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Size Category No. of cities maistinga’nd Projected Urban Sprawl m /
(population) (% of urban population) Vehicle Ownership
1975 2000
>10 million 0 (0) 3 (15.5) (% of households)
5-10 million 2 (11.3) 3 (6) >0.00% 2001 m 2011
1-5 million 8 (13.7) 25 (14.7) 40.00% “ “
0.5-1 million 17 (8.3) 38 (9.4) o
<0.5 million ~ 3,000(66.8)* ~ 4,000 (54.5) |30 00%
: 20.00%
Fast growth in number of
million plus cities 10.00%
Rapid expansion in cities 0.00%
above 05 mllllOn Cycle 2 wheeler car
Increasing trip lengths and /' '\/ F Y%
| 2022 |

trip rates
Increasing vehicle Source: LCMP Udaipur
ownership (2 wheelers)
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S . Air Quality
o Modal Share Cities (in number of trips) _ 30% ) 50% Of PM from
oo “Mumbai ®Vizag = Rejkot mUdaipur transport sector
— 27 cities of India in top 100
cities with worst air pollution
Safety
o | — 231,027 deaths in road
100% | I |" accidents in 2010 (WHO)
0.O%S%Whee\er Bus I:arl 2\!/heeer B'\:yc\.e Cycle Rickshaw Walk Rail Eq Uity
— Focus on roads & vehicles
Haze in Kaula Lampur (See Graph)
Source: Wikicommons — PT use limited within (women
and poor)
Security
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Base (BAU)
GDP — 8% CAGR
CO2-3.6degC

Changes due to targeted
strategies + a carbon budget
equivalent to conventional
scenario

Changes due to
price of carbon

Conventional Low Sustainable Low Carbon

Carbon Scenario Scenario yZ
GDP ~ 8% CAGR GDP - Pegged to 8% CAGR
CO2-2degC CO2-2degC
J J
|
| | | |
. ™ 4 Sustainable ) 4 = ~ . ™
Sustainable Mobilit . Sustainable Fuels . -
y Technologies _ el Sustainable Logistics
i i I. Bio-
i. Public Transport i, Electric Vehicle's oTHes i. Dedicated Rail Co.
i. NMT ) ii. CNG ) .
] ii. Fuel Economy ii. Coal by wire
iii. Urban Design - iii. Clean Electricity . L
v, Hih d rail iii. ICT - Navigation iii. Regional Pipelines
_iv. High speed rai D L D L ) L

Passenger & Freight
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Data: UNPD, 2012
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Year Average Size of Household
Urban & Rural population of India (BAU)
80% - Rural Urban
70% - mUrban mRural 2000* 540 5.10
o | 2005 528 4.80
2010 5.06 452
g " 2015 4.90 4.25
R 40% | 2020 475 4.00
30% - 2025 460 3.76
o | 2030 445 354
2035 431 3.33
10% -
2040 418 3.13
o 2010 2015 2020 2025 2030 2035 2040 2045 2050 2045 404 295
2050 3.90 2.76
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Vehicle Ownership Cars

Vehicle Ownership : Two Wheelers

I
Urban Vs Rural 1 Urban Vs Rural
200.00 350.00
[ ] [ ]
B Urban ™ Rural 300.00 Urban Rural
150.00 250.00
200.00
100.00 I
150.00 . I
100.00
= "N R RN
T ANER AN ER R
2010 2015 2020 2025 2030 2035 2040 2045 2050 2010 2015 2020 2025 2030 2035 2040 2045 2050
2010 2020 2030 2040

2050 |
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Demand Transition: BAU & Sustainable Mobility Scenar
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3,500

3,000

2,500

2,000

1,500

1,000

500

DEVELOPMENT
Passenger Transport Demand - Urban Passenger Transport Demand - Urban
BAU (Bpkm) Sustainable Mobility (Bpkm)
3,500
3,000
2,500
2,000
1,500
1,000
500
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
W Private M Public / Para transit = Non Motorised M Private M Public / Para transit m Non Motorised

