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Abstract 

Sequel to the increasing cases of the covi-19 pandemic, the World Health Organization (WHO) and other health 

authorities, such as the Centers for Disease Control and Prevention (CDC), in their quest to protect lives, have 

challenged health professionals, related disciplines and other stakeholders to seek for faster means of identifying 

cases and tracing the covid-19 contacts. It is against this challenge that Geospatial scientists buckled up to tackle the 

menace by using Geospatial  techniques  to ingest data from sources and display active cases, deaths, recoveries in 

interactive and real or near real-time dashboards. Geospatial technology and data are critical for assessing the risks 

associated with pandemic and evaluating threats, tracing the contacts and cases and communicating the status of the 

disease or status of facilities for situational awareness. This study presents the contributions of Geospatial 

technology in the fight against the Covid-19 pandemic from reviews of scientific articles and finally recommended 

that health organizations continue to deploy these capabilities, review any lessons learned during this pandemic to 

make such technologies readily available and begin to put comprehensive systems in place that will further improve 

response efforts in the future. 

Keywords: Case, Contact tracing, Covid-19, Drones, Geospatial Technology 

 

Introduction 

To say that almost everybody has been affected in some way by the Covid-19 virus is not an overstatement. The 

public health sector’s increasing demand for mapping, analytics and visualization had started a date back in the last 

20 years, which has resulted in a growing information-age technology for communicable disease surveillance and 

epidemiology (Sameer , Priyanka, Vishal, & Prakash, 2020). Just like any other infectious diseases such as cholera, 

fever, the application of geospatial technology for breaking the contact chain of the virus spread cannot be separated 

from the conventional mapping tools. In recent times, the quest to protect lives in epidemic times necessitates the 

ingestion of data from sources into such tools and the display of results in interactive and real or near real-time 

dashboards, which have become very useful means by which many governments display spatial specific information 

on the COVID-19 (Anthony & Shankar, 2020). 

One major problem area in the fight against the covid-19 pandemic is tracing of the cases or contacts. This takes a 

lot of time especially in the gathering of data and information on the cases for investigations such as manually 

looking in one place for patient information, looking in another place for the test results. Contact tracing protects the 

health of people, because if we can limit contact between infectious people and others, we can limit opportunities for 

COVID-19 virus to be transmitted. The only solution is adoption of an automated standardized reporting of positive 

tests to the case investigators offered by geospatial technology. This paper presents through literature reviews, some 

of the knowledge behind the use of geospatial technology for investigating and tracing contacts of infected persons 

thus stopping the spread of COVID-19.  
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Geospatial Experiences in Tackling Pandemic in the World 

A virus-resilient economy requires knowing exactly where infected people are, living conditions, and access to 

medical services – all of which hinges on geospatial information (Mika, Sarah, Dongkyu, & Alvaro, 2020). This has 

challenged stake holders in the health sector, academia and Geospatial field to venture into finding solutions to 

tackle the pandemic. The table below is reviewed studies on Covid-19 according to theme, date of first publication, 

country, provenance of the information used and brief description (Ivan, Brian, Fernando, & Lawal, 2020).  

Table 1: Reviewed Studies on Covid-19 

Spatial subject  Study  Date 

(m/d/y) 

Country 

of study  

Data used  Particular subject 

Spatiotemporal 

Analysis 

Guan et al. 

(2020) 

2/28/2020  China  Confirmed 

cases of 

COVID-19  

Geographical characteristics 

of those infected by COVID-

19 

 Arab-Mazar 

et al. (2020) 

3/14/2020  Iran  Confirmed 

cases  

Spatiotemporal analysis of 

COVID-19 at the national and 

provincial levels 

 Giuliani et 

al. (2020) 

3/20/2020 Italy  Confirmed 

cases  

Spatiotemporal analysis of 

COVID-19 at the national and 

provincial levels 

 Rezaei et al. 

(2020)  

3/24/2020  South 

Korea  

Confirmed 

cases  

Spatiotemporal analysis of 

COVID-19 at the national and 

provincial levels 

 Dagnino et 

al. (2020)  

3/27/2020 Brasil  Confirmed 

cases  

Spatiotemporal analysis of 

COVID-19 in Rio Grande do 

Su 

 Desjardins et 

al. (2020)  

4/8/2020  USA  Confirmed 

cases  

Prospective space-time 

statistics to identify active and 

emerging COVID-19 groups 

at the county level 

 Rossman et 

al. (2020)  

4/9/2020 Israel  Polls and 

confirmed cases 

Online questionnaire aimed at 

the geographical identification 

of possible symptomatics 

 De Ángel 

Solá et al. 

