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Abstract. To comprehensively construct environmental automatic monitoring has 

become the urgent need of environmental management, is a major measure to 

implement the scientific outlook on development and build a harmonious socialist 

society, and is an inevitable choice of "building a resource-conserving and 

environment-friendly society", which is of great importance and profound significance 

to adjust the economic structure and transform growth pattern. This article first 

introduces the importance of environmental data transmission, then expounds the 

characteristics, key technologies, transmitting mode, and design ideas of 

environmental data transmission process, and finally, summarizes the full text. 

1.  Introduction 

Since the reform and opening-up is for thirty years, with the rapid growth and advance of China's 

economic, industrialization and urbanization, "made in China" has gone globalization. At the same 

time, various pollution, such as the construction noise, radioactive source, chemical residues, 

automobile emissions, the amount of waste gas and effluent outside the industry, is also rapidly 

increasing, which makes the existing problem of environmental pollution become completely 

prominent, and severely restricts the further development of our economy and society. Our country has 

researched and explored the environmental monitoring from the mid-1980s, and after 30 years of 

development, has made great progress. In recent years, as computer and Internet technology develop 

swift and violent, adopting the most advanced techniques of communication, electronic and software 

to design a software of environmental data automatic monitoring, and to realize the automation of 

environmental data transmission, has laid a good foundation from a higher level to manage 

environment pollution, and solves the problem of networking inconvenience brought by the scene 

monitoring stations scattered, which is in favor of realizing the diversification of environmental data 

transmission modes and resource sharing, greatly improves the automation and informational zed level 

of environmental monitoring, guarantees for the development of environmental protection work, and 

provides an important and far-reaching significance of making the laws and regulations of 

environmental protection [1]-[8]. 

2.   The  characteristics and key technologies of environmental data transmission process 

2.1.   The characteristics 

Environmental protection in the process of data transmission mainly has three characteristics in the 

following. Firstly, environmental monitoring has the characteristics of complexity and dynamics, 

referring to multiple departments, multiple regions and multiple fields, to deal with a large amount of 



2

1234567890

International Symposium on Resource Exploration and Environmental Science  IOP Publishing

IOP Conf. Series: Earth and Environmental Science 64 (2017) 012058    doi   :10.1088/1755-1315/64/1/012058

 

 

 

 

 

 

data. Secondly, because it needs to realize the networking protocol of environmental data transmission 

in the various provinces and cities, the software of environmental data transmission tends to be 

customized, or different communication interfaces, or different networking communication protocols. 

Thirdly, because the environmental data holds the balance in the process of environmental monitoring, 

it is the certificate of environmental quality with good or bad, and is also the basis of formulating the 

relevant laws and regulations [9].  

Of course, there are still some problems of environmental data transmission software that need to 

be solved, for example, too much strong software coupling and poor universality; Long software 

development cycle; Low reliability of environmental data transmission; difficult to share 

environmental data. 

2.2.  The key technologies 

Transmission network is the network platform of realizing data interaction between the different roles 

of different systems in the process of data transmission with environmental protection. The 

environmental protection bureau (EPA) requires the software of environmental monitoring can interact 

environmental data with monitoring platform through the way of wired or wireless transmission. This 

paper mainly expounds two types of technologies about wireless transmission networking. 

2.2.1.  General Packet Radio Service (GPRS) General Packet Radio Service (GPRS) is a kind of 

wireless Packet switching technology based on Global System for Mobile Communications (GSM). At 

present, the transmission speed of GPRS mobile communication network can reach up to 115 kb/s. 

GPRS is a developed technology based on GSM, and is the technology between the second generation 

of digital communication and the third generation of grouping type mobile business, so often referred 

to as 2.5 G. Compared with the traditional transmission way of GSM, GPRS has higher resource 

utilization, higher transmission rate (the highest up to 171.2 kb/s), and shorter access time, and 

supports IP protocol and x. 25 protocol, etc [10]-[12]. 

2.2.2.  Code Division Multiple Access (CDMA) Code Division Multiple Access (CDMA) is a 

technology used on wireless communication, and has all the characteristics of spread spectrum 

communication. CDMA allows all users to simultaneously use the total bands (1.2288 Mhz), and has 

the characteristics of the strong ability to be anti-interference and resist decay. Its self-interference 

system regards signals from the other users as disturbance signals, completely not considering the 

problem of signal collision, to ensure the stability and reliability of the data in the environmental data 

transmission process. In addition, in the case of using the same frequency resource, the mobile 

network capacity of CDMA is 4-5 times larger than that of GSM, and 10 times greater than that of the 

analog network [9] [13]. 

2.2.3.  The sharing technology Data sharing specifically points all kinds of data that derive from the 

environmental monitoring scene and can be also obtained by the other related environmental 

monitoring center. For the implementation of the sharing technology about environmental data, we can 

adopt two different techniques to achieve, i.e., networking with synchronous forward and "one point 

conveys more" [9].  Then we explain them as follows. 

Firstly, networking with synchronous forward refers to the environmental data transmission 

software adopting the method of "one point conveys" in the scene of the monitoring, namely, 

environmental data only directly connects to the networking to transmit with the corresponding master 

monitoring center by the transmitting network between the monitoring spots and the monitoring center, 

and accepts its environmental data about the query and instructions to be obtained. The other non-

master monitoring center needs to accept, retrieve, and query the site environmental data, must be 

through the transmission network among the monitoring center, and synchronously forwards data 

realized by the master control center. To the initiatively uploaded environmental data, the monitoring 

spot sends the environmental data to the master control monitoring center by the transmission network 
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between the monitoring scene and the monitoring center. After the master monitoring center receives 

the environmental data, on the one hand, it accesses to the database, on the other hand, through the 

transmission network among the monitoring center, transmits the environmental data to the other non-

master monitoring center. The passively uploaded environmental data, according to the direct 

transmission network between the master monitoring center and the monitoring spot, sends data 

obtaining instructions to the monitoring site, after the monitoring scene receives them, it responses the 

obtaining instructions, and uploads the requested data. 

