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ABSTRACT 

The Global Pandemic announced COVID-19 on 11 March 2020 by the World Health Organization (WHO). As of 26th March, nearly 2.6 billion people 

(including 1.3 billion people in India alone). Many countries have closed their borders and enforced curfews – which contributes, at national and continental 

level, to steep decline in transport demand. The epidemic of corona viruses is extremely probable to influence our actions and lifestyle, our way of living, eating 

and moving, indefinitely.Also if the economic consequences of the mass transit and social mobility crisis have not yet to be fully measured, they have extremely 

probable to be substantial (such as ride-hail, ride-pool, scooter sharing. Since public transport links directly to economic development and is dependent on fares 

and subsidies, revenue losses are most likely unavoidable. This research article helps to get the idea in addition to lack of income and extra financial pressures for 

public transit providers will also contribute to higher expenses of regular maintenance of vehicles and facilities and rising rail speed for a prolonged period of 

time.In spite of currently perceived risk and reduced take-off of public transport, the sector must be encouraged to move masses effectively and reduce carbon 

emissions after the virus. This article describes the effects of COVID-19 during and after the lockdown in the transport sector, as well as a long-term plan for the 

development and future management capacity for public transport. 

Keywords- Coronavirus, Covid, Covid-19, Epidemic, Pandemic, Passengers, Safety, Transportation. 

1. Introduction 

The COVID-19 will be one of the world's worst economic and public health crises in the 21st century. In addition to the large loss of human life and 

productivity in labor, the virus is likely to have long-term consequences for various sectors and the general lifestyle. In the financial year 2020-21, most 

forecasts indicate an appreciable fall in production rates. The outbreak of COVID 19 (coronavirus) affects the individual conduct of our work, 

consumption and journey(Level, Level, High, High, & High, 2020). 

The blending of policies from social remoteness to lockdowns will, for an uncertain period of time, slowdown or even totally stop the operation of 

production and consumption and close businesses in the retail and hospitality sector. Many Indian states have closed borders and a nationwide curfew 

has been enforced by the central government to slash demand for transport sharply. Continued social separation norms will seriously affect the 

distribution of the virus (COVID-19) through public transport (railway, metro and bus) and shared mobility services (e.g. auto-rickshaw and Uber-Ola 

taxes). 

This pandemic has also triggered massive disruptions in several communities around the world as regards public transport. Read further to learn about 

the effect of COVID-19 on urban sustainability and to learn about transit initiatives.First let's recap, however: a new respiratory illness outbreak of a 

new coronavirus (COVID-19) originating in Wuhan, China began to develop in December 2019(Jadhav & Mehta, n.d.). COVID-19 was characterized 

as a pandemic by the World Health Organization (WHO) on 11 March 2020. More than 200,000 incidents have been reported and almost 9,000 

fatalities have occurred in 166 nations. 

2. The effect of transportation infrastructure on public transport 

As cities start to ease restrictions on the lock-out of public transport, the ability to meet social distance standards must be limited. Similar laws will 

impact only cabs and other public services. People can try to shift from public and common transport services because of higher perceived risks, which 

lead to greater use of private travel modes. As Indian cities struggle to reduce their dependence on private motor vehicles, this crisis can also lead to 

negative results resulting from high motorization rates.The future complexity of mobility changes needs to be identified and effective policies need to 

be developed to promote efficient travel over the next few days.The figure shows the public transport impact highlights and general actions taken to 

reduce the spread of the virus 
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Figure 1: Impacts and measures in urban transport in pandemic. 

Source- Own Collaboration 

2.1 Public Transit 

A busy bus or crammed metro carriage seems to be a probable breeding ground for the virus with higher transmission rates in crowded spaces. It is 

therefore unusual that the use of public transport throughout the world has declined rapidly. Some European countries have advised residents of public 

transport not to use public transport unless it is essential. More dramatic measures were taken in China during the epidemic, in which the use of public 

transport virtually collapsed because of travel restrictions.Figure 2 shows the details of transit usage in global level(Zhang, Wang, Peng, Gong, & Shi, 

2002). 

