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1 Introduction

The research project ASustainabl e Devel opmer
for Neglected Cities a nfdcuseS onmlocalining t Systaifable t 1 c i
Development Goals in three small cities in India. Three cities selected for this project are
Patiala, Bulandshahr and Nainital. In this report the detailed work done ateRafpresented.

Patiala city is the administrative headquarters of Patiala district in the North Indian state of
Punjab. It has direct connectivity via National Highways to the Indian capital, situated at
around 250 km distance from New Delhi. The cigdha population of 4,06,192 in 2011
(Census of India, 2018nd is expected to reach 5,30,000 by the year 2021. The municipal area
of the city is 64 square kilometers.

The objectives of the project for Patiala city are:

1. Identification of major traffic safty problems (documentation of travel patterns and
traffic safety issues).

2. Prioritization of possible interventions, in discussion with local and state level
stakeholders to integrate traffic and safety issues with Sustainable Development
Goals: SDG 3, @ and 11.

3. Publication of a city report: SDG Oriented approach to traffic safety and air pollution.

The project is being conducted in three phases and two of the phases have been completed. The
phase wise distribution of the project is as follows:

1.1 Phase 1(201718):
Data base creation and pilot corridor planning

Summary:

i.  Traffic safety data: First Information Reports (FIRs) of fatal crashes were collected
for the period 2013 to 2016. This was done with the help of Senior Superintendent
Office of Police of Rtiala. The accident locations were mapped on GIS as well.

ii.  Road network: The road network of Patiala was digitized and imported into GIS.
This was used to prepare a basic road network inventory.

iii.  Travel patterns: Census 2011 data on work to travel wasceedréor mode used and
distance travelled in Patiala.

iv. Stakeholdersé perception of mobility 1isst
record perceptions of citizens and administrators on current traffic and mobility
problems in the city.

v. Administrativemapping: The structure of traffic planning and management units in
Patiala was documented.

vi.  Pilot corridor: A corridor was selected in consultation with the local administration
for complete redesign, keeping in mind the universal road safety principles.

Key findings of Phase |

i.  There were average 60 road traffic fatalities per year for the period1218
majority of fatal crashes were observed on the National Highways passing through the
city and on some roads in central locations of the city. Pedestaiad motorcyclists
(vulnerable road usersVRUSs) constituted a majority of the victims.

1
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ii.  People in Patiala mostly travel to work as pedestrians and bicyclists with a combined
share of 46%.

iii.  The city had two manual air pollution monitoring stations eadnd annual data was
available for2004 5 (with few yearsd6 data missing
PM2.5 pollutant was not measured and data only showed high level of RSPM
pollutant concentration in Patiala.

1.2 Phase 11(201819):
Safestreets, Aipollution monitoring and SDG sensitization

Summary

i.  Preparation of detailed pilot corridor design proposals using universal design
principles and discussion with stakeholders.
ii.  Preparation of tender document for the pilot corridor design proposal.
iii.  Junction improvement to enhance safety for road users as well as to ensure better

traffic flow.
iv.  High crash locations safety analysis and improvements.
v. Detailed and |l ocalized 6Street Design Gui
vi.  Sensitization on SDGs and targdisough organization of a public exhibition.
vii.  Preliminary study on Informal Public Transport.
viii.  Air pollution monitoring using low cost methods.

Key findings of Phase 1l

i.  The funds needed to implement safe road designs have to be provided by the Patiala
Municipal Corporation.

ii.  High crash locations were identified among all the fatal road traffic crash locations
which were observed on the National Highways passing through the city and on roads
in some central locations of the city.

iii.  The concept of SDGs is a atively new subject for the city authorities as well as the
citizens.

iv.  Patiala has a limited public bus transport system in form of buses running to mofussil
areasHowever, privately owned auto rickshaws provide the bulk of the public
transport demand ablver the city.

v. Air pollution levels in the city are greater than the prescribed Indian and WHO
standards for most part of the year.

1.3 Phase Il (201920):
Roadmap for achieving SDG targets
Summary
i.  Estimating effetiveness of various strategies
a. Road trafic deaths, 50% reduction in fatalities per 100,000 population (SDG
3.6.)
b. Percentage of people within 500 m of public transit running at least every 20
minutes (SDG 11.2.)
c. Mean urban air pollution of particulate matter (SDG 3.9. and SDG 11.6.)
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Dissemination of results to state and national level stakeholdedstarother similar
sized cities.

Key findings of Phase lllI:

The combination of various strategies like vehicle technology, enforcement, and
infrastructure changesan reduce the fatalities in Paéiddy more than 50%, by 2030.
Improvement in NMT infrastructuria the city can result in an increase in NMT trips

by 4%-12% in 2025 and 8%23% in 2030. The range shows the least shift scenario and
the maximum shift scenario.

Improvement in PT infrastruate in the city can result in an increase in PT trips by
10%-30% in 2025 and 209%60% in 2030. The range shows the least shift scenario and
the maximum shift scenario.

Public transport routes if introduced on various streets of Patiala with a network of 143
km, more than 80% of the municipal area can be covered with public transport service.
Particulate matter i.e. PM2.5 and PM10 averaged at €fié® and 184 gg/n?
respectivgy. As per the Indian standards, the PM2.5 and PM10 values must stay within
40 eg/m? and60 eg/mPrespectively.
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2 Road Safety (SDG 3.6.)
2.1 Scenarios

2.1.1 The Approach to Reduction in Road Traffic Fatalities
The level of road safetiy a society is influenced by the following factors:

1. Vehicle safety devices.
2. Enforcement of existing traffic laws to influence road user behaviour. Some of the
important measures include:
a. Speed control
b. Red light running
c. Seat belt use
d. Helmet use
e. Drinking and driving
3. Road Infrastructure.