Secondly, the way of "One point conveys more" refers to the software to support the function of 

"one point conveys more", that is, directly through the transmitting network between the pollution 

sources in the monitoring site and the monitoring center, sends simultaneously the environmental data 

to the monitoring centers of multiple EPAs (whether the monitoring center of master control or that of 

non-master), and accepts the query and the obtaining instructions of its environmental data. For the 

actively uploading environmental data, transmission software at the same time transmits data to the 

monitoring center at all levels by the transmission network between the monitoring spot and the 

monitoring center, and ensures the sent data with consistency and integrity. For the passively 

uploading environmental data, the equipment operating parameters and the initialization parameter of 

the monitoring scene, the monitoring centers at all levels can directly send environmental data 

obtaining and the query instructions to the monitoring site through transmission network. After the 

software of the monitoring spot receives the obtaining instructions of the environmental data, it 

responses them, and uploads the request of environmental data. 

2.3.  The mode of transmission  

The networking protocols [14] of environmental transmission are communication agreement between 

transmission software of environmental data and the environmental monitoring centre, corresponding 

to the application layer defined 7 layer protocols of ISO/OSI [15] [16]. According to the transmitting 

networking protocol of the environmental data, the transmitting mode of environmental data can be 

divided into two types: the mode of active transmission and passive transmission. 

Firstly, the mode of active transmission indicates after the environmental data generates, every few 

seconds or minutes, the environmental monitoring scene automatically sends the environmental data to 

the environmental monitoring centre through the transmission network. 

Secondly, the mode of passive transmission is when the monitoring spot receivers the obtaining 

instructions of data sent by the environmental monitoring centre, it then responses these obtaining 

instructions of data, and transmits the specified data frames to the environmental monitoring centre. 

In addition, when the spot environmental alarm data and statistics data generate, they need to 

actively upload to the environmental monitoring centre, meanwhile the monitoring centre also can 

require the environmental monitoring site to start or stop upload real-time data of environmental 

monitoring spot, or demand the site to upload the historical data of a certain period of time, mainly 

according to the content of the transmission communication protocols, thus, it has bigger flexibility. 

3.  The design ideas of environmental data transmission process 

The process of environmental data transmission, from the bottom up step by step, can be divided into 

three levels: the scene monitoring instrument, the transmission network, environmental monitoring 

information platform. Industrial personal computer (IPC) through transmission network (such as 

GPRS, Internet, etc.), according to the communication protocols, uploads the environmental data 

collected by the underlying analysis instrument to the monitoring center of environmental protection. 

The network structure of data transmission is as shown in Figure 1 [9]. 

The design of software framework is a crucial part of the software development, and favorable 

software architecture is the assurance of succeeding a software development project. Experience 

shows that the designs of excellent software frameworks have well hierarchical structure, which 

guides the overall situation of software design. The so-called hierarchical structure  
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Figure 1. The process of environmental data transmission. 

 

 Is a certain structure assembled according to certain level? Hierarchical structure firstly 

emphasizes the hierarchy, and then stresses the constitutive property among levels. The left of Figure 

2 [9] shows the well-informed hierarchical structure. Without doubt, perhaps the actual computer 

system doesn't conform to the above structure, but it is of universal significance in theory. Firstly, this 

structure is strictly one-way dependent among the layers from inner to outer, i.e., the application 

program first depends on the loading links of operating system, and then relies on hardware to execute. 

In this process, there only exists a kind of dependence, that is, the outer layer relies on the proximate 

inner layer. Secondly, in this structure, the more the outer layer, and the easier it is for ordinary people 

to understand. If the hardware details are taken for a kind of concrete and original things, the more the 

outer layer, the less tangible, and the more independence from the details. In fact, the upper play the 

role of hidden below details. 
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Figure 2. The hierarchical structure model from single to diversity. 

 

Hierarchy is necessary in software design, but need further improvement to be applied in the 

software design of environmental protection data transmission. Because the way of environmental 

protection data transmission and networking protocols have the characteristics of "diversification", it 

needs to have a thorough knowledge of the configurability and scalability among the various modules 

of transmission software. 

Hierarchical structure model for dealing with "diversification" is as shown in the right of Figure 2, 

the middle layer in the graph plays a key role of unified diversity. It interacts with the multifarious 

modules, adds a sort of diversity, and then will increase a corresponding processing module. At this 

point, the work of the middle layer is not easy, but the interface between the middle layer and the 

upper is unique, which greatly reduces the complexity of the upper. In process of environmental 

protection software transmission designed by software, provide a unified interface, by modifying the 

configuration file to compose the connections among various modules, in this way it doesn't lead to 

customized software due to each module of one-way dependence, also reduce the workload for the 

later software maintenance and the change of each module, and increase flexibility. 

4.  Conclusion 

In a word, it is necessary for us to research and explore environmental data transmission. Not only the 

reasons are as shown above, but also environment automatic monitoring of transmission system in 

China is just getting started so far, there is no unified standard and perfect laws and regulations, and it 

is temporarily difficult to guarantee the reliability and authenticity of environmental data transmission, 
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which will certainly have great impact on the development of environmental protection work. In the 

next step we will realize the design idea through the software, and make it applied in the real 

environment. 
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