
World Scientific Research Journal (WSRJ) ISSN: 2472-3703 

www.wsr-j.org 

 

40 

The Exploration and Application of Big Data in Urban Development and 

Management——Take in Singapore as an Example 

Wei Liu 1, a, Tianci Li 2, b * 

1Beihai City Supervision Committee, Beihai, 536000, China 

2Beihai City Administration Bureau Beihai, 536000, China 

a850945300@qq.com, btiancilee@foxmail.com 

__________________________________________________________________________________________ 

Abstract: With the extensive application of internet technology, massive amount of personal 

data are generated in urban operation, and cities has become regional centers of information 

distribution. The original administrative bureaucratized management system for urban flow 

and production resources control is already inadequate, and the utilization of project 

department system afterwards for localized and thematic governance is neither able to form a 

combination of governance nor has long-term effectiveness. The modern city itself is a huge 

information data processing center. Daily business activities and citizens' mode of production 

and life would produce a great deal of behavioral data  
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1. INTRODUCTION 

The city is a massive, complex and dynamic system. By the end of 2015, the global urban 

population has reached 4 billion and the global urbanization rate has reached 54%, also the 

number of "super cites" has run up to 28. The traditional urban governance in China is mainly 

targeted at industrialized cities. The main concerns are the program and reorganization of urban 

function division and the management of floating population. In the later period of 

industrialization, the proposal of sustainable development theory promotes the combination of 

spatial governance and environmental governance as well as expanding the demand for new 

technological tools for analysis of modern decision and behavior management [1]. 

2. PROPERTIES 

2.1 The actual challenges that modern cities will occupy in delicacy management 

The delicacy management of the city, which on one hand refers to its efficiency, specificity, 

intensives, and implementation of the model of accuracy, compactness and thoroughness on 

the other. There are two main ways according to former experience: one is to use qualitative 

method, which mainly relies on the experience and ability of planning managers to formulate 
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management measures by observing the actual development of spatial environment in a certain 

area. 

The other method is the quantitative analysis. It requires using technique method, like 

describing, clustering, factor analyzing social economy and population as well as establishing 

spatial models to table a proposal for the development and supervision in urban space. With the 

advent of the information age, the function, size as well as the space of the city has been rapidly 

expanded, which perplex the problems and diversifies the groups and classes in urban cities. 

The complexity of social conflicts, conflicts of recourse interests, capacity of environment has 

gone far beyond the capacity of human beings to process [2]. 

Through the collection, integration, processing and divergence of information data resources, 

the most optimum distribution of resources would be achieved. The urban governance in the 

information age environment requires the improvement of scientific city and pertinence of 

public policies as well as improvement of the effectiveness and equality of public service. 

However, the main challenge the urban governance faces in modern society is that the 

experiential result-oriented governance model is not in conformity with the requirements of the 

times, and many governance issues, information asymmetry, sect oral interests, man-made 

segmentation, hierarchy superimposition and information degradation lead to inefficiency of 

governance. Modern cities are characterized by high density, mobility and obvious personality 

differences. The objective reality of massive data raises a claim on public administration and 

public service. 

2.2 The influence of big data mode on the reform in urban governance 

Due to the complexity of investigation, processing, and under consideration of labor, material 

and financial resources involved in conducting social surveys and in-depth interviews, the 

scale of sample distribution in time and space is often small. In addition to the traditional 

simple statistical analysis of data processing techniques, the results of the research is difficult 

to apply to daily urban planning and management. As the network data mining, collection and 

analysis of residents’ behavior and visualization technology gets more mature, the public 

management community has noticed the importance of big data technology in modern urban 

governance. The Big Data technology mode captures, manages, analyzes, and processes large, 

high-variable and diversified data sets in urban operation to gain insight, decision-making 

capacity and optimization capabilities. 

3. THE FOUNDATION OF URBAN GOVERNANCE APPLICATION 

TECHNOLOGY UNDER THE BIG DATE MODE 

3.1 The openness of public data 

Public data refers to the data that government and public institutions produce, create, collect, 

process and store according their responsibilities. The openness of public data means that 

individuals can access public data online. Public data should be allowed to be reused and 

disseminated, and it should be available to all citizens without discrimination. In form of 

openness, the data are usually opened with a unified national portal. At the moment, about 52 
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countries and territories have established data platforms. During the process of government 

data openness, each country usually manages it as a kind of national asset, and requires the 

establishment of related systems and the use of various laws and regulations to ensure and 

promote the openness of public data. For example, the establishment of data assets catalog, 

departments need to sort out the data assets, a clear definition of the open nature of various 

types of data (open, limited to public, closed). 