In this exercise we attempt to evaluate the effect of the above road safety measures over time
in the next 10 years.

2.2 Vehicle safety regulations in India

Vehicle safety devices for cars (crashworthiness standards) arafisedttwo wheelers
(MTW) (antilock-braking systems (ABS), combined braking systems (CBS), and daytime
running lights) have shown to reduce fatal crashes. The recent amendments to the Motor
Vehicle Act have stipulated these devices along with crashwosthtoebe mandatory for cars

and MTW.

The Ministry of Road Transpband HighwayqGovenment of India, prescribed that front

seats of alimotor vehiclesmust be equipped with lap and shoulder belts with effeeh fto

April 1994. Threewheelers with engm capacity less than 500 cc wereragted. All vehicles

sold in India after this date have been equipped with belts in front seats. Installation of seat
belts onall rear seats in cars was mandated in Sepier 20@. The government made
crashworthiness nors mandatory for all new model cars from October 2017 and for existing
models from October 2019. The new minimum safety norms, including frontal and side crash
tests, apply to all cars and the cars are tested for offset frontal crash norms at 56 k&oh, and
km/h for the side crash test. In general, these crash test norms cannot be be complied with
without the cars being equipped with airbags for front seat occuoants.

TheMinistry of Road Transport and Highways mandated that allM@w soldafter 1April
2017 be equippedith Automatic Headlamp On (AHO) featufgmilar to the daytime running
lamps (DRLS). Anti-lock braking systesi(ABS) were mademandatory for all neWwWTW
with engine capacity above 125 cc amainbined braking system (CB8jandatory for thse
below 125 cc with effect from 1 April 2018.
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The number of vehicles produced after 2019 and the proportion of the same in the fleet in
subsequent years will determine the effectiveness in terms of the lives saved due to these
devices. Since this inteention does not require any intervention from the city administration

it has been included as the first intervention.

2.3 Regulations regarding use of seat belts and helmets

The Motors Vehicles Act 1988 (India) made use of helmets mandatory for all MTY¥ nide
the whole country in 198&8Jseof beltsby front seat occupants was mawdandatorynationally
five years later on 18th March 199But the use of seat belts by rear seat occupaats
mandatedby Motor Vehicle Amendment Act 201However, sice enforcement of traffic
regulationsis a State subjectin the federal structure of the Indian constitution, traffic
regulations have to be notified and enforced by each state. TheTbadfic Police made use
of seat belts by front seat passengenmspdsory wth effect fran 15th Felpuary 2002 and
initiated enforcenent of the sae.

Even thougtihe Motor Vehicle Act is a central government act the enforcement of the law by
the police authorities is in the purview of state and city law enforcement authoritishak

resulted in a paucity of the law being enforced. The use of seatbelts and helmets are responsible
for a sizeable decrease in fatalities in road traffic crashes. It is very important to note that since
airbags are being installed in all cars produpest 2019, not using a seatbelt in a car fitted

with airbags lead to an increase in injury to the occupants of the car. Enforcement being a local
governance matter and something that can be easily achieved has been taken as the second
intervention. Enfocement of seatbelts and helmets are relatively easy and does not require any
additional training or equipment for the traffic police, drinking and driving enforcement from
global experience is not easy. So we have taken the enforcement alcohol and usecbyic

the driver as the last intervention.

Reduction of vehicle speeds and preventing interaction between the vulnerable road users
(VRU) and motorised vehicle have shown great improvements in reduction of fatal road
crashes. All these requires changesoiad infrastructure that have been scientifically designed.
Main examples of these changes are conversion of junctions to roundabouts, installing speed
controlling devices like spedateakers / rumble strips and speed cameras and pedestrian /
bicycle cetric infrastructure. These require both capital cost and time along with coordination
between multiple local government agencies, because of these limitations this has been taken
as the third intervention. An improvement of 7% per year in installatidmesétinfrastructural
changes have been considered to achieve the SDG targets.

2.3.1 Methodology of Estimation of Effectiveness of Intervention

The first exercise that was done was to do a classification of the possible interventions followed
by an exhaustive sezh of the literature to ascertain the effectiveness of the various
interventions. Various systematic reviews and ragtalysis published were taken and for
every intervention the average value of their respective effectiveness were taken for the
analysis.Tablesl to 3describe the effectiveness values and the corresponding sources.
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Tablel Effectiveness of Vehicle Safety Technologies

Interventions Effectiveness Literature

Antilock Braking System (ABS) (MTW) 10.0% Seiniger et aJ.2012
Antilock Braking System (ABS) (MTW) 12.5% Seiniger et al., 2012
Antilock Braking System (ABS) (MTW) 34.0% Seiniger et al., 2012
Antilock Braking System (ABS) (MTW) 37.0% Seiniger et al., 2012
Antilock Braking System (ABS) 13.0% Bhalla et al., 209
Antilock Braking System (ABS) (Car) 2.8% Bhalla et al., 2019
Antilock Braking System (ABS) (Car + MTW) 9.6% Bhalla et al., 2019
Electronic Stability Control (ESC) 19.4% Bhalla et al., 2019
Airbags 3.2% Bhalla et al., 2019
FrontPedestriarProtection (Car) 6.0% Bhalla et al., 2019
CrashworthineséCar) 28.1% Bhalla et al., 2019