Sustainable Mobility Storyline
¢ Modal Shifts through better urban planning and creation of infrastructures for public transport
(Metros, BRT) and advantaging of public transport

Demand reduction through transit leverage
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Energy Demand: BAU
(Mtoe)

2010

2015

m Oil

2020 2025 2030 2035 2040 2045

B Gas W Electricity ™ Bio fuels m Hydrogen

2050
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50

Energy Demand: SLCT Scenario
(Mtoe)

Cumulative Energy Savings — 3130 Mtoe
0.53% of Cumulative GDP

2010

2015 2020 2025 2030 2035 2040 2045 2050

HOil ®mGas mElectricity mBiofuels m Hydrogen
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CO, Emissions (Million tCO,): BAU
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uIJTF
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2050

Million tCO,

1200

Emissions Reduction in SLCS

1000

m Sustainable mobility

800

600

m Sustainable logistics

400

200

0

u Fuel Economy
g /« m Bio fuels

m Electricity Cleaning

Residual Emissions

TSN

2010 2020 2030 2040 2050
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UNEP Key Challenges for Mainstreaming

e Methodology
* Data

e Capacity

* |nstitutional
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Main Data Inputs

Modelling

Modelling Framework for LCMP
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Population
Industrial structure
Building footprints

Household Survey*
Trips, Mode Choices, Vehicle

Ownership, Incomes, Socio
economic groups, etc

Land Use
Residential, Commercial
and Industrial activity

Travel Demand
(4 stage modelling)
Trip generation, Trip
distribution, Modal Choice &
Trip assignment

Vehicle Technology
Dispersion matrices
Grid CO, Intensity
Industrial growth

Energy, Environment
(SIM Air Models)
Transport, Household,
Industrial Activities

Land allocation
Residential / Commercial
Industrial

Travel Demand
Mode Shares, Traffic Volume
on network links,
Indicators - Mobility &
Accessibility, Safety

Energy Demand
Emission Inventory (local
pollutants and CO,)
Air Quality
Indicators — Environment

Domain Expertise

Land Use planning

Transport planning
Safety

Social inclusiveness

Domain Expertise

Energy planning
Air quality modelling
Emission Inventories
Climate change

* Information of household surveys is collected using stratified sampling and all income groups, social groups, genders covered

=> Flow of information
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e City Level

e Building, Safety, Vehicle
Registrations, Income

e National

e Fuel Mix, Electricity, Fuel
Policies, Vehicle
Standards

e Global

e Technology, Climate Policy
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DEVELOPMENT
£ T,
&{’A‘ﬁ UNEP
ey CENTRE

PROMOTING LOW CARBON TRANSPORT IN INDIA
T e e e £ s

Low Carbon City:

A Guidebook for City Planners and Practitioners

o

A ot @g
LIV Bt DTU
Download from: A=t

http://www.unep.org/transport/lowca rbon/publications.asp’"



Land Use Scenario

Land Use Scenario: Rajkot
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Travel Demand : 2030
PKT
(in lakh kilometers)
10000
8000
6000
4000
2000
0
Car 2 wheeler 3 wheeler Walk Cycling Bus Mass
Transit
(Metro
B BAU ® Landuse Strategy /BRT)
Impacts: 2030
Indicators BAU 2031 Land Use 2031
Accident rate (per million 217 190
population)
PM 2.5 (thousand tonnes) 21535 13724
NOx (thousand tonnes) 55696 35532 )
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B
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e (Cities
— Vishakapatnam
e MoU with GVMC
e Consultant : iTrans
— Rajkot
e MoU with RMC

e Consultant : CEPT
University

— Udaipur
e MoU with UIT

LOW-CARBON
COMPREHENSIVE MOBILITY
PLAN FOR RAJKOT:

SUSTAINABLE MOBILITY WITH
LOWER EMISSIONS

ABOUT THE CITY CURRENTSITUATIONANDKEY
The fourib-lagest city in the staic of Gu.  CHALLENGES

janat, Rajkot has experiensed significan I terms of tramsport mirastructure,
growth in recent years. As o paricipant in - Hajkot i currensly considering proposals
UKEP's Premioting Low Carbos Trans- fier rond widcning, incorportion of

peort in Indin project, the cityhas beense:  pedestrian foospaths and other road
lected as 3 cose sty for preparmg Low  infrastructure facilitics. i
Carbon Comprebensive Mobility Plans akeady viaried commucing &
(LCMPs). Managed by Rajkot Muzici- Tramsit (BRT) system w
el Corporation (RMC), the sty inelfis Neho Natianal Ubas Rens
arcund 104 sq k. The lnrger metropoti- (JaNURM) funding, and 10 the
tan regios, which it usder the jurisdich P by operaticnal. Alihough
of Rajkot Urban Development Authority  Pajkot hus alrendsy token steps to provide
[RUDA), bsae e avea of about 433 sq ko public trampost, pedeitsian and eyelin
This Larger metroplitan area, which is infrastructure, these messures need ts

b avsessed regarding densnd, s well

as what kind of henefits these and other
willage: strategies will bring to Rajkot in terms
1.48 million. of improving transpeet, accessibikty, and
reducing CO, and other transport-related
air pollution.

Dariap the study, Rajkot's city structare
and mansport systems were analysed.
The study found that jobs have sgread

il residential 1

wl, w0 th

il
der to provide efficoent and T

bassic serviges to each and every citizen n:; I.mlgih\m rulh:?::nn However, the
of Rajkot This, i ture, will facilitate city is rapidly expanding in all directions
::ob::;fid.mhurdmddmﬁnml :;Tmﬂ;ﬁ:m:&:;n::;:n
e Consultants: Urban Mass
PROJECT PARTHERS.
Transit Company &?
2 1
IIT Delhi e

DTU
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Links what India needs to do under its
National Action Plan on Climate Change

CMP Toolkit (Revised)
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for urban transport and the Jawahar Lal
Nehru Urban Renewal Mission

Combines mobility and planning
objectives with other goals such as
improvements in equity, safety and
environment

Involved a multi disciplinary team of
transport planning, urban planning,
social inclusion, gender, safety and
climate change experts

Wide stakeholder consultations (Goa,
Oct 2013, Delhi, Nov 2013 and Delhi,
March 2014)

Impact : The toolkit is an official

document to be used by cities in India

GOVERNMENT OF INDIA
MINISTRY OF URBAN DEVELOPMENT

Toolkits for Urban Transport
Development

Comprehensive f\l‘lobilit& Pla
(Revised)

December 2013

b

ns (CMPs)

URL: www jutindia.ong
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http://pmindia.nic.in/Pg01-52.pdf

Thank You for your attention.

For further details on project
http://www.unep.org/transport/lowcarbon/

Subash Dhar
sudh@dtu.dk

fro— PR,
D N @ & /B
N [ - i
< 1 S U/

CENTRE

ENERGY, CLIMATE
AND SUSTAINABLE
DEVELOPMENT

=
=]
—

i


http://www.unep.org/transport/lowcarbon/
mailto:sudh@dtu.dk

	Comprehensive Mobility Planning (CMP) and efficiency improvement in Urban Transport in India �	
	Contents
	Urbanization Trends
	Impacts of Urbanisation
	Low Carbon Scenarios
	Transport Scenario Architecture
	Demographic Transitions
	Income Transitions
	Demand Transition: BAU & Sustainable Mobility Scenario
	Energy Demand for Transport
	CO2 Emissions: Transport
	CMP Toolkit
	Strategies for sustainable mobility
	Key Challenges for Mainstreaming
	Modelling Framework for LCMP
	Data
	Land Use Scenario: Rajkot
	Cities 
	CMP Toolkit (Revised)
	Slide Number 20

