operation method is used, the treatment effect will be the best. Therefore, the 

research and application of CRI system are gradually increasing, and it has a relatively 

broad application prospect. 

 

2. Influence of concentrated rapid infiltration on groundwater  

The current social situation on the ground is severe, and in the process of urbanization 

development, people will gradually turn the development and utilization of the city to 

the underground. Scientific management and accurate evaluation of groundwater 

resources are the basis for the effective development and utilization of groundwater 

resources. Today, the three major issues of "population, resources and environment" 

are related to groundwater. However, due to the long-term effects of human activities, 

groundwater is gradually getting worse and worse, and the main problems are water 

pollution and water volume depletion of groundwater. Moreover, this kind of problem 

is becoming more and more prominent, and it has a greater and greater impact on 

our water environment. Solving the problem of groundwater environment has become 

an important direction of ecological environment governance. In the context of water 

shortage in our country, rainwater, as a key element of the entire water cycle system, 

should be taken seriously by all of us. Therefore, how to effectively control and utilize 

urban rainwater has become an important direction that researchers in various fields 

such as environment, municipal administration and urban architecture must pay 

attention to. At the same time, it is worth affirming that many cities have realized the 

importance of urban rainwater collection and utilization, and have actively carried out 

a lot of related work, and have also achieved a series of achievements. Rainwater, as 

an important water source, can effectively alleviate the urban water crisis as long as 

it can be used reasonably and effectively. Rainwater utilization is a combination of soil 

self-purification capacity and water storage capacity to recharge groundwater; at the 

same time, rainwater utilization is also an important resource for regulating the 

circulation between surface water, groundwater and rainwater. The utilization of 

rainwater as a resource is also an effective measure to solve the overexploitation of 

groundwater and urban rain and flood disasters. Therefore, at present, the state is 

vigorously promoting the establishment of a recharge-type urban system and striving 

to achieve the optimal allocation of urban rainwater resources. However, while using 

urban rainwater, the pollution caused by rainwater runoff cannot be ignored. Nitrogen, 
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phosphorus, SS, COD, BOD, heavy metals and other pollutants will accumulate in a 

large amount on sunny days, but will flow into water bodies with rainwater runoff on 

rainy days. resulting in serious water pollution. Groundwater pollution has attracted 

the attention of many countries. Due to the difficulty and high economic cost of real-

time monitoring, in order to coordinate the relationship between resource utilization 

and ecology, numerical simulation research has certain guidance for the protection of 

local groundwater resources. significance [3]. At present, groundwater models have 

been widely used in the prediction, evaluation and management of groundwater 

resources. Groundwater simulation software can simulate groundwater flow, 

groundwater pollutant transport and groundwater level, so that groundwater pollution 

can be effectively predicted and controlled. 

The infiltration and recharge of groundwater by constructed rapid infiltration system 

can generally be divided into two types: one is the surface infiltration type, and the 

other is the underground perfusion type. The permeable rock layer is not hindered); 

the unit area replenishment effect is good, and the strength is large; the ground 

evaporation loss is small, and the infiltrated building does not occupy a large area of 

the surface. 

The surface overflow treatment system (overlandnow system) is a kind of sewage in 

which sewage is controlled and dosed to the slope with perennial plants, gentle slope 

and poor soil permeability, and the sewage is purified in the process of flowing along 

the slope in a thin layer on the surface. Processing technology type [4]. This system 

is generally suitable for poorly permeable clays and loams. 

Subsurface infiltration system is to use and strengthen the purification function of soil 

microorganisms and soil-plant stable ecosystem. In the soil layer, the pollutants in the 

sewage are degraded in the material cycle of the ecosystem, the water quality is 

purified, and the energy in the sewage can be fully utilized through the energy flow 

of the ecosystem, so as to maintain the normal functioning of the ecosystem. 

Ecological Treatment Engineering [5]. 

Wetland treatment system (weUand system) is a controlled dosing of sewage to the 

land where the soil is often saturated and there are swamp plants such as reeds. The 

sewage flows in a certain direction under the combined action of water-resistant plants 

and soil. A land treatment system for purification. The types of wetland systems 

include natural wetland systems, free-surface constructed wetland systems, 

underground subsurface flow wetland systems, and vertical flow constructed wetlands. 