(2020) 

4/10/2020 Caribe 

basin  

Confirmed 

cases  

Predicting the global spread of 

COVID-19 based on 

geographic and climatic data 

 Orea and 

Álvarez 

4/13/2020 Spain  Confirmed 

cases  

Analysis by provinces of the 

effectiveness of quarantine on 
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(2020)  the spread of the pandemic 

 Murugesan 

et al. (2020) 

4/14/2020  India Confirmed 

cases  

Spatiotemporal analysis of 

COVID-19 at the national and 

provincial levels 

 Buzai (2020)  4/17/2020 Argentina  Confirmed 

cases  

Spatiotemporal analysis and 

reflections on health 

geography 

 Santana 

Juárez 

(2020)  

4/17/2020 Mexico  Confirmed 

cases  

Spatiotemporal analysis of 

COVID-19 at the national and 

provincial levels 

 Saha et al. 

(2020)  

4/26/2020 World  Confirmed 

cases  

Spatiotemporal analysis and 

reflections on usefulness of 

GIS in the pandemic 

 De Kadt et 

al. (2020)  

3/20/2020 South 

Africa  

Socio-economic 

characteristics 

and urban 

structure 

For Gauteng city, 2 risk maps: 

to maintain social distance and 

preventive hygiene, and health 

and social vulnerability during 

the outbreak 

 Ahmadi et 

al. (2020a) 

and Ahmadi 

et al. 

(2020b)  

3/31/2020 Iran  Confirmed 

cases  

Emphasizes the need for more 

GIS studies at local scales 

 Kuchler et 

al. (2020)  

4/6/2020 USA, Italy Data mining 

and confirmed 

cases  

Identification of Facebook 

friendships in Westchester 

(NY) and Lodi (Lombardia) 

and correlations with the 

pandemic 

 Lakhani 

(2020a) and 

Lakhani 

(2020b) 

 4/8/2020 Australia  Socio-economic 

characteristics 

and urban 

structure  

Analysis of the spatial 

distribution of health services 

and the population over 65 

years of age in Melbourne 

 Padula and 

Davidson 

(2020) 

4/9/2020 World  Confirmed 

cases  

Correlation between number 

of nurses per country and 

COVID-19 mortality 

 Minetto et 

al. (2020) 

4/16/2020 North 

Korea, 

Russia, 

Remote sensing  Changes in population and 

economic dynamics through 

the comparison of satellite 
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Germany, 

USA, 

China  

images prior to and during the 

pandemic 

 Anthony & 

Shankar, 

(2020) 

5/29/2020 Ghana Confirmed 

cases 

Application of Geospatial 

Technologies 

in the COVID-19 Fight 

of Ghana 

 Oto-Peralías 

(2020)  

4/24/2020 Spain  Confirmed 

cases  

Correlation between 

geographic and socioeconomic 

variables to explain the great 

disparity of those infected 

 Sarwar et al. 

(2020) 

5/1/2020 Pakistan  Confirmed 

cases  

Development of an open and 

practical GIS to detect, collect 

and analyse outbreak data. 

Discussion on the usefulness 

of GIS in Pakistan 

Environmental 

Variables 

Luo et al. 

(2020) 

2/17/2020 China  Confirmed 

cases  

Correlation between the 

number of contact cases and 

absolute humidity of the 

geographical location 

 Sajadi et al. 

(2020)  

3/9/2020 World  Confirmed 

cases  

Analysis of the temperature, 

humidity and latitude of 8 

cities with high infections and 

extrapolation to the rest of the 

world 

 Tosepu et al. 

(2020)  

4/3/2020 Indonesia  Confirmed 

cases  

Correlation between climate 

and COVID-19 in Jakarta 

 De Ángel 

Solá et al. 

(2020) 

4/10/2020 Caribe 

basin  

Confirmed 

cases  

Predicting the global spread of 

COVID-19 based on 

geographic and climatic data 

 Ahmadi et 

al. (2020a) 

and Ahmadi 

et al. 

(2020b)  

4/13/2020 Iran  Confirmed 

cases  

Correlation between 

demographic and climatic 

characteristics and the spread 

of Covi-19 

 Gupta et al. 

(2020)  

4/19/2020 USA, 

India 

Confirmed 

cases  

Correlation between climatic 

characteristics and the spread 

of the virus in the USA, and 

extrapolation of the method to 
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India 

Data Mining  Zhou et al. 