To create data open catalog to determine which has been opened, which will be open in the 

future. For data collection, processing, publishing of a standard technical standard to be 

responsible for the reliability of the data. [3] Moreover, neither of these two catalogs is one 

time thing, it requires constant updates and additions. The international community also 

attaches great importance to establishing a public participation and feedback mechanism to 

ensure that users' needs are promptly fed back and prioritized releasing the data sets that are 

most urgently needed by users. The United States basically assesses the progress of data 

liberalization on a quarterly basis [4]. 

Table 1 Domestic and foreign laws and regulations on the opening of government data 

National Main Act (Policy) 

US 
Administrative Decree on Open Government Data (2013), Data Act (2014), 

Electronic Information Freedom Act, etcetera. 

UK 

Open Data Letters to Government Departments (2011), Freedom of Protection 

Act 2012 (2012), UK Open Government Partnership Action Plan2013 (2013), 

National Information Infrastructure NII) Implementation Documents " 

Singapore 
Personal Data Protection Act (2012), "The Computer Misuse and Cyber security 

Act" (2013) 

Japan 
Law on Information Disclosure (1999), Law on the Open Information of 

Independent Administrative Corporations and its Regulations (2001) 

China 
Government Information Open Ordinance of the People's Republic of China" 

(2008), "Action Plan for Big Data Development" (2015) 

 

One of the most common ways to use data in terms of data usage is to share the license 

agreement in time. The user only needs to sign it in the way the author or the licensor 

designates. From an international perspective, the government data is being acquired for free or 

at a marginal cost charges for the mode change. Therefore, there will be at least three benefits 

to open public data: one is that it improves government transparency and efficiency; the second 

is that government data contains high economic and social value; the third is that open 

government data can bring innovation so as to save society cost and increase quality of life, 

increasing employment etcetera. The Singapore government open data platform released a 

wide range of data, updated in a timely manner, the quality and quantity of open data in the 

world among the best. [5] Utilizing these open and shared data, businesses and departments 

have developed over 100 applications involving parking information, public toilets, and 

wildcat management etcetera. 
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3.2 The integrity of the information protection system 

In terms of privacy protection, legislation is needed to clarify its duty of rights of private 

individuals. Both Britain and the United States have proposed the concept of a full life cycle, 

which includes adding privacy analysis and design to every process that begins with 

government data, rather than considering it at the very last minute. The United States stipulates 

that all departments should, in accordance with existing laws and regulations, work with 

departmental senior privacy commissioners to decide on the proper disclosure of data and 

consult the legal department for consultation and finalization. In the United Kingdom, special 

privacy protection experts are appointed in major departments that promote data liberalization. 

Singapore published the Personal Data Protection Act (PDPA) in 2012 to prevent abuse of 

domestic data and personal data originating outside the country. In 2009, the German 

government revised the existing "Federal Data Protection Law" and came into effect. The 

scope of the restriction includes the field of electronic communications such as internet, in 

order to prevent privacy infringement caused by the disclosure of personal information. The 

law sets out clearly the legal acquisition, handling and use of personal data. Singapore 

published the Personal Data Protection Act (PDPA) in 2012. The Personal Data Protection Act 

is a more liberal piece of legislation aimed at preventing abuse of domestic data as well as 

personal data originating outside the country. The bill promulgated to enable citizens to further 

understand the use of personal data access. In the mean while, it enhances the trust between 

enterprises and customers during the process of personal information. 

3.3 Big data and urban poverty 

The Singapore government has built a sound social network through a large-scale HDB 

construction plan and a strong provident fund system. However, there are also poor people in 

the rich countries. The gap between rich and poor in Singapore is of great concern. The Gini 

coefficient, which shows the inequality of social wealth, has been at a high level. The current 

situation is related to the Singapore government's concept of promoting self-reliance [6]. It is 

expected that residents will try their best to lift poverty through their own efforts and their 

families. International organizations and many countries have set poverty lines, setting a 

uniform income standard for poverty alleviation and giving support. However, Singapore does 

not adopt a "one size fits all" poverty line for the relief of vulnerable groups. Without a poverty 

line, it may arouse opposition criticism, but it may be a very thoughtful institutional 

arrangement. The Singapore government has been working hard to establish an information 

system to help bolster nationals at different stages of development through various package 

programs through the assistance provided by various departments. So to speak that Singapore 

has established the "Memorandum of Cake" for poverty relief and has provided 

all-dimensional assistance to residents in different needs through various assistance lines. 
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4. CONCLUSION 

4.1 Urban planning and land resource management 

Big data technology has proposed a new development direction for urban functional zoning. 

