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Abstract. This paper first discusses and analyzes the application of big data in China's COVID-19
epidemic at this stage. We systematized the areas of application of big data for the prevention and
control of COVID-19 in community management, and determined the goals of their use in each of
the areas. Then we found the problems of data accuracy, data fragmentation, data disclosure and
insufficient privacy protection in the application of big data in major epidemic prevention and
control. Finally, the application of big data is prospected, and effective suggestions are put forward.
Indicators have been identified that need to be collected and analyzed in addition to the continuous
development, improvement and innovation of big data application technologies in the field of
prevention and control of COVID-19. We also propose a range of measures that can help local
governments understand the dynamics of public opinion and public sentiment, as well as identify
and assess the risks of social governance.
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Introduction
Beginning in December 2019, a new type of coronavirus pneumonia (hereinafter referred to
as COVID-19) broke out around the world and spread rapidly, forming a major epidemic crisis at

! Uccnenopanue Obuto npejctapieHo Ha VIII MexiyHapoaHol HaydHO-NpaKTH4ecKol koHpepeHuun «CrpaTeruu
pPa3BUTHS COIMATBHBIX OOIIHOCTEW, WHCTHTYTOB M Teppuropuit» B IlIKoje rocymapcTBEHHOTO yIpaBIECHUS
U TIpeInpruHUMATeNnbcTBA VIHCTHTYyTa SKOHOMHKH W YHPABICHUS YPaJIbCKOro (efepaabHOTO YHHBEPCHTETa MMEHU
niepBoro [Ipesunenta Poccuu b.H. Enxpimna (r.Exatepunbypr)
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the "pandemic” level. [1] Big data analysis not only provides a full sample, correlation and
systematic research thinking for risk disaster crisis management, but also provides scientific and
objective methods and technical support for corresponding decision-making [2]. It is widely used in
China's anti-epidemic actions.

How big data technology plays an important role in the management of major public events
and crisis around the world, many experts and scholars have conducted a lot of research. The main
results of the application of big data in epidemic research include Google's successful prediction of
the United States using big data search keywords in 2009. The outbreak of winter influenza, and the
judgment is very timely, more than a week earlier than the data of the US Centers for Disease
Control and Prevention [3]. Polgreen used Google log keywords to build dengue transmission
models in Bolivia, Brazil, India, Indonesia and other places, and the predicted values of the model
had good correlation with the actual monitoring data [4]. Bio.Diaspora uses big data to successfully
predict the next area where the Ebola virus may detonate [5]. James et al. based on the mHealth
strategy through the big data analysis of crowd flow signals for relief assistance, needs assessment
and disease monitoring, which is very beneficial Control of the Ebola outbreak in West Africa [6].
The big data model was used to predict the epidemiological impact of influenza in Vellore, India
[7]. Geographic Information Systems and big data are applied during the period of the studied
pandemic in different countries [8]. Although China has already applied big data in medical
treatment, from the perspective of the current COVID-19 outbreak, the function of big data is still
weak. The study of application of big data technology in various provinces and regions in China,
and use the observation method to observe the effect of the use of big data technology in the
COVID-19 epidemic, was combined with case study method to study some typical cases. Finally,
based on the experience summary method, the application of big data in the prevention and control

of major epidemics is discussed and prospected.

1. Existing applications of big data in the prevention and control of COVID-19

Big data supports continuous improvement of clinical diagnosis and treatment. One of the
keys to the prevention and control of major epidemic diseases is timely and effective diagnosis and
treatment of patients, and the key to diagnosis and treatment is to discover the symptoms and
mechanisms of epidemic diseases, and then prescribe the right medicine. However, once a new
epidemic disease occurs, human beings do not have sufficient scientific knowledge about it, nor do
they have symptomatic treatment drugs, and can only adopt evidence-based medical methods
through previous similar virus treatment experience and potentially effective treatment methods and

drugs. , continue to improve treatment methods and discover effective treatment plans, and
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constantly propose better diagnosis and treatment plans. The utilization of clinical case and drug big
data can support the continuous improvement of clinical diagnosis and treatment.

Big data effectively supports epidemic investigation. Major epidemic outbreaks often occur in
community clusters, and the virus is transmitted through social contact between infected people and
susceptible people in public places such as public transportation, hospitals, cultural entertainment,
tourism, and commerce. One of the key links of prevention and control is to investigate and find
infected persons and close contacts in communities, units and public places, and to break the chain
of virus transmission in a timely manner. During the period of the new crown epidemic, the
prevention and control strategy of big data is to prevent internal proliferation and external output.
To screen and comprehensively analyze the effective information provided by the parties or
insiders, not only can the data information of the parties be accurately grasped, but also the
epidemic situation can be effectively handled. Accurate investigation work to achieve early
detection, early reporting, early isolation, and early treatment.