(2020)  

3/20/2020 China  Data mining 

and confirmed 

Reflections on the use of GIS 

with big data and 

spatiotemporal analysis of 

COVID-19 

 Bogoch et 

al. (2020)  

1/27/2020 World  Data mining  International flights from 

Wuhan, number of passengers, 

potential distribution of the 

disease 

 Kuchler et 

al. (2020)  

4/6/2020 USA, Italy Data mining 

and confirmed 

cases  

Identification of Facebook 

friendships in Westchester 

(NY) and Lodi (Lombardia) 

and correlations with the 

pandemic 

Web-Based 

Mapping  

Dong et al. 

(2020)  

2/19/2020 World  Confirmed 

cases  

Presentation of the John 

Hopkins University web 

cartographic viewer  

 Cicalò and 

Valentino 

(2019) 

Feb/2020 World Confirmed 

cases 

Geohistorical context of the 

maps for the study of 

epidemics and design of the 

web maps on COVID-19 

 Boulos and 

Geraghty 

(2020)  

3/11/2020 USA, 

China, UK  

Data mining 

and confirmed 

cases 

Review of cartographic web 

viewers and Chinese mobile 

applications to slow contagion 

 Rossman et 

al. (2020)  

4/9/2020 Israel  Polls and 

confirmed cases 

symptoms 

Online questionnaire aimed at 

the geographical identification 

of possible 

      

Methodology 

Over the last 20- years, there has been a lot of advances in the contributions of geospatial technology to the public 

domain as a result of the increasing demand for mapping, analytics and visualization of trends in disease outbreaks. 

This is because spatial data handling capabilities of Geospatial technology have made it possible to manage and 

analyze health data in new ways (Ellen, 2019). 

Many studies have applied Geospatial technologies in the combat of diseases, including Further shrinking the 

malaria map: how can geospatial science help to achieve malaria elimination? (Archie, Heidi, Gerard, & Simon, 

2013); Using GIS to Address Epidemiologic Research Questions (Ellen, 2019); Mapping Disease Transmission Risk 

of Nipah Virus in South and Southeast Asia (Mark & Niaz, 2018); Studying Malaria Epidemic for Vulnerability 
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Zones: Multi-Criteria Approach of Geospatial Tools (Firoz, Laxmi, & Abdul, 2017); Mapping of mosquito breeding 

sites in malaria endemic areas in Pos Lenjang, Kuala Lipis, Pahang, Malaysia (Rohani, et al., 2011) etc. 

Eligibility criteria 

In this review, not all articles on covid-19 are qualified for review. Articles that meet certain criteria for this study 

are considered. Such eligibility are that articles must (a) be peer-reviewed and published in English language in 

journal articles (b) be focused on any aspect of the COVID-19 pandemic (c) have applied GIS or geospatial 

analyses. Articles that did not comply with these criteria were excluded. 

Geospatial technologies 

Geospatial technologies and services have contributed immensely during prevalence of COVID-19 pandemic in 

representing the spatio-temporal information and in analysing the dynamic spread of disease. The adopted 

methodology in this study is reviews (Table 1) on many geospatial technologies, some of which are with enabled IT 

services that were carried out to understand and analyse the spread and outbreak of the pandemic. For the purpose of 

characterizing the severity of the pandemic, geospatial tools are employed for capturing real time accurate 

information on COVID-19 patients, diseases, diagnosis, treatment, and clinical reports, and whom they get 

interacted at which place to detect clusters and generate alerts. 

One of these tools is the digital contact tracing apps which works on the principle of crowd source data by 

measuring the nearness to an infected person. This apps with GPS enabled were used to collect location information 

which is used to determine the exposures to risk of infections. Inferences can be made from such information so as 

understand the associated risks of the pandemic and predict the next likely carriers of the virus or infectious persons. 

An example of these Geospatial tools is the SuperMap which analyzes the characteristics of the epidemic, its spatial 

distribution, and delineates the level of prevention in different areas through GIS technology which can also be used 

for spatial distribution and location management of health care facilities different areas (Avneep, 2020). 

Another Geospatial tool is the COVID Symptom Tracker which was developed by Zoe Global Ltd., a digital health 

care company in collaboration with academic scientists from Massachusetts General Hospital and King’s College 

London. The functionality of this app requires the age, location, and other diseases risks, and also, a self-reporting 

function is enabled which is associated with COVID-19 infection and exposure (Drew, et al., 2020). This app 

retrieve updates on healthcare worker’s experiences who are on COVID-19 duty, their stress and anxiety, and use of 

personal protective equipment (PPE) kits are being surveyed through this app to observe intensity of health care 

workers (Drew, et al., 2020). 