By collecting and analyzing the positioning information and image information of social 

network sites, the core and fringe areas of urban development can be determined, which then 

can provide new ways and directions for delimiting of central urban area and directions on 

space growth boundary. The United Kingdom, for example, proposed three methods of zoning 

central urban city based on the research on the objective function of urban functional 

zoning .First is to use the city map such as bus, travel or website description information to 

describe the city center area or boundary, the second is to make use of Panorama website 

(panorama photo site), combined with resident experience of web log survey to determine the 

scope of the city center; the third is to use the Flikr social network with geographical location 

of the image information, combining with the text description to the center of the city Area.  

In the management and utilization of urban land resources, we can establish a database of urban 

land information and an information service platform to manage urban and rural land. Mainly 

including land survey, land use planning, change of land use status, land reserve, land 

transaction, land use plan, cadastral management, basic farmland protection, construction site 

pre-trial, land application and approval, land supply, land development and consolidation, land 

registration and land use planning. Planning is a guide to the approval of construction. Land 

also is the main line throughout the land and resources management departments involved in 

the land grant, supply and use. Due to the fact that cities with various factors can’t fully develop 

according to the planning, urban development strategies, infrastructure facilities and planning 

and management also need to be appropriately adjusted. Big data technology can also help to 

establish a simulation model to find different functional zoning in the city. By analyzing and 

comparing historical data, we can make appropriate prediction on the development of urban 

land use. Where are the core areas? Where is the direction of urban development? How to 

adjust the existing function? In this way can we develop the next version of the city plan more 

accurately? 

4.2 The balance of residence 

With the rise of big data technology, the exploration of human behavior has entered a deeper 

level. Based on this, urban planning can introduce big data analysis to help identifying the 

urban space-time industrial distribution of behavior. At this stage, big data technology can 

analyze the function of people's activities and behavior to guide the functional replacement of 

the old city and the functional layout of the new urban area to meet the needs of the job. The 

existing research on urban residents' behaviors mainly focuses on mobile phone signaling and 

big data analysis of social networks. Massachusetts Institute of Technology, based on the study 

of cell phone signals, focused on identifying some basic patterns of human activity. Their team 

studied the location of 100,000 anonymous cell phone users and the life trajectory over a 

six-month period and found that people's trajectories, displayed time and space have a high 

degree of regularity, and each individual has a significant probability of returning to the usual 
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position after a certain time of action. By correcting for differences in activity distances and 

individual variability, the final individual activity profile becomes a single spatial probability 

distribution. This shows that despite their diversity of activities, humans follow a simple 

repetitive pattern of activities that may affect all phenomena caused by human mobility, 

ranging from epidemics, and emergency response to urban planning. Forecasting the way 

people travel also brings gospel to the service industry and retail industry. 

4.3 Regulation of public transport resources 

Big data helps to establish a comprehensive three-dimensional traffic information network 

platform. Big data technologies such as distributed data mining, MPP-based distributed 

database, distributed file system, distributed cache and cloud computing platform can collect 

and analyze urban traffic and provide strong technical support. Through the collection of 

information on the number of vehicles, traffic and traffic travelers related to time, space, 

climate, geography, images and other information, digital processing of these information to 

establish the city's comprehensive three-dimensional traffic information network platform. At 

present, in many urban traffic operations, the public transportation information and the road 

network data are separated from each other, and the public transportation operation department 

can not timely and effectively understand the status of the road network. At the same time, 

different public transport operators also failed to share data and failed to guarantee optimal 

transfer services. 

With the continuous development of technology, new sources of data and media are emerging. 

Big data technology can make full use of the complicated and huge digital information 

generated during the historical operation of public transportation, and effectively improve the 

collection and distribution of current traffic information. Through the digital model analysis 

and processing, the entire city's public transportation system scheduling makes appropriate 

arrangements. At this stage, the advancement of urbanization has brought the peak of road 

traffic construction, but most of these constructions did not conduct effective rationality 

analysis, resulting in the waste of land resources. Although many cities use GIS technology to 

analyze land use and transport capacity to optimize road traffic planning, the lack of data 

processing ability has restricted its development. By optimizing the traffic model and 

introducing big data processing technologies, the existing material transportation facilities are 

utilized to optimize the traffic structure and supplemented by infrastructure construction so as 

to reduce the dependence on external resources such as land and promote the intensive 

development of urban transportation. 
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