www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éb INTERNATIONAL JOURNAL OF CREATIVE
@a% RESEARCH THOUGHTS (1JCRT)

An International Open Access, Peer-reviewed, Refereed Journal

Impact Of Metro Rail On Urban Transportation

'R.Narender Kumar, 2Mohammed Asif Ali, 3Saifuddin, *Syed Riyaz Uddin, °Mohd Abdul Qader Anwar
Siddigi
Assistant Professor , 234° B.E Students
ICivil Engineering,
!Lords Institute of Engineering & Technology , Hyderabad, India

Abstract: Urban transportation systems in rapidly growing cities face challenges such as traffic congestion,
pollution, long travel times, and overburdened road networks. The introduction of metro rail systems has
emerged as a transformative solution to these problems, offering a high-capacity, efficient, and
environmentally friendly mode of public transportation. This study explores the impact of metro rail on urban
transportation, focusing on improvements in connectivity, reduction in vehicular traffic, time savings, fuel
conservation, and lower greenhouse gas emissions. Additionally, the metro rail contributes to socioeconomic
development by enhancing access to employment, education, and other urban amenities. The paper also
analyzes case studies from various Indian cities like Delhi, Hyderabad, and Bangalore, highlighting
measurable benefits and challenges encountered in the implementation and operation of metro rail systems.
Overall, the metro rail significantly reshapes urban mobility patterns and plays a crucial role in creating
sustainable and inclusive cities.

Index Terms — Urban transportation, road networks, vehicular traffic, gas emission.

|. INTRODUCTION

1.1 INTRODUCTION

In today's world, urban areas are growing at a rapid pace, and with this growth comes the challenge of managing
transportation. As cities expand and populations increase, there is a greater demand for efficient and reliable
transportation systems. Unfortunately, many urban centers face problems like heavy traffic congestion, long
travel times, and pollution, all of which negatively affect daily life. In Hyderabad, a fast-growing city in India,
these transportation challenges have become significant issues. In response, the Hyderabad Metro was
introduced as a modern solution aimed at addressing these problems.

The Hyderabad Metro, which officially began operations in 2017, is part of the city’s plan to create an efficient
public transport system that can help reduce traffic congestion and make commuting easier for the people. The
metro network is designed to cover major areas of the city, providing a quick and convenient way for people
to travel between residential, commercial, and business districts. It was expected to offer a cleaner and more
sustainable mode of transportation compared to traditional road- based systems.
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Figure 1.1 Nampally Metro Station

1.2 OBJECTIVES

1. To assess the impact of the Hyderabad Metro on traffic congestion.
2. To evaluate the time-saving benefits for daily commuters.

3. To analyze commuter satisfaction with metro services.

4, To study the socio-economic development around metro corridors.Q
5. To examine the environmental benefits of the Hyderabad Metro.

6. To provide suggestions for improvement based on commuter feedback.

1.3 NEED FOR THE STUDY

Urban transportation is one of the biggest challenges faced by modern cities today. In Hyderabad, the number
of vehicles on the road has increased rapidly over the years, leading to serious traffic congestion, long travel
times, and high levels of pollution. People often spend a lot of time stuck in traffic, which affects their daily
routines and overall quality of life. To solve this growing problem, the Hyderabad Metro Rail was introduced
as a modern and efficient public transport system.

The metro was expected to reduce traffic jams, save time for commuters, and offer a clean and safe travel
option. While many people use the metro daily, it is important to study how effective it has really been. Has it
reduced traffic on the roads? Are people reaching their destinations faster? Do commuters find the metro
affordable and comfortable? These are some of the key questions that need to be answered.

This study is necessary to understand the real impact of the Hyderabad Metro on the city’s transportation
system. By collecting feedback from metro users and analyzing their travel experiences, this research will
provide useful insights. It will also help identify areas where improvements can be made to increase efficiency
and user satisfaction.

The findings from this study can help city planners and transport authorities improve public transport systems
not just in Hyderabad, but in other cities too. It will also support the development of smarter and more
sustainable urban transport solutions in the future.
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1.4 SCOPE OF THE STUDY

This study mainly focuses on the impact of the Hyderabad Metro on urban transportation in the city. It covers
how the metro has changed the way people travel and whether it has helped reduce major problems like traffic
congestion, long travel times, and pollution. The study is limited to certain areas where the metro is currently
operating and is based on the experiences of people who use the metro regularly.

The research includes collecting opinions and feedback from 50 metro users through a structured questionnaire.
The questions are based on a 5-point Likert scale to understand their level of satisfaction, convenience, travel
time, safety, and overall experience. The data collected will be analyzed using tools like Microsoft Excel and
SPSS to get clear and meaningful results.

