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Aim and Objectives

• Finding the impact of transit technologies in shaping future cities towards 
sustainability

Aim

• To review through literature interdependence of Transit and urban growth in
sustainable cities.

• To develop a relationship between transit supply and ridership, per Km ridership,
Economic, Social and Environmental development

• To develop a Sustainable Urban Mobility Index for evaluating the Impact of
Transit Systems in City

• To assess the impact of metro in Delhi on physical, economical, social and
environmental Development.

• To evaluate the alternate transit development strategies on case study area of
Delhi for growing towards sustainable mobility

Objectives:
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Sustainable Cities: Definition and 
Concept

Attributes of a Sustainable 
Future Cities
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Seamless travel

Urban Railway is the most dominating mode for the next half of a
century along withTelecommunication

Dominating Transport System along the period of time

Presense of Modes
Bus Tram LRT BRT Metro Maglev

India 100% 14% 0% 29% 100% 0%
Rest of the World 100% 38% 38% 22% 97% 6%

Comparison with World Cities

• Indian cities are predominantly moving on Bus and Metro in available for cities with more 
than 5 million population.

• Medium capacity transit systems such as tram, Monorail are absent except for Calcutta and 
Bombay



Mass Transit Technologies: Selection 
Procedure

COST

1) CAPITAL COSTS (Infrastructure and Property costs) 2) OPERATING COSTS 3) PLANNING COSTS

PLANNING AND MANAGEMENT

1) PLANNING AND IMPLEMENTATION TIME 2) MANAGEMENT AND ADMINISTRATION 

DESIGN

1) SCALABILITY 2) FLEXIBILITY 3) DIVERSITY VERSUS 
HOMOGENEITY

PERFORMANCE

1) CAPACITY 2) TRAVEL TIME/SPEED 3) SERVICE FREQUENCY

4) RELIABILITY  5) COMFORT AND SAFETY 6) CUSTOMER SERVICE

7) IMAGE AND PERCEPTION

IMPACTS

1) ECONOMIC IMPACTS 2) SOCIAL IMPACTS

3) ENVIRONMENTAL IMPACTS 4) URBAN IMPACTS

Factors In Choosing a Type of Public Transport Technology



Transit technologies and Sustainable 
Cities
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Global Cities: Transit and Economy
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Systems in Indian Cities

Sl. 
No.

City
Population 
in Million Opening

Network 
length Stations Lines

Avg. station 
distance (m)

Avg. line 
length (KM)

Stations 
per line Daily ridership Ridership per km

Length per 
resident in mm

1 Bangalore 10.60 15-Sep-11 42.3 40 2 1085 21.1 20.5 400000 9457 6.2

2 Bombay 21.00 11.4 73 6 2253 31.9 15.2 405107 35536 1
3 Calcutta 15.00 24-Oct-84 29.7 24 1 1291 29.7 24 700000 23570 2

4 Delhi 18.70 24-Dec-02 239 172 8 1366 29.9 22.9 2761000 11553 15

5 Hyderabad 6.80 28-Nov-17 29.8 24 2 1296 14.9 12.5 220000 7383 4.7

6 Jaipur 3.06 03-Jun-15 9.6 9 1 1200 9.6 9 17649 1839 3.3

7 Kochi 0.90 17-Jun-17 18 16 1 1200 18 16 45000 2500

8 Lucknow 3.30 05-Sep-17 8.4 8 1 1200 8.4 8 67000 7977

9 Madras 7.00 29-Jun-15 47.4 38 3 1317 15.8 13 90000 1899 6.6

Metro System Efficiency Across India
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Sustainable Urban Mobility Index



Case Study: Delhi
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Conclusion and Recommendation

460 KM Metro Network
was as considered upto
Phase IV, plus 223 Kms
LRT Network according
to BAU Traffic
Assignments, PPHPDT
over 20 thousands for
New LRT

Target PT Modal Split
75%

Recommendation

Urban Rail System needs to given the top priority in Large Cities like 
Delhi

Rail based systems are essential to achieve sustainability in large cities 
as seen in the global sustainable cities as well as in India

Rail based transport impacts the city in terms of physical extent, 
economic extent as well as social enhancement

There is a straight relationship between per capita network length and 
usage of Systems

As the Network Length Increases, the Ridership per KM increases

The average speed of a city is directly impacting the Per Capita GDP of 
a City

To increase ridership, a whole network has to be created, a single 
corridor 

Multimodality increases efficiency of each system

Alternate scenarios to be developed and right system and network has 
to be implemented

Way Forward

• SUMI can be further developed
• Weightage (Power) of different criteria may be considered statistically
• Proper weightage of Metro, BUS, BRT, LRT and Trams has to be calculated. In this study capacity of the 

systems are considered as their weightage

Proposal for 2041 Delhi

45%

30%

3%

2%

9% 11%

Proposed Modal Split

Metro

Bus

Auto