Table2 Effectiveness of Enforcement

Interventions Effectiveness Literature
Seatbelts (Car) 12.1% Bhalla et al., 2019
Helmets (MTW) 42.0% Liu et d., 2009
Helmets (MTW) 37.3% Peng et al., 2016
Alcohol Enforcement 8.70% Staton., et al. 2016

Table3 Effectiveness of Road Infrastructure Changes

Interventions Effectiveness Literature
Speed Bumps 59.0% Staton., et al. 2016
Speed Limit Enforcement 52.6% Elvik., 2012
Speed humps of trapeze shape 100.0% Jateikiene et al., 2016
Raised pedestrian crossings 83.0% Jateikiene et al., 2016
Speed bumps 73.0% Jateikiene et al., 2016
Red Light Camera 22.5% Lee et al., 2016
Section ©ntrol 56.0% Haye., 2014
Section Control 49.0% Haye., 2015b
Fixed Speed Camera 51.0% Hgye., 2014a
Fixed Speed Camera 17.0% Haye., 2015a
Roundabout 73.0% Elvik., 2017

The second step was to calculate the population of Patiala city for the year2@28 &nd
2030. The data for year 2019 is taken as the current and baseline data and years 2025 and 2030
are taken as the two milestones. The population was calculated using the data by Census of
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India, rate of population growth of Patiaday was taken athe geometric mean of the decadal
growth of the year 2001 and 2010 to estimate the population for the three years.

Simultaneously the vehicle population data was obtained from the Regional Transport Office
(RTO) of PatialeCity for the years 2012 to 201This was used to calculate the number of
vehicles of various modes for the years 2019, 2025 and 2030. The RTO numbers only show
the addition of different vehicle types and do not record any data on vehicles that have retired
from the fleet due to catasphic crashes and obsolesce. To estimate the numbers better
representative of the fleet size and its composition, a Weibull decay function was used based
on the data collected using local surveys. This decay function gives an estimate of the vehicles
introduced into the city fleet based on their year of production and thus illustrates the
composition of the fleet fitted with vehicle safety devices.

Tables4 and 5 show the estimation of city population and the vehicle fleet for the three years.

Table4 Estimation of the Population of Patiala City

Year Population (Patiala)
2020 562,706
2025 649,658
2030 736,610

Table5 Estimation of Vehicle Fleet of Patiala City

MTW Car Bus/ Truck Others Total
Pre 2019 Post 2019Pre 2019 Post 2019Pre 2019 Post 2019Pre 2019 Post 2019Pre 2019 Post 2014
Veh. Count - 2019 34,907 | 638,382 | 7,209 | 135,630 | 19,586 0 0 126,413 | 61,703 | 900,425
Veh. Count - 2024 339,716| 35535 | 69,176 | 51,277 | 13113 0 0 68,062 | 422,005 154,874
Veh. Count - 203( 706,073 22 135,129 206 19,264 0 0 84,071 | 860,466( 84,299
Percentage - 2019 5.2% 94.8% 5.0% 95.0% | 100.0% | 0.0% 0.0% 100.0% | 6.4% 93.6%
Percentage - 202% 90.5% 9.5% 57.4% | 42.6% | 100.0% | 0.0% 0.0% 100.0% | 73.2% 26.8%

Percentage - 203¢ 100.0% | 0.0% 99.8% 0.2% | 100.0% | 0.0% 0.0% | 100.0% | 91.1% 8.9%

2.3.2 Calculation of Scenarios to Achieve SDGG3.

Based on the estimates illustrated in tabldst@ 25, five scenarios were developed to localise

the goals sets by SDG 3.6 by the year 2031 first scenario considers a case when no there
are now new safety interventions is takemusiness as usu@BAU). Subsequent scenarios

take into account the listed interventions additively and showcase the percentage reduction in
fatal crashes resulting from each interventidrige five scenarios are:

1. Business as Usual (BAU).
2. Introduction of Vehicle Safety &vices.

3. Introduction of Vehicle Safety Devices + Seatbelt and Helmet Enforcement.



SDG oriented fanningand design... (City T Patiala, Punjab

4. Introduction of Vehicle Safety Devices + Seatbelt and Helmet Enforcement + Road
Infrastructure Changes.

5. Introduction of Vehicle Safety Devices + Seatbelt and Helmet EnfaoemRoad
Infrastructure Changes + Driving under Influence (DUI) Enforcement.

For thefirst scenario of BAU was a direct projection of fatal crashes for the years 2019, 2025
and 2030 was madelo estimate this the data collected from police along withcieeh
registration data from the Regional Transport Office were used to estimate the fatality risk per
1,000 vehicle was calculated for every vehicle type. In case of pedestrians and bicycles, fatality
per 1,000 city population was calculated. These numibers then used to estimate the number

of fatal crashes for the three years for every mode of road users. Table 6 shows the estimation
of fatal crashes, and we see an increase of 19% increase in total fatal road crashes from 2019
to 2025 and similarly amcrease of 13% from 2025 to 2030.

Table6 Estimated Fatal Road Crashes in Patiala (Scenario 1)

Year | Pedestrian Cycles PTW | Car | Bus/ Truck | Others Total
2019 18 9 34 5 1 2 70
2025 21 11 41 6 2 3 83
2030 24 12 46 7 2 3 94

It shodd be noted that buses of all sizes are clubbed in the Bus category, similarly all trucks
(light, medium and heavy duty trucks) are in the Truck category. The category of Cars consists
of both passenger and commercial (taxi) four wheelers. Agriculturatlgshconstruction
vehicle, three wheeler scooter rickshaw (TSR) etc. are clubbed into the Others category.