Big data remote diagnosis and treatment. The occurrence of major epidemics will lead to
large-scale patient treatment and social medical consultation needs. The limited supply of medical
resources and the huge demand for diagnosis and treatment of patients have caused serious social
conflicts, especially the shortage of high-level infectious disease, respiratory, and critical care
experts, and the services of hospital medical staff cannot meet social needs. Big data helps medical
institutions to carry out online remote consultation, online consultation, home medical observation
guidance, diagnosis and treatment training and other services, forming an "online and offline"
multi-space, multi-dimensional and comprehensive treatment of infected patients. Ningxia gave full
play to the advantages of the national "Internet + medical and health” demonstration area, relying
on the remote imaging diagnosis platform, opened a national COVID-19 special channel, and made
full use of national expert resources to provide DR/CT film sources suitable for suspected COVID-
19 patients. Conducting consultations adds another "sharp weapon” to the fight against the
epidemic.

Big data supports the allocation of anti-epidemic materials. The key to the prevention and
control of major epidemics is to ensure the timely and effective supply of protective materials.
However, news release channels are scattered and public credibility is low, and the epidemic
prevention and control agencies cannot effectively monitor donation information, and donors cannot
track donation results. become one of the most important social issues. In the stage of rapid
development of the epidemic, there has been a delay in the distribution of epidemic prevention
materials in Hubei Province, especially in Wuhan City, and the blockage can be effectively cleared

through big data-related technologies. Based on historical material data, big data analysis is carried
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out to help relevant departments predict future material demand, and scientifically plan the next
stage of resource supply and allocation. It only greatly shortens the time for material distribution

and reduces the consumption of human, material and financial resources.

2. Insufficiency of big data application and prospect of improvement measures

In addition to the continuous development, improvement and innovation of big data
application technologies in the fields of COVID-19 prevention and control, virus traceability, and
resource allocation, there are still many new fields of application that need to be continuously
developed. One of these field is collecting a large amount of important data, including various types
of people (diagnosed, suspected, fever pending, observation) and the number of four types of
patients in provinces, cities, counties (districts), townships (towns); all hospitals, specialized
hospitals and the number of beds, the number of used beds, the number of vacant beds, the number
of dynamically predicted shortage beds, the number of doctors, nurses, management, and service
personnel, the inventory of major therapeutic drugs, the number of demand, the number and
demand of major medical protective materials and equipment, and important materials in short
supply, demand, production, procurement, transportation, configuration information, etc. The other
fields are establishment an emergency management platform through big data, Internet, and cloud
platform technologies, the formation of a digital combat map, solving the problem of “data silos",
and enabling information to be interconnected.

Big data supports social governance during the epidemic. With the help of artificial
intelligence, big data and other technologies to realize the visualization of epidemic data, it helps
local governments to accurately grasp the dynamics of public sentiment and public opinion, and to
discover and evaluate social governance risks. With the help of data mining technology and
visualization technology, through traffic and telecom big data, e-commerce big data, and other
means to accurately manage social-related issues. Big data also promotes social governance from
static management to fluid governance. With the accelerated spread of the epidemic, the expansion
of joint prevention and control information sharing channels, and the diversification of anti-
epidemic information sources, social governance during the epidemic has become highly complex
and highly uncertain.

Big data helps the nation's health. The prevention and control of major epidemics requires the
use of big data to support emergency management such as patient admission, isolation of close
contacts, and public health consultation on epidemics. A large number of Al intelligent and

innovative medical products have not only effectively helped the front-line patients in the epidemic,
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but also protected the health of medical workers to the greatest extent. Remote control of equipment
and big data diagnosis and treatment play a role.

Big data is used for socio-economic recovery in the post-pandemic era. From the epidemic to
the end, and the social and economic system from emergency response to gradually returning to
normal, big data is a key support tool for social and economic recovery. Education makes full use of
big data and Internet technology to launch online classrooms and education on the cloud, implement
24-hour cloud services for government service matters in many provinces, use big data and cloud
platform systems to provide various government services for the masses, and implement “home-
based, online-based, To achieve administrative approval and government services, and to ensure the

great social and economic recovery after the epidemic.

Conclusions and comments

Big data has great value in epidemic prevention and control. It can not only conduct Al
mining, analysis, evaluation, prediction, and early warning of data such as population flow, search,
medical care, society, and economy, but also predict the future through trend analysis, and
formulate countermeasures to prevent diseases. In the early days, it can also intelligently dispatch
personnel and materials, and identify the authenticity of news information. The precise governance
driven by artificial intelligence brings huge benefits to the society, but also has huge risks [9]. There
are also some challenges in the application of big data in epidemic prevention and control [10].