 

Figure 2:Public Transit usage in Pandemic 

2.2 Ride hailing and Taxi usage 

The effects of COVID-19 are less clear for taxis and hailing providers. Passengers can instead choose to use these services with obvious nervousness 

surrounding public transit. According to the ride watch, the giant taxi association of Ride Watch reported no negative effects in early March. However, 

the effect is beginning to felt by the increasing closure of places of work and the dramatic decline in aviation passengers. Uber and Ola has raised 

concerns early on about potential impacts, which is normally based upon 15 percent of gross bookings by air passengers.Hundreds of emigrant staff are 

struck by the lockout and are desperate to return to their families, leaving behind their tales of desperation in driveways many miles away from the 

hotbed COVID-19 of Mumbai, mostly with taxis and authorickshaws.Union reports in Mumbai have added about 1,000 and 5,000 taxis to the amount 
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of 'kaalipeeli' (traditionally black and yellow taxis) and cars entering the metropolis. A number of auto drivers and taxis go to their homes in their 

vehicles with the possibility to expand the lockdown caused by coronavirus(Ramachandra, Bharath, & Sowmyashree, 2014). 

2.3 Options for alternative travel 

Alternative methods of travel like cycling and walking are a viable option for those who still need to get around the towns during the 

pandemic.According to The New York Times, the biking program in the city increased dramatically with 67% more use in March 2020 compared to the 

year before. Chicago too witnessed an unprecedented increase, nearly 100% higher than in the previous year.In Denmark, officials encourage people to 

drive or ride shorter distances rather than use high-risk forms of transportation, such as mass transit(Tumbe, 2016).The only way the workers were able 

to return to their home for almost a month was by walking, pedaling, or riding. A handful of states started to schedule buses. The central government 

released a Agreement on the inter-state movement of migrants on buses, all inter-state journeys until then being barred, at the end of April, and then 

maybe on the 1st of May the International Workers' Day it was possible to understand that trains became quicker, cheaper, and more able to handle 

unique Shramik trains. 

2.4 A Statement on food supply 

India is under immense strain, the second-most populated nation in the world. On 30 January 2020, in Kerala state, the first reported coronavirus case 

was identified. As the pandemic left deep wounds all over the planet, India was able to foresee the extent of the socio-economic effects that the 

pandemic would inflict in the short run. India recorded 15,712 incidents, and 507 deaths by 20 April 2020. The government has extended the lock-up to 

3 May 2020 after the 21 day lock-down and will revise the restrictions of the least affected areas on 20 April 2020. These draconian measures, 

however, have a dramatic impact on ordinary people's lives and local food systems(Level et al., 2020). 

In everything, the pandemic COVID-19 is a crucial juncture in the development of India. The obvious routes from the rest of the world have helped 

Indian officials to prepare and respond to the pandemic at the right time. Both the central and state governments' courageous leadership has carried out 

remarkable strategies to protect the livelihoods of millions. The Government of India has naturally taken immense initiatives to feed the whole country 

and secure its life and livelihoods via the epidemic of coronavirus. Hopefully this Cloud would also redefine the capacity of society for greater food 

health and food security and pave the way for productive networks of food. 

3. Transport providers and cities measures to reduce the spread of viruses 

Due to its minimal (if any) operability during lockout, any form of public transport suffers from bad losses. During the lock-down time Indian trains 

stopped all passenger train services and reduced its freight services by growing demand for bulk commodities such as steel and cement and upsetting 

supply chains. Currently, the freight trains are roughly 60% efficient. After the shutdown started, the carbon output in India has decreased by 26 per 

cent. They were especially affected. The Indian Railways moves coal primarily from necklaces to coal-fired thermal power plants. Indian Railways are 

estimated to lose approximately Rs 12,500 – Rs 6,500 crore in passenger traffic & Rs 6,000 crore in goods. Approximately USD 3-3.6 billion in June is 

projected to result in a loss to the Indian aircraft industry for both foreign and domestic flights(PricewaterhouseCoopers : Macroeconomic Impact of 

the COVID-19 in China and Policy Suggestions, n.d.). 

In metropolitan cities, municipal transport services have also suspended activities, for example metro stations, community buses, 

automobiles / e-rickshaws and taxis. In India, the urban freight segments have a mixed short-term effect on transport market. Online retail orders have 

dropped precipitously since February, though online order for milk has decreased considerably. The increased costs for frequent cleaning of vehicles 

and installations increased fixed costs, and all public transport companies had to face additional financial burden at a time of zero passenger 

transportation revenues(Bouey, 2020). 