The scope also includes understanding the social and economic changes around metro stations, such as the
development of nearby areas, property value changes, and benefits to local businesses. In addition, the
environmental effects of the metro, such as reduced vehicle emissions and improved air quality, are also a part
of this study.

However, the study does not cover the entire city of Hyderabad or other modes of transportation in detail. It is
limited to the metro’s influence in selected zones and relies on the responses of the survey participants. Still,
the results will help in identifying the strengths and weaknesses of the metro system and give suggestions for
improving public transport in the future

1.5 LIMITATIONS OF STUDY

1. Sample Size: The 50 responses may not fully represent the urban population, limiting

generalizability.

2. Geographic Scope: The study focuses on one city's metro system, which may not apply to other

cities.

3. Time Constraints: Limited time may not capture long-term trends in metro rail usage.

4, Data Availability: Limited access to detailed data affects the accuracy of the analysis.

5. External Influences: Economic shifts or global events may influence transportation behavior.

6. Bias in Data: Demographic biases in the survey sample may impact the findings.

Z). . Methodological Constraints: SPSS may not capture all complexities of urban transportation
ehavior.

1.6 IMPORTANCE OF METRO RAIL IN URBAN TRANSPORT
Metro rail is an essential component of a sustainable urban future. As cities grapple with challenges of

overpopulation, congestion, and air pollution, metro systems offer a scalable, efficient, and environmentally

friendly transport alternative. The metro:

o Reduces fossil fuel dependence and air pollution.

o Promotes equitable access to opportunities by connecting remote and underserved regions.
o Stimulates economic development through improved connectivity.

. Supports smart city visions through integrated transport and digital innovations.

Metro rail systems are not just transport solutions—they are catalysts for inclusive, resilient, and future-

ready urban environments.
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Il. LITRATURE REVIEW

Urban transportation plays a major role in the daily lives of people living in cities. With increasing population
and vehicle ownership, traffic congestion, pollution, and travel delays have become serious problems. To solve
these issues, metro rail systems have been introduced in many cities. These systems are designed to provide
fast, reliable, and eco-friendly public transport.

In India, cities like Delhi, Bengaluru, Chennai, and Hyderabad have adopted metro rail projects to improve
urban mobility. These systems not only aim to reduce traffic but also improve air quality and save travel time
for daily commuters. The Hyderabad Metro Rail, which started operations in 2017, is the largest metro project
in the world taken up under the Public-Private Partnership (PPP) model. It was introduced to reduce traffic
pressure, improve travel experience, and support sustainable city development.

This chapter reviews past studies related to metro rail systems in different cities. It helps to understand how
metro services have impacted transportation and what improvements they have brought to city life.

INH1.METHODOLOGY

Setting Objectives

!

Designing Questionnaire

+

Collecting Primary Data

!

Secondary Data

!

Data Analysis using
SPSS Software

+

Findings and
Conclusions

Figure 3.1 Methodology

Research methodology is an essential part of any academic project or study. It refers to the step-by-step process
that a researcher follows to carry out the investigation in a systematic and organized manner. The methodology
provides a clear plan for how the research will be conducted, what data will be collected, how it will be
analyzed, and how the final conclusions will be drawn. In this project titled "Impact of Metro Rail in Urban
Transportation," the research methodology helps in understanding how the introduction and expansion of metro
rail systems have affected travel patterns, time management, passenger convenience, and the overall quality of
life in urban areas.

This study uses a guantitative research approach, which means that the focus is on collecting numerical data
that can be measured and analyzed statistically. Unlike qualitative research, which focuses on opinions,
behaviors, or experiences in detail, quantitative research provides results that are easy to summarize in charts,
tables, and percentages. This makes it ideal for analyzing trends, patterns, and relationships between different
factors such as frequency of metro usage, user satisfaction, travel time, and cost.
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IV.OBSERVATIONS AND DATA COLLECTION

4.1 Traffic observations :

As part of our major project on the impact of Hyderabad Metro Rail on the urban transportation system, we
conducted a traffic observation study in various parts of the city, mainly focusing on areas located along the
metro rail corridors. The goal of this observation was to understand how the metro has affected traffic flow,
road congestion, and vehicle movement since it began operation. Our observation was carried out over three
weekdays in March 2025 during both morning and evening peak hours. We selected key locations where metro
stations are present and where road traffic used to be heavy before the metro started. The major areas we chose

were Ameerpet, LB Nagar, Uppal, HITEC City, and Parade Grounds, as these locations represent busy
commercial, residential, and office zones of Hyderabad. These places were also chosen because they fall
along different corridors of the metro and allowed us to compare traffic conditions in different parts of the city.
We used basic visual observation techniques, counted vehicle types, estimated congestion levels, and also
referred to live traffic data using Google Maps to check traffic density during the observation times.