The accuracy of big data results needs to be further improved. The accuracy of current big
data in epidemic prevention and control is not high enough. In addition to the imperfect benchmark
data set, it is also affected by big data mining technology. At present, the data collected is limited,
and the disease system constructed based on epidemiological data is not perfect. To assist clinical
medical treatment, epidemic prevention work, and scientific research, it is necessary to further
improve data collection technology and improve system data. Moreover, there are more than one
source of epidemiological information, and the data format is not uniform, and the data needs to be
converted, identified, cleaned, and classified in real time. It is necessary to integrate various data
and information, focus on the integration of multidisciplinary knowledge and the analysis of strong
correlation between data and results, establish more professional epidemiological research
guidelines, and combine the principles of evidence-based medicine to improve the use of big data in
epidemic prevention and control. Accuracy of treatment and prediction.

Data openness and privacy protection need to be further strengthened. The openness and
security and privacy protection of related big data need to be further strengthened. From the

perspective of supervision and technology, the following improvements can be made to gradually
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realize the open sharing of more data without exposing personal privacy. We can start from the
following aspects:

1. Encourage collaboration among various institutions and hospitals, allow data openness, and
combine unrestricted data and non-specific data to form an open and public "big data™ ecosystem;

2. Clarify data access rights and issue privacy and data ownership policies to ensure that all
users can access data normally and realize data sharing under the premise of cyberspace security;

3. Strengthen the research and development of new big data processing technologies, make
full use of artificial intelligence, cloud computing, 5G technology, and integrated processing

technologies to develop new big data solutions for epidemic prevention and control.
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HPUMEHEHHUWE BOJIBHINX JAHHBIX JJISA YIIPABJIEHUSA
COOBIIECTBAMM B KUTAE BO IIEPUO/] OJIITMJIEMHUHAN
COVID-19

Xyan Kunr

Maructpant Ypaibckoro eaepaibHOro yHUBEpPCUTETA

ExarepunOypr, Poccus

AnHOTanuA. B 310l craTthe OOCYXKHaeTcs W aHAIM3UPYETCS NMPUMEHEHHE OOJBIIMX JAHHBIX B
snuaemun COVID-19 B Kurtae. Mbl cucteMaTu3upoBaii 00JIaCTH MTPUMEHEHHUS OOJIBIINX JTaHHBIX
g npodunakTukd U 60psosr ¢ COVID-19 B ynpaBieHun cooOiecTBamMu, a TakkKe ONpeaeIiin
[[ETM WX WCIOJB30BaHUS B KaXKIOW W3 cdep. 3areM Mbl BBISIBIIIM MPOOJIEMbI TOYHOCTH IAHHBIX,
(dbparMeHTaK TaHHBIX, PACKPBITHS TAHHBIX U HEJIOCTATOYHON 3alTUTHI KOH(OUICHIINAILHOCTH ITPU
MPUMEHEHUN OONBIINX JAHHBIX JJIs MPEJOTBPAIICHUsS KPYMHBIX SMUAEMUN U OOpbObI ¢ HUMHU.
Hakonern, ObpUTO HCCIEIOBAHO MPHUMEHEHHE OOJBIIUX JaHHBIX M BBIABUHYTHl 3(PPEKTUBHBIC
npemioxkenus. OnpesesieHbl MOKa3aTeiu, KOTOPble HEOOXOJAMMO COOMpaTh W aHAIM3UPOBATH B
JIOTIOJTHEHWE K TIOCTOSIHHOMY pa3BHTHIO, COBEPIICHCTBOBAHWIO W HMHHOBAIUSAM TEXHOJIOTHN
IpUMEHEeHHs OOJbIIMX JaHHBIX B cdepe mpodpmiaktuku U 60psosl ¢ COVID-19. Mbl Taxxke
npenaaraeM psij Mep, KOTOpble MOTYT MOMOYh OpraHaM MECTHOTO CaMOYTMPAaBIEHHS OINpPeNeIUTh
JTUHAMHKY OOIIECTBEHHOTO MHEHHS M OOIISCTBECHHBIX HACTPOCHH, a TaK)KE BBIIBUTH M OIICHUTH
PUCKH COIMATBLHOTO YIIPABICHHUS.

KuroueBble ciioBa: 0Oomblye NaHHBIC, MPOPUIAKTHKA MMHAEMUN; O00opb0a C AMHAEMHUSIMU,
COVID-19; npemioxxeHus 1Mo UCIOIb30BAHUIO OONBIITUX JTaHHBIX.

JEL koawr: P32; C55.
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