 

3. Model simulation research 

The filling layer of the traditional artificial rapid infiltration system is mainly natural 

river sand, which is mainly set in the community or on the green belts on both sides 
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of the road to collect roof rainwater and road rainwater, and introduce it into the rapid 

infiltration pool. The rainwater infiltration rate is fast, but the water quality purification 

effect is poor. If the operation and management are not good, it will have different 

degrees of impact on the groundwater. There are relatively few foreign studies on the 

impact of artificial rapid infiltration systems on groundwater and soil. relatively few 

reports. Therefore, through the research and development in recent decades, a 

number of very influential groundwater simulation software have been formed in the 

world, such as GMS, FEFLOW, VISUAL MODFLOW, Visual groundwater, MT3DMS, 

TOUGH2, etc. The commonly used numerical simulation methods in the field of 

hydrogeology include finite difference method and finite element method, among 

which Visual MODFLOW based on finite difference method and FEFLOW based on 

finite element method are widely used and powerful. Numerical simulation of 

groundwater in China began in the early 1970s, with GWMS1.0 of Hebei Baoding 

Institute of Hydrogeology and Engineering Geology and Tsinghua Xingda Groundwater 

Geographic Information System software. By monitoring the changes of groundwater 

level and water quality in the artificial rapid infiltration system, and using groundwater 

simulation software to simulate, the impact of the rapid infiltration system on the 

groundwater level and water quality can be studied, and the preventive measures 

taken against the bad situation. 

3.1 Groundwater level simulation 

Li et al.[4] combined the stochastic model with the MODFLOW model, and used the 

Visual MODFLOW software to predict the groundwater level in the Longxi area of 

Daqing to solve the problem of the changing boundary water level in the calculation, 

thereby establishing a quasi-three-dimensional model. The model predicts the 

groundwater level according to the designed extraction volume and the results show 

that the designed extraction volume of the water source is feasible. Zhao Xiaoling et 

al. used Visual MODFLOW to conduct numerical simulation research on groundwater 

level in a coal mining area with Quaternary loose rock pore water and bedrock fissure 

water in Chengdongbei, Huaibei City, Anhui Province. According to the established 

conceptual model, numerical simulation of the coal mine was carried out. The 

simulation results are close to the actual observation results and can basically reflect 

the distribution of the study area. Xu Ruchao et al. used Visual MODFLOW software 

to build a three-dimensional finite difference model to dynamically simulate the 

groundwater storage in the Taihu Lake area in a typical small watershed. The model 

shows the relationship between surface water and groundwater interaction in the 

study area, and provides a basis for the calculation of groundwater subsurface flow in 

the lakeside area. According to the simulation results, the genetic training algorithm 

can predict the groundwater level in the study area. That is, the model can predict the 
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water level changes in areas with frequent interaction between groundwater and 

surface water, such as groundwater resources, coal mining areas, and Taihu Lake 

Basin in the Longxi area of Daqing, providing a quantitative basis for the rational 

development and utilization of water resources. In areas lacking hydrogeological 

parameters, artificial neural network technology can be used to predict groundwater 

level. 

3.2 Simulation of groundwater pollutant transport 

Ismail et al.[6] used GMS to establish a finite element numerical model, conducted field 

observations at the Savannah River atomic energy base in South Carolina, USA, and 

established a numerical simulation of groundwater pollutants. Provide scientific basis 

for pollution prevention and control. Leo et al. established a conceptual model of the 

waste landfill in the Kohtla-Jarve oil shale area in Estonia. Through numerical 

simulation of pollutant transport, the real underground aquifer was displayed in a 

three-dimensional visual perspective, reducing the risk of groundwater environmental 

pollution. Optimizes the management of groundwater resources. Diersch et al.[7] used 

Visual Modflow to carry out a groundwater solute transport model for a landfill in East 

China, mainly simulating the transport process of heavy metal Cr6+ in groundwater 

and three pollution control measures such as ground hardening, seepage prevention 

walls and drainage ditches. The feather barrier effect predicts the antifouling effect of 

the control scheme. Wang et al. used GMS to simulate three-dimensional solute 

transport in groundwater at the waste site in the western suburbs of Beijing, and 

mainly predicted the concentration fields of Cl-, NO3
2- and THD. big. The simulation 

results show that the original groundwater extraction scheme needs to be adjusted. 

Wang et al.[8] used GMS to simulate the water quality of Baoding underground oil spill 

site in Hebei Province to study the factors affecting the water quality of the oil spill 

site. By studying the hydrological factors affecting the groundwater in the study area, 

he simulated the change of groundwater quality in the study area under changing 

hydrological conditions. The results show that the change of precipitation is the most 

obvious factor affecting the concentration of petroleum pollutants in the study area. 

In a word, the model can be used to predict the pollution diffusion range of heavy 

metal fields, landfills and oil spill sites, and provide a quantitative basis for preventing 

and controlling the pollution of groundwater by leachate. 

 

4. Conclusion 

As an effective facility for rainwater treatment, constructed rapid infiltration system 

play an important role in alleviating urban waterlogging and reducing non-point source 

pollution. Through the improvement of constructed rapid infiltration system, rapid 

infiltration of rainwater and efficient removal of pollutants can be achieved, 



Volume 9 Issue 5 2022 
 

   89 

groundwater can be replenished, and groundwater resources can be conserved. The 

artificial rapid infiltration facility has less impact on the groundwater when dealing with 

the less polluted roof rainwater. 
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