With the BAU scenario as the baseline the reduction in fatalities due to the introduction of
safety devices for cars, MTW, busses and trucks egdculated for the three years. The
effectiveness of the measures for each mode were clubbed together. The effectiveness of the
safety devices were calculated only for the vehicles introduced in the fleet after the law
mandating the fitment of these in thase model of the vehicle was enforced. Based on prior
research prior to 20189 very small number of vehicles were being sold with ABS and airbags
preinstalled. These features were only seen in expensive vehicles which comprise of a very
small percentagef the fleet. Table 7 show the estimation of fatal crashes corresponding to
scenario 2.

Table7 Estimated Fatal Road Crashes in Patiala (Scenario 2)

Year | Pedestrian | Cycles | PTW | Car | Bus/ Truck | Others | Total
2019 17 9 34 5 1 2 70
2025 19 10 31 5 1 3 68
2030 21 10 33 4 2 3 73

All the vehicles produced after 2002 come with seatbelts for both front and rear passengers.
And as stated earlier helmets are mandatory for MTW driver and pillion rider from 1988. But
we see enforcement ofdbe laws only in metros and large cities in India, and nearly none in

8
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smaller cities. Helmet use has universally been shown to significantly reduce the number of
fatal crashes. Similarly use of seatbelts have also been associated with fatality reduction, i
addition to that in cars with airbags not using a seatbelt can result in higher injury. Scenario 3
considers the enforcement of seatbelt and helmet use and the reduction in fatal crashes, this in
addition to the reductions in scenario 2. We have coreidan enforcement effectiveness of

80% in 2025 and 100% by the year 2030. The resultant number of fatal crashes are shown in
table 8.

Table8 Estimated Fatal Road Crashes in Patiala (Scenario 3)

Year | Pedestrian | Cycles | PTW | Car | Bus/Truck | Others | Total
2019 17 9 34 5 1 2 70
2025 19 10 19 3 1 3 56
2030 21 10 21 3 2 3 59

Scenario 4 considers the changes in road infrastructure for reduction in fatal crashes. These
have been subdivided into two categories, first is the conversipmations to roundabouts

and second is traffic calming and speed control infrastructure. The effectiveness of junction
control infrastructure have been considered only for the fatal crashes at junctions and similarly
the effectiveness of speed control araffic calming infrastructure has been taken for-mid

block crashes. The reduction in scenario 4 is in addition to those estimated in scenario 3. We
have considered an improvement of 7% in the road infrastructure to achieve 50% (in 2025) and
95% (in 2030}0 install safety infrastructure. Table 9 shows the reduction due to improvement

in road infrastructure.

Table9 Estimated Fatal Road Crashes in Patiala (Scenario 4)

Year | Pedestrian | Cycles | PTW | Car | Bus/ Truck | Others | Total
2019 17 9 34 5 1 2 70
2025 15 8 14 2 1 2 42
2030 12 6 12 1 1 2 34

Scenario 5 shows the reduction in fatal crashes due to Driving Under Influence (DUI) by police
enforcement. From global experience we have found such enforcement is difficult due to
various reases. Firstly most of DUI happens in the evenings and night when the police
presence on road is less. In addition to that it is difficult for the police officer to visually asses
the level of intoxication of the driver without stopping the vehicle. Tablesi@ws the
estimated fatalities for the scenario.

Tablel0Estimated Fatal Road Crashes in Patiala (Scenario 5)

Year | Pedestrian | Cycles | PTW | Car | Bus/ Truck | Others | Total
2019 17 9 34 5 1 2 70
2025 14 7 13 2 1 2 39
2030 11 5 11 1 1 2 31
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2.3.3 Roadmap to SDG 3.6

To summarise the scenarios estimated in the previous sections a roadmap for achieving SDG
3.6 is disassed in this section. Figufieshows the reduction in fatalities for each scenario.
With the introduction of vehicle safety deggkwe see a reduction of 22% in fatal road crashes,
this does not require any additional actions by the Patiala city administration. Scenarios 3 and
4 estimates a reduction of 21% and 43% respectively. DUI enforcement which is taken in
scenario 5 shows onh reduction of 9%. The last three scenarios requires intervention by the
city administration.

=8—-BAU
Vehicle Technology Only
=8=\ehicle Technology + Enforcement
=e\/ehicle Technology + Enforcement + Infrastucture Changes
===V ehicle Technology + Enforcement + Infrastucture Changes + Alcohol Enforcement

100

80 ==

80 e

70 e

FATAL CRASHES (NUMBERS)
o
o
w
w

40

30

20

2019 2025 2030

Figurel Roadmap to Reduce Fatal Crashd&atiala

As can easily inferred from the above data the maximum impact in fatalityti@dgomes

from the improvement in road infrastructure. Though this requires both time and monetary
investment by the city administration achieving SDG 3.6 is not possible without this
intervention. The quickest and the easiest method to reduce fat@sisshe enforcement of
seatbelts and helmets for cars and motorised two wheelers respectively.
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3 Public Transport and Accessibility (SDG 11.2.)

SDG target 11.2 can be achieved by addressing the following aspects:
1. Preparing SDG oriented Master Plan
2. Street Design Guideline
3. Implementing an organised public transport system.

3.1 Master Plan for Patiala Region

A master plan is a blue print for the future. It is intended to guide thetdwnglevelopment

of any city for a period of 220 years. Patiala Urbaraning and Development Authority
(PUDA) had prepared a master plan in 2009 with a {tamgn view of 2031The transport
chapter of the Master Plan can be modified to integrate SDG requirements.

