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Abstract. With the further development of the internet of everything, as well as 
the increasing number of smart phones, smart glasses, and other end devices, the 
data growth rate has far exceeded the growth rate of network bandwidth. 
Meanwhile, the appearance of numerous novel applications, such as augmented 
reality (AR) and driverless technology, has higher demand for network latency. 
Therefore, edge computing integrates computing, network, and storage resources  
into a unified platform, which offers services to users, so that the data can be 
effectively processed at the beginning. This model is different from cloud 
computing that transmits all the data to a data center. It bypasses the bottleneck of 
network bandwidth and delaying and has aroused widespread concern. At the 
beginning, this article introduces the concept of edge computing and presents the 
definition of edge computing; then, it introduces the basic concept, characteristics 
and demands of smart water; at last, it constructs a smart water system framework 
on the basis of edge computing, and conducts functional analysis on each layer of 
the framework.     
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1. Introduction 

With the rapid development of smart technology, cloud computing, and big data in 

recent years, the internet industry has proposed new demands for computing pattern. In 

the era of big data, the data amount is increasing sharply every day, and the data on the 

internet of things is scattered in geology, which asks for higher demand for the 

response time and security. However, cloud computing has offered efficient computing 

platform for big data processing, the growth rate of current network bandwidth is far 

behind the growth rate of data. As a result, the decreasing rate of network bandwidth 

cost is much slower than the decreasing cost rate of CPU, internal memory and other 

hardware resources [1]. At the same time, complicated network environment makes it 

hard for network latency to achieve breakthrough improvement, so it requires 

traditional cloud computing to solve the bottlenecks of bandwidth and latency [2]. 

Under this circumstance, edge computing has come into appearance and has obtained 

widespread concern of researchers in recent years.    
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2. Concept of Edge Computing  

2.1  Definition of Edge Computing  

At present, there isn’t any unified and strict definition about edge computing, which is 

understood and illustrated by many scholars from different perspectives. Professor 

Satyanarayanan [3] from Carnegie Mellon University describes edge computing as 

follows: “Edge computing is a new computing model, which arranges computing and 

resources storage (such as Cloudlet, micro data center or fog computing) on the 

network edges near mobile devices or sensors.”  Shi W.S. et. el. [4-5] From US Wayne 

State University defines Edge computing as: “a new computing model carried out on 

the network edges. Its downlink data represents cloud service, uplink data shows the 

internet of everything, while the edge of edge computing refers to any computing or 

network resource in the routing center from data source to cloud computing.” These 

definitions emphasize that edge computing is a new computing model, whose key 

concept is that “computing should be much closer to the source or the data and closer 

to users.” Here, “close” includes several kinds of meaning. Above all, it can represent 

the short network distance, so some instable factors, like reducing bandwidth of 

network scale, latency, and vibrating, can be easily controlled and improved. It can also 

represent the short distance, which means edge computing resources and users stay at 

the same scene (shown in the position). Therefore, it can offer individualized services 

(such as the services based on location information) to users. Sometimes, the space 

distance and network distance may not be connected, but the application can select 

appropriate compute nodes in accordance with its needs.      

Network edge resources mainly consist of the user terminals like mobile phones and 

personal computers; infrastructures such as WiFi access point, cellular network base 

station, and routers; embedded devices like cameras and set-top boxes; micro 

computing centers like Cloudlet, MicroDataCenter. These resources are large in number, 

and are scattered around users independently, which are then called edge nodes. On the 

other hand, edge computing can unify these independent and scattering resources, to 

provide services for users.  

To sum up, we define edge computing as “a new computing mode, which unifies 

nearby resources in geological distance or network distance, to offer computing, 

storage, and network services”. [6] 

2.2  Edge Computing Platform 

Edge computing platform consists of edge computing nodes and intermediate 

computing nodes. By using computing, storage, and network resources of the data 

transmission route, edge computing platform distributes many decentralized and 

irrelevant light tasks to each node, so as to achieve unified control and management. In 

this way, tasks can be carried out, and developers can rapidly develop and deploy the 

application, so that it can offer services to users, and thus becoming the infrastructure 

of edge computing. Meanwhile, the original data may be refined on the edge computing 

platform after being processed, while the number of data being transmitted on the core 

network will be reduced greatly. Therefore, edge computing technology has ensured the 

efficiency of analysis framework and reduced the data amount to be uploaded to the 

cloud, which is the key to the efficiency of the whole framework. [7]  
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2.3 Basic Concept and Features of Smart Water  