The public transport sector has chipped into the battle against the crisis in a commendable way, given the severe burden on the numerous 

facilities. Most Indian airlines support and increase their freight movement during the pandemic in their logistics operations as well. In order to supply 

essential medical products in need, Air India, Indigo, the Spice Jet and Blue Dart have contributed. Air India’s efforts to return stranded Indians during 

the pandemic from China, Japan, Italy and Iran to India are laudable. In Delhi, 25% of buses continued to operate to enable the movement of persons 

engaged in vital services. 

3.1 Maintaining Clean Spaces with sanitization 

Transport providers use strict hygiene procedures in their attempts to hold the coronavirus in order. In Dubai, more than 1000 employees, hundreds of 

buses and taxis were deployed to sterilize the metro and tram system. Similar approaches to sterilization in transportation systems worldwide have been 

taken. The most successful solution to Taiwan can be used as the 2/3 community deployment in this pandemic for clean-up and sanitization operations. 

Many stakeholders in India worked closely for the disciplinary action, the cleanliness and hygiene of noble corona virus outbreak(Epidemics, 2020). 

Everything and every place is sanitized by spraying sanitizing solutions and alcohol-based solutions to stop this coronavirus outbreak. 
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3.2 Competence Shift 

Containing COVID 19 and restored our economies does not simply require good policy and medical advice; the recommended changes of behavior 

which go against social and cultural conventions in many ways also require continued compliance. The radical behavioral changes that are needed can 

indeed be caused as daunting as they may seem. The psychology of social media utilizes established communication concepts and philosophy of 

behavioral improvement to manipulate the actions of individuals to support the target group as well as community. Such fields where social media may 

have an immense effect include public health, welfare and environmental issues. 

3.3 Technological Usage 

Transportation operators have used technologies in challenging times to increased COVID-19 distribution more effectively. China also invested in 

ultraviolet light in Shanghai to destroy busses' warheads. When the UV light chamber was introduced, the time for bus cleaning was reduced from 40 

minutes to 5.According to Vox News, a Chinese technology firm has developed a transportation operators algorithm for identifying commuters that do 

not wear facial masks, as well as the infra - red Tool of Taiwan, for measuring body temperature of an individual have been used worldwide, which 

prevents entry to anyone over 38 degrees Celsius. 

4. Influence of the COVID-19 on Urban Transit after Lockdown 

Although it is anticipated that the public transit services will restart during next month, the danger of virus (COVID-19) is unlikely to decrease so 

rapidly. With the production of an efficient vaccination still in motion, the uncertainty of catching the virus combined with policy guidelines for social 

distancing would have an influence on the mode of transport citizens prefer and how far they travel. In the one side, passengers may discourage 

crowded forms of transport such as buses, aircrafts and trains; and potential safety threats may promote the usage of personal cars. That will raise road 

congestion and car emissions.The need for transportation would that, however, as customers will stop visiting shopping centers and film theaters, and 

then choose to shop online, watch streaming films and order food through delivery apps. Working from home will now be a more accepted and 

common part of services professionals, reducing daily passengers(Jadhav & Mehta, n.d.). Furthermore, it is anticipated that visiting cities or countries 

for conferences and seminars will be substituted by electronic seminars and video conferences. 

It is essential for public transportation companies to take measures to safeguard the safety of passengers and vehicle operators to deal with the shift in 

commuter behavior and regain their confidence in public transport. 

4.1 Coordinated Effective Action Plan 

In the expectation of specific threats and to enhance public health and sanitation, transport agencies and companies should implement these steps to 

prepare the protection of their workers and travelers and to utilize the current network for commuter movements(Prata, Rodrigues, & Bermejo, 2020). 

 Protective equipment such as face masks, hand sanitizers and gloves is required for workers. 

 Proper procedures for disinfecting should be developed, employees should be trained. Routine inspections should monitor the hygiene of 

public transport stations and vehicles. 

 A viral / antibacterial coating should be carried out on all materials that are regularly contaminated by cars, airports, airlines, buses and taxi. 

 Reduce physical touch in all public transit networks through automated ticketing and authentication procedures. 

 To minimize the risk of infection, increase the distance between passengers. It is an important step in right process to reduce the occurrence 

of public transport vehicles. 