The proposed mast@tan transport chapters part of this mject aims to localise transport
SDGs into small cities masterplan like Road Safety (SDG 3.6), Air quality data for PM 2.5 &
PM 10 monitoring (SDG 3.9, 11.6), Public transport and accessibility (SDG 11.2), localising
street design guidelines.

In the UNSDSN SDG Cities Guide, four basic steps for getting started with SDG implementation
in cities has been proposed. These are:
1 [Initiate an inclusive and participatory process Raising awareness of the SDGs and
engaging stakeholder collaboration to achieeegbals and targets.
1 Set the local SDG agendaTranslating the global SDGs into an ambitious yet
realistic agenda that is tailored to the local development context.
1 Planning for SDG implementation: Deploying goalbased planning principles and
mechanism#$or more sustainable social, economic and environmental outcomes.
1 Monitoring and evaluation: Ensuring that SDG implementation remains on track,
and developing local capacity for more responsive and accountable governance.
It is critical to map the stakehters and engage them through a participatory process. In
Patiala, key government stakeholders working on transport related SDGs were mapped and
their duties and responsibility was also reviewed. These include Patiala Urban Planning &
Development AuthorityPatiala Municipal Corporation, State Transport Department,
Feedback and some suggestions from citizens were collected to prepare the local agenda on
transport.

3.1.1 Suggested/ision and objective®f the Transport Chapter

The transport chapter of masteapt, Pat i al a, seeks to ADo the r
focuses on AMoving Peopl e, Not JruosricitieYand i c | e s
all plans neetb be for their welbeing and common benefitBy emphasizing the preminence

of public transport, normotorized transport and integrating the land use pattermasteplan

triesto achieve the objective of National Urban Transport Policy (NUTERnsures that the

city will have safe, clean, affordable, sustainable and efficienspi@t system which is in
compliancewith the UN Sustainable Development Goals or 2030 Agenda as well as National
Action plan on Climate Change (NAPCC) recommendations for urban transport sector.

11
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Objectives:

1 Toreduce traffic fatalities by at least 508 the year 2030 as compared to the base year
of 2020.(SDG 3.6 target)

1 To create healthy and safe environment by reducing the impacts of urban transport
emissions on local air quality and thereby regulating air pollution control standards through
SDG orientedurban transpor{SDG 3.9 target)

1 To develop SDGrientedpublic transportation improvement plan which offers access to
PT within 0.5km or 20 min headway by effectively integrating the bus routes with the land
use pattern, IPT and NMT for last mileroceectivity in the city(SDG 11.2 target)

1 To give recommendations & implementation measures at policy level, planning
level and operational level for theatialacity to address the gaps between their
current transport strategies and the sustainable myopdals.

3.1.2 Existing Transportation Scenario:

The Patiala L.P.A is weltonnected with road both within inteity and intracity by a number
of national and state highwayslamely NH-64 connects Patiala to Bhatinda and -B#
(Patiala- Rajpura Rd) whicliurther leads to Chandigarh via N&i It is also well connected to
National Capital, Delhi via NH 44 & NH 352.

The city road network has a partially radial road pattern. The existing road network distribution
of the Patiala city indicates that collectoads of the city are the life line or predominant roads

12
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for the city. Which covers more than 45 percent of the total road length. The collector roads
and access streets combined covers about 88 percent.

Legend

— A-Artonal Road

w— B-Sub Arterial Road

e C-Distridutor/Coliectior Roads
e D-AcCeSS Street

[1] patiata MC_Boundary
[:] New Patisla_Core boundary

0 2 4 8Kilometers
(L2 g\ g X L) N V. = = |

Figure2 Map for major rcads of Patiala.

Tablell Percentage distribution of hierarchy of road type of Patiala city

MC Road Length

Total Road Length

Road Type (in Km) & (in Km)
Arterial Road 41 18% 5 4%
Sub Arterial Road 11 5% 10 8%
Collector Road 100 43% 59 46%
Access Street 79 34% 54 42%
Grand Total 231 100% 129 100%

Vehicle registration data & Existing Travel Pattern

Patiala City has seen a considerable decline in the overall registration of vehicles for the year
2018, when compared @011, it saw a decline of 4.3 percent & a decline of 31.63 percent
from 2012 vehicle registration data. The average share of private vehicle registration is about
88.31 percent (from 20098). Which constitutes about 69 percent motorised four vehicles and
alout 19 percent of motorised two vehicles.
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The vehicle registration data and the modal share of Patiala are evident and show that the
private vehicles occupy a major share of the vehicles in the city. Patiala is the fourth largest &
important city in the tate and in absence of a public transport system, has high proportion of
private vehicles, which constitutes about 4.65% of the private vehicles of the entire state,
whereas the population share of Patiala (406,192) in Punjab (2.77 crores) is 1.4%.

Modal Share Patiala (2011)
3%

\

34%

11%

= Walk = Bicycle
Figue 3 Modal share of Patiala
As per Census 2011 dataFigure 3 almost half of the work trips in Patiala (i.e. about 46%)

travel on foot or NMT modes. Private modes of transport have a high 40% modal share, while
the share of peogltravelling in buses is only 11%.