By making use of some high-tech information technology, such as the internet, internet 

of things, 3s technology, big data analysis, cloud computing, virtual reality, numerical 

simulation, and AI, smart water refers to a corresponding intelligent technology system 

of monitor, control, management, and integrated utilization during the process of 

natural circulation and social circulation of water. Smart water devotes itself to 

promoting integrated, refined, coordinated, and scientific management of hydrology, 

meteorology, ocean, water conservancy, and water affairs, and pushing forward to the 

smart development of public services. In this way, it can provide intelligent services to 

integrated utilization and management of water resources, flood control and drought 

relief, disaster prevention and reduction, along with protection of water ecological 

environment, to realize intelligent water control, intelligent water utilization, and 

intelligent water management in the whole world and society.[8] 

3. Big Data System Framework of Smart Water Based on Edge Computing  

Edge computing offers services near the data source, so that it can give full play to its 

advantages on many mobile applications and internet of things applications. Aiming at 

the characteristics and demands of smart water, this paper integrates the application of 

edge computing into smart water system, and constructs a smart water big data system 

framework based on edge computing [9-11], which is shown in Figure 1. According to 

this system framework, cloud computing technology and edge computing technology 

complement each other, to help edge devices acquire and process related data and 

information of water activities, and to hep cloud computing centers summarize and 

further process computing analysis results. The system is made up of data collection 

layer, data processing layer, and data application layer. In data collection layer, various 

sensors and network terminals can collect the data of enterprise operation; in data 

processing layer, edge computing can process a large amount of edge equipment data 

and protect the privacy, while cloud computing provides powerful computing and 

storage support; in data application layer, it offers various forms of water application 

services to users.  

Figure 1.Smart Water System Framework Based on Edge Computing 
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(1) Data Collection Layer 

Data collection layer is made up of various types of sensing equipment and smart 

devices based on the internet of things, which takes charge of the data collection 

relating to water affairs. At the data collection layer, edge computing nodes can collect 

sensor data, data from internal information system, network data, and data from online 

database. This layer is the foundation for water system to analyze, process, and utilize 

related data and information of enterprises. Data collection layer consists of the 

following functions: first, relying on all kinds of sensors, it can collect some real time 

data of nearby intelligent terminal devices, such as regional user group, user behavior, 

feedback, water consumption, water quality, and leakage rate of pipe network, to 

monitor and control water environment, water ecology, and water resources in an 

all-around way. Second, through wireless communication link, it can exchange data 

between edge devices and between the devices and the upper layer.[12]      

Because the data collection layer in smart water system framework based on edge 

computing is near the network edge of data source, the efficiency of obtaining data is 

higher; its scope is wider, and data recognition is more accurate when compared with 

traditional data collection layer.  

(2) Data Processing Layer 

This layer consists of edge computing nodes, intermediate nodes, and cloud computing 

center. According to different computing capability and task demands, these three data 

processing subjects can process data at different degrees, which can then generate 

related information and knowledge of smart water. [13-15] 

(3) Data Application Layer 

Data application layer is made up of cloud servers, which would further calculate all 

kinds of data after ECN treatment, to optimize smart services. In order to adapt to the 

characteristics of smart services, data application layer should coordinate with edge 

node layer. Edge node layer takes charge of real time data processing from intelligent 

equipment and sensors, so as to reduce the delayed response time of terminal 

application. On the other hand, data application layer takes charge of centralized 

treatment of scattering data from edge node layer to improve the functions of intelligent 

terminal devices. As edge node can collect and pretreat users’ various types of 

behavioral data, while cloud center only needs to comprehensively calculate the 

treatment results from edge layer, and effectively reduce the calculation pressure of 

cloud center. Therefore, smart water activities based on edge computing framework are 

more effective and accurate.      

Data application layer includes many applications, such as flood control and drought 

relief; farmland water conservancy; water environment and water ecology; urban water; 

reservoir management; smart hydro-power; officer system for rivers, lakes or bays; and 

water resource management. 

4. Conclusions 

Taking basic framework of edge computing technology as reference, this paper 

discusses about the application of edge computing in smart water, and proposes a big 

data system framework for smart water based on edge computing. By means of unique 

system framework and reasonable rights and liability distribution, smart water system 

based on edge computing can provide diversified services with faster speed, higher 

quality, and better efficiency. Through collection, analysis, integration, and extraction 
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from data collection layer and data processing layer, the obtained information and 

knowledge are stored in water information database and water knowledge base, which 

would become the foundation of various services in this system. By turning the 

requests input by users into standard expression, and through rapid searching in water 

information database and water knowledge base, cloud computing center can provide 

the information knowledge or deliver the answers required by users, to achieve the 

interaction with users. Moreover, edge computing model also creates conditions for the 

system to perceive the enterprise development trend, because edge computing node and 

cloud computing center could comprehensively collect and analyze all the information 

concerning about enterprise competition in real time. At last, it shapes the 

understanding about the situation of enterprises, and presents complicated application 

scenes to users through visualization technology. 
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