To help in congestion management at peak hours, government and private organizations can change their working schedules, facilitate interactive 

gatherings, conferences and home jobs. Such actions would help to create morale and to increase demand for such services among passengers. 

4.2 Economic development long-term action plan and a related situation 

Since the pandemic has profoundly affected the transport market, for the following purposes, the government will suggest investing in growing public 

transport efficiency.  

 Generating opportunities and helping to restore the economy and fight homelessness after the outbreak. 

 The elimination in greenhouse gas emissions and traffic injuries in cities is a gateway to reducing air quality through public transport.  

In 2018, 17,709 deaths were registered from road accidents in over a billion cities, as stated by statistics released by the Ministry of Road Transport & 

Highways.Reviews are indeed the following ways of improving public transport sector capacity.  
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Figure 3: Measures taken for the future growth after pandemic. 

Source- Own Collaboration 

5. Recommendations for the pandemic situation 

Sequencing measures is an essential element of the strategy, where governments in the areas of health, transportation, security, etc. must work together. 

Anecdotal observations show that there are often counterproductive unilateral restrictions on public transport services. Initial restrictions must however 

be communicated and accepted first by the public and then restricted and tailored to the basic user groups(Jadhav & Mehta, n.d.). Public transport 

service in order to protect the staff, infrastructure and operations, the following measures should be considered by public transport companies- 

 

 

Figure 4: Recommended measures for the staff and infrastructure. 

Source- Own Collaboration 
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Passenger protection is not only a necessary measure of welfare, but also an important step in preserving public transport confidence. Accordingly, 

interventions must be successful, but also sufficiently accessible and communicable. 

 

Figure 5:Passenger Safety Guidelines 

Source- Own Collaboration 

5.1 Organized Administration requirement 

Various developments have now been brought together as Governments and Agencies, on the one hand, are deliberately reducing or even suspending 

the public transport service (e.g. Oman, Punjab, and Kashmir), while, on the other hand, people prevent travel and use public transport to be at risk of 

infection. All this causes decreases in demand for public transport-but basic services, particularly employees with systemically relevant functions, still 

require public transport. In this context, it is necessary to have a coordinated approach that reduces demand and supply.A large number of actions in the 

field of transport in order to stop further spread of COVID-19 are currently being taken globally in cities and in countries. The efficiency and 

effectiveness of these measures cannot be concluded in any way(IMPACT OF COVID- ON INDIAN ECONOMY, n.d.). At the same time the objectives 

of sustainable mobility should not or do not want to be forgotten. We have arranged the measures accordingly to Avoid-Shift-Improve in order to 

improve the understanding of possible actions and also to connect them to the discussion on transport policy.In order to achieve improvements and 
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developments in all three areas, avoid, shift and enhance technological innovation and in particular digitization are important elements. 

From the following overview figure 6, the steps taken in the sense of the corona crisis are both rational (with respect to social participation, class and 

equity) and help the transport transition goals in the long term. 

 

Figure 6:ASI Framework 

Source- (Approach, n.d.)asi 

 

 Avoid: measures to limit human (motorized) transport demand-both for a short term in the battle against the outbreak of coronavirus and for 

a long term in the war against carbon emissions. 

 Shift: steps to steer users in the context of the corona crisis towards secure, clean and unreliable means of transport. Promoting forms of 

active mobility like walking, cycling and mass transit that are attractive, reliable, accessible, affordable and competitive to maintain urban 

life. 

 Improve: Improve the quality of the operations and services in order to remain attractive in particular to avoid crowding, especially in public 

transport. Enhanced biking and walking quality helps in other modes to free space. 

5.2 COVID-19 and effective movement 

As discussed above, COVID-19 is affected significantly by the epidemic and global spread of COVID-19. In the event of the outbreak, businesses in 

the so-called mega economy in particular grow worldwide. g. Common mobility (including riding, bicycle-sharing, car-sharing and micro mobility) as 

well as food and packaging providers have been subject to increasing strain on people who are working on their platforms, and typically classified as 

independent contractors who often lack sick leave and other benefits.Worldwide, several shared mobility service suppliers have needed to terminate 

their activities, staff and take specific steps to secure drivers, customers and their businesses.  