The average trip length for Patiala city is 8.32km where majority of the trips (about 64%) are
around 5 km and 81% trips shorter than 10km. The average trip length by mode for on foot and
bicycle is about 2.8km and 5.3kmespectivelyRefer Figure 4.
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Trip Length Distribution for Work Trips

100% — [
: - n
=
o
60%
Z ||
40%
R
% 20% . N — _
S o m O = =
o
= uptol km 25 km 6-10km 11-20km  21-30km  31-50 km 51+ km

Trip Length

mOn Foot mBicycle MTW M4W mAuto/Taxi mBus mTrain

Figure4 Trip length distribuion for work trips in the city of Patiala

In the absence of a formal public transport system, informal services have grown in Patiala
(PDA, 2009). These services aten overcrowded About 71% of thye city
the existing IPT routes.

Road Traffic Injuries:

The road fatality datevas collected fronirst Information Reports (FIR) lodged under section
304A of fatal road crashes in Patiala, for the years-2@lfBom the police stations: Civil Lines,
Kotwali, SadarUrban Estate and TripurA total of 249 road traffic fatalities were recorded
for the period 2012016 within the local police station boundary of Patiala L.P.A. This means
that every month close to 5 precious lives are lost in Patiala in road accidents.

The high fatality locations weredetermined using kernel density analysis in ArcGIS. Three

high crash locations were selected based on the hotspots derived from the analysis: Head Post
Office Road (Fountain Chowk to Leela Bhawan Chowk), Rajpura Road (Near Santoshi Mata
Mandir/Hotel Egbalnn), Rajpura Road (Near Punjabi University)

These three high crash |l ocations oroUdlbbatnspo:
Road Safety Auditdé t ool k (Institutk@efJebdnoTpaesporfpo y | | T
the Ministry of Urban Deelopment India. The audit results indicate improper pedestrian
infrastructure, absence of bicycle infrastructure and week complianceadsignage and

speed control measures in the road design-spieeific recommendations or design proposals

have beersuggestedor the improvement of traffic safety scenario.

Street design section shows the existing road «esons for different road typologies across
Patiala to showcase the basic morphology of the roads. As mentioned in Code of Practice:
Design ofUrban Roads (Institute of Urban Transport and Ministry of Urban Development),
the classification of Patiala urban road type (classified upon the road type and design speed):
Sub arterial roads, Collector streets, Lower Collector Streets, Local streets.
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Air Pollution

Transport is one of the major contributing sectors to urban air pollution. Patiala was ranked
13th amongst the 20 most polluted cities in the world by WHO in 2018. Patiala exceeds Indian
National Ambient Air Quality Standards (INAAQS) and WbHiealth Organization (WHO)
standards of pollutants by a fair margin.

Table12 Pollution benchmarks by NAAQ and WHO

Fine Particulate Matter (PM)

Coarse Particulate Matter (R§1

Annual mean 24-hour mean Annual mean 24-hour mea
NAAQS 40 €g/m |60 €g/ m|[60 €g/m [100 ¥ g/ n
WHO 10 &g/ m |25 €g/ m |20 &g/ m |50 &g/ m

The overall PM2.5 and PM10 pollution levels in Patiala have bseBmatedy averaging the
pollution data of the three monitors & plotted with respect to tifdd2.5 level is above the
Indian NAAQ Standard as well as the WHO staddar the majority time period in Patiala
and details can be seen in Section 4 of the report.

Institutional setup

As can be seen in Figure Bettransport related issues in they @te taken care by the State
Transport Department (RTO and DT@urrently there is no body or organization which is
managing transportation specifically for Patiala. Although Municipality, Development
Authority (PUDA), State Transport Department, Didttitban Development Agency that are
responsible for developir@atialacity.

rry

1. Development of Master,
Zonal and Layout Plans .

2. Land acquisition, pooling,
fownship development,
colony regularization
including local streets.

1. Implements AMRUT
initiatives for the following
sectors: Water, Sewerage,
Storm Water drainage,
Transportation and

recreational spaces
2.

. State Government agency
for

, buildings and
bridges in the State

Patiala Police

. Traffic Management by Traftic wing.
. Road accidents data through FIR.

PMIDC

{Punjab
Municipal

Infrastructure
Develooment

. State level Nodal Agency for

Resource mobilization of AMRUT,
Smart City, Swachh Bharat, etc

. Patiala is an AMRUT city
. AMRUT projects are for the

following sector: Water, Sewerage,
Storm Water drainage, Transportation
and green spaces

State Transport
dept.

. Vehicle Registration data/issuing and

renewing driving license.

. Members of State Road safety

council.

. Authorizing Driving schools.
4.

Vehicle Fitness Certificate Testing

AMRUT projects- central government programs

Figure5 Administrative structure (and authorities) of Patiala city.

There is a need to align SDG targets witktitutionalmechanism and to make susDGs

become a guiding principle for making cities safer through monitoring and improving the

capacity of the local bodies.
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SDGs? | State Transport Authority ‘ SDGs?
| State Pollution Control Board ‘

Air pollution

1

1

1

1

1

1

1

1

[ State Transport Authority 1
Traffic Safety| State Transport Authority ‘

Public Transport .
Transportation |

‘ Municipal Authority

Traffic Police ‘

Street Design

i

3.1.3 Issues
Travel Pattern and Modal Share

1 Lack of NMT infrastructure facilitiesthough 46%modal share is in favour of
NMT.
1 High share of private motorised vehicles trips.
Public Transport and IPT
1 Absence of public transport system in the city.
1 IPT functioning as a mode of public transport in the city.
1 Unregulated IPTBervices
1 No designated Parking spades IPT.
Design issues o streets
1 Absence of pedestrian patiisd NMT infrastructure.
1 Unsafe and inaccessible pedestrian crossing
91 Lack of universally accessible infrastructure.
1 Footpath and roads encroached by parking of motorised vehicles.
Air Quality monitoring
1 Patiala ciy was ranked 13th amgast the 20 mospolluted cities by WHO, 2018.
1 323 days out of total 431 days had PM2.5 pollution level above the safe limit
prescribed by Indian NAAQ Standards.
9 359 days out of total 431 days had PM10 pollution level above the rsatfe li
prescribed by Indian NAAQ Standards.
1 PM diurnal variation show a maximum level of PM pollution in the morning hour
around 6 to 9 AM and minimum in the afternoon hour between 1 to 4 PM.

