
Towards Cleaner Air in Surat



Chemicals/particulate matter added to the 
atmosphere by human activities or natural events

Air  Pollution



Understanding the air pollution is essential for each us to help 
reduce emissions, protect human health and the environment. 
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s Premature Mortalities associated different risk factors in India

Why it is important to understand the air pollution?



Source: https://indianexpress.com/article/india/india-others/leave-delhi/ (April 2, 2015 10:36:22 am)



Common Pollutants that are of Human Health 
Concern
•Carbon monoxide (CO)
•Nitrogen dioxide (NO2)
•Lead (Pb)
•Sulfur dioxide (SO2)
•Ozone (O3)
•Particulate matter (PM2.5,PM10)



Major sources of Air Pollution



PM2.5 Concentration in cities (year 2014-15)

(µg/m3)



NCAP: National 
Clean Air Programme

The goal of the NCAP is to meet the
prescribed annual average ambient air
quality standards at all locations in the
country in a stipulated timeframe
(long-term).



National Ambient Air 
Quality Standards 
(NAAQS)



NATIONAL CLEAN AIR ACTION PLAN



KEY SECTORAL INTERVENTIONS UNDER NCAP



KEY COMPONENTS OF NCAP



NON-ATTAINMENT CITIES

Surat

Ahmedabad



Annual average ambient concentration of particulate matter 
(PM10) in Surat Municipal Corporation with WHO guideline 
and Central Pollution Control Board (CPCB) standard for 
PM10.
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Health Risks benefits associated with different risk 
factors in Surat
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Key Sectors for Surat City

Industries Household 
Cooking

Transportation

Construction Municipal Solid 
Waste



Industries



Percentage of workers (main and marginal) working in different 
manufacturing sectors in Surat Municipal Corporation.

Textiles
Other
Wearing apparel
Food products
Fabricated metal products, except machinery and equipment
Machinery and equipment n.e.c.
Furniture
Basic metals
Wood and products of wood and cork, except furniture;
Chemicals and chemical products
Rubber and plastics products
Electrical equipment
Other non-metallic mineral products
Paper and paper products
Coke and refined petroleum products
Pharmaceuticals, medicinal chemical and botanical products
Leather and related products
Beverages
Computer, electronic and optical products
Other transport equipment
Tobacco products
Motor vehicles, trailers and semi-trailers



Number of different economic and manufacturing 
entities in Surat Municipal Corporation.



Household Cooking









Modeled Household PM2.5 concentration in Surat
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Transportation



Category-wise total registered motor vehicles (transport & 
non-transport) in Surat as on 31st March 2015

Trucks & 
Lorries

1%

Light Motor 
Vehicles 
(Goods)

2%

Buses
0%
Taxis
0% Passengers-Auto

4%

Two-Wheelers
78%

Cars
13%

Jeeps
1%

Tractors
1%



Mode of share for on-road transportation in 
Surat

Bicycle
22%

Moped/Scooter/
Motor Cycle

45%

Car/Jeep/Van
4%

Tempo/Autoricks
haw/Taxi

27%

Bus
2%







Average trip length
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Traffic Emission Model
Traffic emission models are the computer program, which
estimate emissions released by the vehicles during their
operation and other activities during particular time span
and region

They predict and evaluate the efficiency of emissions
control measures (e.g. policy, technology change etc) in
transport sector at local and regional level

Data analysis/ Action 
to implement policy

Development and 
implementation of 

Policy

Model based traffic 
emission inventory 

development
Evaluation of 
efficiency of policies 

Emission models can be used in the context of Decision 
Support Systems (DSS) to provide the analyst and the 
decision maker with quantitative estimates, trends, and 
insight on the policies simulated 
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Vehicle emissions models in various countries 
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SOURCES OF VEHICLE EMISSIONS

Evaporative Emissions

Exhaust Emissions
Emissions of pollutants from
the combustion process which
are released from the tailpipe
while a vehicle is operating:
CO, HC, NOx, CO2, PM, VOC
etc.

Volatile organic compounds 
(VOC) also escape into the air 
through fuel refueling and 
evaporation.

Emissions from tyre and
break wear (PM, Dust)

Non-exhaust Emissions
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MODEL DESIGN

Adjusted Emission 
Factors

Emission Factor

Correction Factors

Volatile Organic 
Compounds

Running Loss 
Evaporative 
Emissions
Factor

PM10
PM2.5

Non exhaust 
Emission

Emission factors 
for Tyre/ Brake/ 

Road surface 
wear

TemperatureHumidityAltitude

Running Exhaust 
Emission

CO,HC,NOx,CO2,PM, 
Benzene, 1-3 
Butadiene, 
Formaldehyde, Total 
PAH, Acetaldehyde, 
Total Aldehyde

Phasing out 
age of vehicle

Human 
Population

Vehicle 
ownership 

saturation level

Vehicle Kilometer 
Travel

GDP/PCI Vehicle 
Population
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PM10  from various 
vehicle categories in 
Delhi
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Contribution of different 
vehicular sources for 
PM10 emissions in Delhi