5.2.1 Suspension of services:  

Many shared mobility firms have stopped their ride-sharing services in response to the COVID-19 pandemic. Uber’s collective riding services in the 

US and Canada were reported to have been stopped, and Lyft did this in all of its markets. Both provide only individual customers with ride-hailing 

services. In Delhi, Ola stopped services, Moia is scheduled to suspend its activities in Hamburg on 1 April 2020. Lime has shut down its services in 

almost 24 countries, with Uber (Jump) and Bird (Circ) suspending operations in almost all European markets, the world-wide largest e-scooter rental 

firm. As a result, many lockdowns across the nation have an impact on car sharing. 

5.2.2 Personnel / wages reductions and working hours:  

Before COVID-19 many of the new mobility start-ups were already under financial strain. In contrast to 2018 the spending in risk management has 

already dropped by more than half in 2019. This strain is exacerbated by the influenza epidemic and the decreased number of passengers and clients, 

which causes companies to lay off workers and slash pay and working hours. The German Tier-Mobility Company has put approximately 60% of its 

employees in short-term work with decreased hours and wages. 

5.2.3 Driver and passenger protection:  

Shared mobility companies are taking various steps to protect their drivers and passengers against infection. Uber announced it will suspend or have 

been subject to COVID-19 reports of drivers and passengers who have been positively tested. Most companies provide their drivers with disinfectants 

to keep their vehicles safe. Each change in battery will result in the e-scooter rental staff Tier disinfecting scooters. In order to prevent risk of 
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infections, Swedish e-scooter company Voi recommends its clients to use gloves.It has been reported that the LEVC London cab that has a glass 

window between a driver and passengers is used increasingly by Clevershuttle. Plastic film protection sheets are used for its other vehicles to avoid 

contact and minimize risks of infection. Under the guidance of medical professionals, DidiChuxing has implemented the use of protective laths in 

Wuhan, Shenzhen and other towns. In China, DidiChuxing is demanding to map the infection chains for passengers who do not book driving and pay in 

cash to leave the contact information and telephone numbers and to notify them if a driver is later found to be sick(Report, 2020). 

5.2.4 Financial assistance to drivers:  

DidiChuxing has formed a special fund to help drivers who are impacted by the virus and who are infected and sick in case of infection with COVID-

19 and loss of income. Didi also developed a $10 million fund for drivers in Australia, Brazil, Chile, Costa Rica, Panama, Japan and Mexico following 

the launch of the funds in China. Grab Malaysia introduced a "ride cover" policy to cover Covid-19, and the company will provide financial support to 

those drivers who fight during the outbreak.Ola is introducing a project, called "The Driver Campaign," through its social welfare organizations. Ola 

offers sponsorship from the Ola community, donors and the citizens' fundraising site for the auto rickshaw, bus, kaali-peeli and taxi drivers. The fund 

will provide assistance to drivers and their families affected by Covid-19(Jadhav & Mehta, n.d.). 

5.2.5 Provision of food distribution:  

In 21 towns such as Shanghai, Hangzhou or Chengdu, Chinese DidiChuxing has launched distribution services to boost drivers' earnings as ride-hailing 

market batters on COVID-19. The Didi App allows customers to order food or coffee and the driver will purchase and deliver the items requested. Didi 

is also preparing to launch fast messaging services. Grab has also introduced car-based delivery services to improve drivers' income. In order to reduce 

the risk of person-to - person transport of COVID-19, KFC and Pizza Hut have been reported in China to launch a pay pass delivery service.After the 

customer selects "contactless deliveries," couriers will call them to establish a delivery location when placing an order online. The courier will monitor 

the customer's order from at least 10 feet(Report, 2020). 

5.2.6 Medical personnel:  

From the 25th March to the 19th April 2020, BerlKonig, a company of medical and emergency carriers that can travel from home to work in Berlin 

suspended their regular operations. While its hail service was suspended, Chinese DidiChuxing provided medical workers with two special fleets of 

drivers clothed in safety uniforms using regularly disinfected vehicles at the outbreak COVID-19 epocentrum in Wuhan, along with other towns, with 

free transport.A bicycle shopping company in Bogota has supplied medical personnel with 400 electric bicycles, which enable them to enter their work 

and use the emergency bicycles. NUMO, Despacio and MUVO led the initiative. 