Institutional/Organisational Structure
1 Lack of technicalmanpoweriransport planners sensitive to SDGs) at
operational level,
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1 Lack of implementation at planning level and
1 Frequent transfers and additional responsibilities with decision makers at policy
level.

Development of Alternate Scenarios: Estimation of modal shia for the year 2025 & 2030.

This section shows the impact of improving the public transport angnedorized transport
infrastructure on travel mode shares for the city of Patiala using the projected population for
year 2025 & 2030. The modal shifts danestimated in three scenarios, namely:

)] Scenario 1. Improving only NMT Infrastructure

i) Scenario 2. Introducing only Public Transport

iii) Scenario 3. Introducing Both PT+ Improved NMT

Table13 Assumptions for degloping alternate scenarios

Share of Trip shorter than Share of Trips longer thar

Scenarios  Description 5km shifting to NMT Sk shifting 10 Bus

MSS- 30% from MTW, .

Scenario 1 Improving NMT 3 wheelers, Bus 0

! infrastructure | LSS- 10% from MTW,
0%
3 wheelers, Bus
MSS-50% from MTW, 3
. 0%
SearErn 2 Improving Bus wheelers

Infrastructure 0% LSS- 20% from MTW & 5%

from 3wheelers
MSS- 30% from MTW, MSS-50% fom MTW, 3

Improving both 3 wheelers, Bus wheelers
Scenario 3 | NMT and Bus == 0 ™ 10SS- 20% from MTW & 5%
Infrastructure
3 wheelers, Bus from 3wheelers

In all the scenarios, shift from cars is expected to be negligible. It is also assumed that
improvement in bus infrastructure does not caude fsbim NMT to Bus.

The work trip rate along with the city area & trip length distribution for all three scersagos
taken as per base year, as assumed for maximum population density (considering extra
projected population).
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Tablel4 General Description for developing scenarpBatiala City

: 2011 Aves 2030

Patiala (Projected) (projected)
Population 4,06,192 6,49,658 7,36,610
Total Work Trips 96,288 1,54,002 1,74,614
Work Trip Rate (2011) 0.24
Total Patiala MC Area 50.45 50 45 50.45
(in sg.km) ' ' '
Patiala City Density 8.051 12.877 14,601

(Persons/Sq.km)

% of area covered with Improved PT
Infrastructure X% 48% 85%
(using 0.5km buffer on proposed routes)

% of Area Covered with Improved NMT
Infrastructure

(assuming all Improved NMT infrastructure of
proposed PT routes ,using 0.5 km buffer)

Y% 48% 85%

Alternate Scenarios- 2025:

The percentage of city population having access to improved NMT & PT infrastructure for the
year 2025 comes to about 48%hich means still 52% population in will remain inaccessible

to the improved infrastructur€Table 14. Impact of modal share 2025 scenarios and trends
as can be seen in table 15.

Tablel5 Percentage shift in modal share for 2025 Scenario

MSS MSS LSS
3 (0%)|3 (0%) 10 (0%) | 10 (0%)

Only NMT |29 (+12%) 27 (+4%

Only PT 26 (0%) | 26 (0%)

Both NMT
and PT

3 (0%)|3 (0%)13 (+30%)]11 (+10%)

29 (+12%)27 (+4% 3 (0%)13 (+30%) 11 (+10%)

Trends in use of NMT:22025 trends olesve in the share of bicy@NMT trips shows increase

of 4%-12% growth in number of trips with the improvement in NMT infrastructure. Walk trips
still account for 22% of total trips.

Trends in PT trips:improving PT Infrastructure is likely to result imcreasing modal share of

PT by 10%30% in 2025.

Trends in Walking and Car TripsThere is no change in share of walking trips and car trips.
Most pedestrians are captive pedestrians therefore improvements in NMT and PT infrastructure
will not result in shit from walking to NMT or PT.
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Alternate Scenariosi 2030:

The percentage of city population having access to improved NMT & PT infrastructure for the
year 2030 comes to about 85%. Which means still 15% population in 2030 will remain
inaccessible to thenproved infrastructurelmpact on modal share 2030 scenarios and drends
as can be seen in table 16.

Tablel6 Percentage shift in modal share for 2030 scenario

Scenarios

LSS MSS LSS

Only NMT 3(0%) | 3(0%)| 10 (0%) | 10 (0%)

32(+23%)| 28(+8%)

Only PT 2 (-33%) | 3 (0%) | 15(+50%) |12(+20%

26 (0%) | 26 (0%)

Both NMT

0, 0, 0,
and PT | 32(+23%)| 28(+8%) 3 (0%) IR B

Trends in use of NMT:2030trends observe in the share of bie/BIMT trips shows increase
of 8%-23% growth in number of trips with the improvement in NMT infrastructure. Walk trips
still account for 22% of total trips.

Trends in PT trips:improving PT Infrastructure is likely t@sult in ncreasing modal share of
PT by 20% 50% in the year 2030.