Discussions of Findings 

The applications of geospatial technology has been looked into from industry and academic points of view. A very 

common use of Geospatial technology is visual display of the trend of the disease. Mobile applications as a 

Geospatial tool have played major roles in this. With the advancement of GIS technology, Geospatial technology is 

playing a greater role in descriptive, predictive and prescriptive stages of combating COVID-19. Many companies 

have built a number of application systems to combat the pandemic. For instance, the epidemic thematic service map 

and the epidemic prevention and control dynamic map system. 

Johns Hopkins University in collaboration with The World Health Organization have created dashboards through 

Geospatial technology, to identify where COVID19 infections exist, map confirmed and active cases, deaths, and 

recoveries. Real-time maps have been prepared which reveals how, when and where pandemic is spreading over a 

particular period of time and proffer where interventions are required. 
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Trends of the pandemic can be tracked and displayed using online services of ESRI ArcGIS and dashboard 

applications. As the case increases, many are concerned about the health threats. These apps will make it quite 

handy for persons with internet access to have unfettered access to tremendous information about the COVID-19. 

The use of interactive Web maps created using geospatial tools, dashboard apps, and Story Maps has been of help in 

rapidly communicating pandemic situations. Daily spread of the pandemic can be assessed through the time slider 

on the dashboard of the University of Virginia Institute. This app coupled with WorldPop analyses aided in the 

mapping of mobility patterns and tracking of infected cases or pandemics, hence, giving credence to how powerful 

spatial analysis methods are in modeling the spread of disease, pattern detection, delineating and hotspots and 

determination of possible future occurrences (Gardner, 2020).  

From industry points of view, public health officials will need to know the location of homes, the route people take 

to work, and the parks they visit.  Drones are useful for this. Drone capabilities can also allow for the detection of 

outbreak sources (Yu, Tang, Zhang, & Corlett, 2020). Locating infected persons, tracing their movements, and 

quarantining them reduces the need for individuals or business lockdowns. 

Data from drones, GPS tracking of mobile phones and cars, travel histories, transactions through credit cards, and 

CCTV footage can be analyzed to identify high-priority cases and track infected individuals. 

In the absence of pharmaceutical intervention, the foremost mitigation strategy to reduce person-to-person contact 

and transmission of the virus, along with hand washing and social distancing is to lock down. 

Now that some economies have/or are beginning crash down due to lock down, the only alternative for the 

governments is to lift the lockdown. Lifting the ban alone is not sufficient but to identify potential carriers of the 

virus and their contact persons and inform the parties involved in the contact. This contact could have been by use of 

same transportation, public utilities or facilities etc. One key role for geospatial technologies in this direction is to 

link spatial data such as from the Ministry of Land, Infrastructure and Transport; the Ministry of Information and 

Communication; the Nigerian Centers for Disease Control (NCDC); the National Police Agency; telecommunication 

companies; and credit card vendors.  Creation of links among the databases combines national health insurance 

information, immigration, and customs databases to identify potential disease areas. With this information sharing, 

suspected carriers and the public are informed via SMS within 24 hours. Reports have it that China has used phones 

to record travel history and CCTV for facial recognition, using AI and machine learning (Ian, 2020). 

Integration of drone data and remote sensing has given room for their applicability in the areas inaccessible by 

human in lesser time. The capabilities of drones have been tested for supply of medicals materials (Euchi, 2020). 

Drones have been successfully evaluated in various pilot programmes and are already implemented in some settings 

for transporting samples and delivering blood, vaccines, medicines, organs, life-saving medical supplies and 

equipment (Poljak & Sternbenc, 2019). 

They have also found usefulness in spraying streets with water and disinfectants (Betschart, Meier, & Schroeder, 

2020), although there are still debates on the general acceptability of this method to combat the virus. 

Deadly hot spots such as public spaces and buildings like relief centers, hospitals and retail centers etc  where the 

virus can easily exist for hours and in some cases days on a range of surfaces, everything from door knobs to floors, 

walls, bathrooms and furniture, regardless of whether it's indoors or outdoors can be disinfected using drones. 
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Figure 1: World first indoor disinfection drone (photo by Medgadget)  

Conclusion and Recommendation 

The spread of the pandemic has spatial connotations and as it unfolds, authorities are relying on measures that are 

inherently spatial in nature: quarantining, contact tracing, and social distancing. The pandemic is still on the rise and 

an attempt to predict possible trends and outcomes is indispensable. In order to plan and influence a policy direction, 

Geospatial technology will serve as a platform of support for the eradication of the pandemic and related diseases 

even in the future. It is recommended that Geospatial technology will minimize efforts in the compilation of 

pandemic information for future, more effective decision making.  
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