Looking into the coming months, it is necessary to keep in mind that currently introduced initiatives to reduce impacts (e.g., short-term employment, 

incentives) would eventually have an indifferent or even adverse effect on economic mobility unless steps are explicitly addressed too(R ESOURCES I 

NSTITUTE IMPACT OF COVID-19 ON URBAN MOBILITY IN INDIA : EVIDENCE FROM A PERCEPTION, n.d.). Otherwise, weakened markets and 

weakening accessibility structures would be the legacy of the shock COVID-19. 

Conclusion 

At present it cannot entirely evaluate the long-term implications and impacts of COVID-19 for public transport, shared mobility and mobility. 

However, it is clear that every attempt must be made to ensure that the actions taken by public agencies, public transport, and mobility share enterprises 

to secure safety of staff and passengers, as well as a further spread of COVID-19, are based on comprehensive environmental, economic and social 

impact assessments.The effect of COVID-19 and the steps being implemented in favor of public mobility depends on the form of operation and the 

actual condition at this location. 

This is not necessary to foresee how things will proceed entirely and this report should be changed as the scenario begins to shift. Hopefully, the lessons 

learnt will be applied to secure the potential passengers once the present problem has faded. 

References 

Approach, A. (n.d.). Sustainable Urban Transport: Avoid-Shift-Improve (A-S-I). 

Bouey, J. (2020). Assessment of COVID-19 ’ s Impact on Small and Medium-Sized Enterprises Implications from China. 

Epidemics, M. A. (2020). The COVID-19 outbreak and implica ons to sustainable urban mobility – some observa ons. 

IMPACT OF COVID- ON INDIAN ECONOMY. (n.d.). 0–20. 

Jadhav, G., & Mehta, N. (n.d.). Synopsis : Impact of COVID-19 on Indian Industry : Challenges and Opportunities. 

Level, R., Level, G., High, V., High, V., & High, V. (2020). Coronavirus disease 2019 ( COVID-19 ). 2019(March). 

Prata, D. N., Rodrigues, W., & Bermejo, P. H. (2020). Science of the Total Environment Temperature signi fi cantly changes COVID-19 transmission 

in ( sub ) tropical cities of Brazil. Science of the Total Environment, 729, 138862. https://doi.org/10.1016/j.scitotenv.2020.138862 

PricewaterhouseCoopers : Macroeconomic Impact of the COVID-19 in China and Policy Suggestions. (n.d.). 



International Journal of Research Publication and Reviews, Vol 3, no 3, pp 1097-1105, March 2022                                  1105 

 

R ESOURCES I NSTITUTE IMPACT OF COVID-19 ON URBAN MOBILITY IN INDIA : EVIDENCE FROM A PERCEPTION. (n.d.). 

Ramachandra, T. V., Bharath, H. A., & Sowmyashree, M. V. (2014). Urban footprint of Mumbai - the commercial capital of India. Journal of Urban 

and Regional Analysis, 6(1), 71–94. 

Report, S. (2020). Coronavirus disease 2019 ( COVID-19 ). 2019(April). 

Tumbe, C. (2016). Urbanisation, demographic transition, and the growth of cities in India, 1870-2020. 7(September), 41. Retrieved from 

https://www.theigc.org/wp-content/uploads/2016/11/Tumbe-2016-Working-paper.pdf 

Zhang, Q., Wang, J., Peng, X., Gong, P., & Shi, P. (2002). Urban built-up land change detection with road density and spectral information from multi-

temporal Landsat TM data. International Journal of Remote Sensing, 23(15), 3057–3078. https://doi.org/10.1080/01431160110104728 

 

 

Author Profile 

 

1Mr. Basweshwar Jirwankar currently a PhD research scholar (2018-2022) at Civil Engineering Department, Oriental 

University, Indore, Madhya Pradesh, India, 453555. He pursued his Masters dissertation at Amravati University, 

Maharashtra, India. His research work is mainly focused on based on the urban transportation, pedestrian safety and 

driver behavior, traffic planning, geo spatial data analysis, Intelligent Transportation systems and Urban Land Use by 

Artificial Intelligence etc. He also completed his research based trainings on MX suite and GIS toolbox for the 

accessibility analysis on existing infrastructure. He is a life member of ISTE and currently working as an Assistant 

Professor in Civil Department in SVKM’s Institute of Technology, Dhule Campus, Maharashtra, India. Email- 

b.s.jirwankar@gmail.com[Corresponding author] 

mailto:b.s.jirwankar@gmail.com