At each of these locations, we observed traffic during morning rush hour (8:00 AM to 10:00 AM) and evening
rush hour (5:30 PM to 7:30 PM). We took note of the number of vehicles passing through, the types of vehicles
(two-wheelers, cars, autos, buses, and trucks), the average speed of the traffic, and whether the roads were
jammed, free-flowing, or moderately congested. We also looked at how people were reaching the metro
stations

— for example, were they coming by foot, auto-rickshaws, private vehicles, or shared rides? This helped us
understand the kind of feeder transport used around metro stations and its effect on traffic just outside the
stations. Our findings showed that in areas like Ameerpet and Uppal, where the metro is used heavily, the
number of private vehicles, especially bikes and cars, has reduced.

This reduction in private vehicles has led to better traffic flow and fewer traffic jams during peak hours
compared to how it was before the metro became operational. We also noticed that the speed of traffic in these
areas has increased, meaning vehicles can now move more smoothly on the roads. In some cases, vehicle speed
improved by 15 to 20 percent during rush hours, which is a good sign of reduced congestion.

= et T A

Fig 4.1 Hitech City
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V. COMPARISON WITH OTHER METRO SYSTEMS
5.1 GENARAL

Urban transportation plays a major role in the development and quality of life in any city. Metro systems across
India, like those in Delhi, Bengaluru, Mumbai, and Hyderabad, have been designed to solve urban traffic
congestion, reduce pollution, and offer fast and reliable commuting options. In this chapter, we compare
Hyderabad Metro Rail (HMR) with other major metro systems and analyze the "before metro” and "after

metro" situation in Hyderabad.

5.1 Hyderabad Metro vs. Other Indian Metro Systems

Feature Hyderabad metro |Delhi metro Bengaluru metro  [Mumbai metro

Start year 2017 2002 2011 2014

Length 69km 390km 73+km 46+km

Lines 3 red, blue, green. (12 lines 2 lines 3 lines

Average daily  4-5 lakh 60 lakh 5 lakh 4-5 lakh

ridership

Special features Ppp model, smart  |Largest,un carbon  |Airport expansion [Undewr construction
ticketing credits planed expansion

Table 5.1 comparison Hyderabad vs other metros

Fig 5.2 Mumbai metro
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Fig 5.3 Bengaluru metro

5.2 infrastructure comparison

Aspect

Hyderabad metro

Delhi metro

Bengaluru metro

Station facilities

Modern,shopping

Well devoloped some
old ststions

Devoloping tech
focused hubs

Ticketing system

Qr code, smart cards

Smart cards tokens

Smart card tokens

Interconnectivity

Good within city

Extensive across ncr

Improving with
expansions

Cleanliness

High

Good,varies line

High

Table 5.2 infrastructure comparison

5.3 before metro scenario in Hyderabad

Issue Condition before metro

Traffic Hehours between major hubs avy congestion, daily
jams

Travel time 1-2 hours between major hubs

Pollution Very high vehicle emissions

Public transport

Limited and overcrowded buses

Economic activity

Moderate, less commercial growth near transist points

Table 5.3 comparison before and after metro
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5.4 After metro scenario in Hyderabad

Issue Improvement after metro

Traffic Reduced congestion along metro

Travel time 30%-50% faster journeys

Pollution Noticeable decrease in emissions near metro
Public transport Rise in public transport

Economic activity Growth in real estate near stations

Table 5.4 After metro scenario

5.5 environmental and economic impact

Parameter Before metro After metro

Air quality Poor,pm2.5levels high Slight improvement
Noise pollution High due to traffic jams More greenery developed
Property value near stations [Normal Reduced in metro zones
Commercial growth Limited Increased by 20-30%

Fig 5.5 environmental and economic impact
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5.7 conclusion

Hyderabad Metro has made a significant impact in a relatively short time. Compared to cities like Delhi and
Bengaluru, Hyderabad still needs to improve in network expansion and last-mile connectivity. However, in
terms of cleanliness, technology adoption, and passenger convenience, Hyderabad Metro has set new
standards.

The "before and after” scenario clearly shows that Metro Rail has:

- Decreased congestion,

- Improved public transport use,

- Supported economic development,
- Enhanced urban living conditions.

Going forward, with better integration of feeder services and further expansion into underserved areas like the
Old City, the Hyderabad Metro can become one of the finest examples of sustainable urban transportation in
India.
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