3.1.4 Recommendations

Road Network Improvement plan T
The street selected for planning is divided into varic
segments based on its function, form and use from 5:}

surveys. The minimum and mibavailable ROW conditions SDG ORIENTED STREET
are selected for each stretch from the total station sui DESIGN GUIDELINE FOR
drawing, for the development of cressction designs. Roa PATIALA, PUNJAB
sections for different road typology takes into account e

existing conditions of the different typology obads as% .
di scussed in detail with g
0 n SD& Oriented Street Design Guidelines for Patiag ¢
Punjab, 2016 . '

More Info:

1. Design of Urban Roads, Code of Practice (Pt
Intersection.

2. Design of Urban Roads, Codé Bractice (Partb):
Traffic Calming.

3. Planning and Design Guideline for Cycle Infrastructure.

4. Design of Urban Roads, Code of Practice (PGrtCross section Design, 2013
5. Design of Urban Roads, Code of Practice (F3rtRoad Marking, 2013
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6. Design of Urban Roads, Code of Practice (P4t Signage, 2013
7. Planning and Design Guideline for Cycle Infrastructure, 2014
8. Bus Rapid Transit Design Guideline, 2014 6. IRC 67

Improvement Plan
SDGs Composed m Phasing

Municipal Identification of
safe, Corporation roads according to
affordable, Patiala (MCP) : their type and
accessible Maintenance of character, desired
and ___roads Bhase dkidRRfor
sustainable .
transport

Planning

D‘:::tl:::;nt Retrofitting or
(PUDA): Land Redesigning of
roads,

e development of
g street

infrastructure and

2031
Achieving 100%
development and
upgradation of all

Flowchart explaining the aspects of 'Road Network Improvement Pla

Public Transportation Improvement Plan

To improvepublic transport systeinn  t he c i t y Tpmamsgodation énproverfeatb | i ¢
Panro. The PT i mpr o veightetantardgily bus royes, two migi &us routes,
twelve IPT Routes, and one mes8il service route to the Sanaur to improve connectivity
between two citie@Figure 6) More details about PT improvement plan discussed in the sectio

5.2.

Figure6 Proposed Public Transport System for the Patiala City
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Tablel7 Proposed PT Network Coverage

Totgl Length Le:;;:;‘ l (in In MC Patiala | In M_C Patiala
(in Km) 0 (in Km) (in %)
/6)
Standard Bus 71.1 49% 46.5 50%
Mofussil Service 6.9 5% 4.4 5%
Mini Bus Services 25.4 18% 8.0 9%
IPT 40.8 29% 33.3 36%
Grand Total 143.3 100% 92.2 100%

Recommendations forSDG 11.2

e Measurable

Indicat Targets Indicators Present Scenario

Unit
ors

11.2 By 2030, provide
access to safe, affordabl
accessible and sustainah
transport systems foila . Proportion of Transport)

improving road safety, populﬁtlon that population | 11% (Inter City

. as .
notably by expanding convenient that has Public Bus
11.2.1 public transport, with .| access to PT| Transport)
. ) acces to public| -
special attention to the transoort. b within 500m | 48%-
needs of those in bort, by walking 2025(projeted),

0% (Formal

11.2.1 Public Bus

Proportion of

vulnerable situations, Sgi(s’oar?sevsi?t? distance. | 85%-2030
women, children, persons (projected)
disabilities

persons with disabilities
and older persons

\ Hierarchical Level of Interventions

Theme Policy Level (Goals & S ILeval (i EforE) Operational Le\(el (On
SIEAE)Y) Ground Solutions)

Target/Vision- provideaccesgo safe,affordable,accessible, ansustainabld
transportsystemdor all,improvingroadsafety,notablyby expandingpublic transort,
with specialattentionto the needsof thosein vulnerablesituations women,children,
personswith disabilities,andolder persons.
1 Proportion of - . _ 1. Accessible PTwith the use
Accessto | population that has 1. Within walking distance of urban design and land us

o and predictable departul
Public access to P within P P pattern

] ) and arrival time aided b
Transport | 500m walking distance.| |15 information systems
Indicator

2. Availability of | 2. Design affordable fare| 2. Introducing  Bus lanes
Public Transport (Total | policy for PT systems. -Dedicated/shared etc.
no. of buses in the city b
State Transport unit
1000 population).
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3. Service Area| 3. Existing road network, | 3.PT Infrastructure like

Coverage of PT in the| travel Pattern & LOS. BusTerminal, Bus Stops
city with the total roac BusBay for pick up
length where PT Ply. locations,

4. Average Waiting | 4. Ridership Demand | 4. Other facilities like Real
Time for PT Users & | Estimation & Fleet | Time Information System
Average Headway ofl Management. Pavement design, Geomet
Buses. design of intersections, rog
markings, lightings etc.

5. Passengers per seg 5. Route Scheduling &
for Load factor). Spatial Distribution of
Transit stops.

6.Efficient IPT
Infrastructure to support
PT.

NMT Improvement Plan

1
|
SDG's Authorities involved
Accomplished

Target 3.6

Phase 1: 2019- 2021

Identification of the stretches
in need of NMT infrastructure,
Preparation of NMT improeent
Public Works Department plan.

Target 11.2 (PWD) :

Affordable, Construction and maintenance
Accessible and of Roads Phase 2: 2021-2025
sustainable
Transport.

Patiala Municipal Corporation

Safe transport SN (\CP): Maintenance of Roads
and reduction in

road accidents

30% to 40 % implementation of

Patiala Urban Developemt NMT improvemtn plan
Authority (PUDA):

Land Acquisiton and
regularization of local streets. Phase 3: 2025-2031

100% implementaion of the
NMT improvement plan
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Parking

Accident reduction plan
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