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SDGs and linkages with air pollution

Goal SDG

all at all ages

innovation

Goal 13
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End poverty in all its forms everywhere

Ensure access to affordable, reliable,
sustainable and modern energy for all

Bio-Technology & Bio-Resources

End hunger, achieve food security and improved
nutrition and promote sustainable agriculture

Ensure healthy lives and promote well-being for

Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster

Take urgent action to combat climate change
and its impacts®
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Linkage

50% PM2.5 emissions from
biomass based cooking

36% loss of grains due to
Ozone pollution

~6 lakh people die annually
due to air pollution

Coal and biomass based
energy

49% PM10 emissions from
industries. No standards for
NOx

Black carbon, Ozone
contributors to warming
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The growth story

= India since 1950 : Population, index of industrial
production and number of vehicles have grown 3.5, 50,
and 460 times, respectively

. ggzcities million plus cities. expected to grow to 85 by
5

= 31% urbanisation , expected to grow to 38% by 2025.

= Unprecedented growth of personal vehicles in India.
= Higher consumption levels : power demands

= Faster growth in cities, leading to congestion and
emissions and effects over health . !
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Growth of India
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Growing and sprawling cities
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Changes : Growing Incomes and ...
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Shifting modes: freight and passenger traffic

Share of Freight Traffic on Road and Rail* % Share (NTKM)*
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= Continuous erosion in the share of Railways in freight movement and increase in share of less fuel efficient
road transport

= Road transport is the most dominant mode of transport with over 50% of the freight

*
Modal share in total freight traffic as of 2007-08, source: RITES Total Transport Study; #Compiled from
11th Five Year Plan Working Group Report on Road Transport and RITES Total Transport Stud
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Expect more growth

e« 6%or8%?
« About 28000 two 500 7

wheelers, and 4200 ol
cars added to India’s 8 500
vehicular fleet daily 8 400

(2011) & 300
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21% househOldS ha\/e GDP/capita (USD Thousands)
two wheelers whereas
4.7 %.have Data WDI, 2011
cars/jeeps/vans

- More growth expected
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Pollutant Formations and Impacts

Impact

Greenhouse Gase
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RSPM concentrations in Indian cities (2012)
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NOXx concentrations (2012)

NOx sensitive Ozone in

Chatani et al, 2014
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Satellite View (AOD)
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Latest data in Delhi : PM2.5

Search Result of Particulates PM 2.5 in Real Time between 24-03-2015 11:51 AM and 30-03-2015 11:51 AM
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Ozone- IGI airport (last week)
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Ozone simulations
20140 BAU 2030

1 93

June 1,2010 5:30:00 _ June 1,2010 5:30:00
Min= 16 at(89,1), Max= 77 at(49,81) Min= 13 at(29,34), Max= 89 at (43.75)
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PM2.5 pollution projections

PM2.5 2010 PM2.5 2030
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lmpacts

Health
Agriculture
Climate
Buildings
Aesthetics
Image
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Health impacts

1.Particle pollution inhaled.

L

evade body’s natural
defenses.

3 Particles lodge deep
in lung's air sacs,

PR ua &

4 Particles damage
the lungs.

PM (2.1-1.1) &
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Alveolar Macrophage (AM) count In deep sputum
of residents of Kolkata (1998-2001)

High AM count, Kolkala Taxi Driver
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Mortality due to PM,: under  various policy
Intervention's/scenarios
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GBD estimates :PM2.5 is 5th Leading
Mortality Risk Factor

Leading Risk Factors for Deaths in 2010 in India

Deaths in Millions

0 0.4 0.8 1.2
High blood pressure | I | L -
Household air pollution from solid fuels H Amblent PM2_5
Tobacco smoking, including second-hand smoke Caused an EStI mated

Diet low in fruits

Ambient particulate matter pollution — 627,000 deathS

High fasting plasma glucose ~ 6% Of a“ deathS in

Alcohol use

Physical inactivity and low physical activity 2010
Diet low in nuts and seeds

Diet high in sodium —

Diet low in vegetables H

Diet low in whole grains

Diet low in seafood omega-3 fatty acids

Occupational risk factors for injuries

Childhood underweight

High total cholesterol

Lead exposure

High body-mass index

Suboptimal breastfeeding

Diet high in processed meat

GBD-Lancet, 2012
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WHO classifies diesel engine exhaust as
known carcinogen

12 June 2012 -- After a week-long meeting of
international experts, the International Agency for
Research on Cancer (IARC), which is part of the
World Health Organization, today classified diesel
engine exhaust as carcinogenic to humans (Group 1),
based on sufficient evidence that exposure is
associated with an increased risk for lung cancer.

Read the press release from IARC on diesel
engine exhaust [3

WHO/PAHO
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Effects on Ozone on crop productivity

Yield loss (%)
60

50 i
/ J — Cotton

40
30 / //f — Spring wheat

— Maize

— Winter wheat

— Rice

0 20 40 60 80 100

Daily mean ozone concentration (ppb)

Figure 5-1. Relationships between ozone
concentrations and yield losses in major
agricultural crops. (Lesser et al. 1990; Skarby et al.
1993; Kobayashi et al. 1995)
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A Wheat
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Other Impacts

Jul. 17 2008 |
-

Light injury Moderate injury Heavy injury

Plants and vegetation
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Impact on climate
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Climate Warmers

= GHG Emissions

= SLCP
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What are SLCP ?

Short-Lived Climate Pollutant

Has the Has the
potentia potential
| to to
affect deteriora
the te the air
climate quality

Stays in
atmosphe
re for
very short
duration
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Air Pollution and Climate Change

Particles emitted from diesel vehicles contain

black carbon Black carbon
Gases (NOx, VOCs) emitted from different
sources form Ozone OZO“E

Black carbon 1s now known to have second
highest radiative forcing after CO2

Other than health and agricultural effects it is Methane
contributing to warming of the planet

Absence of ULSD does not allow for
Installation of tail-pipe PM control devices

Reducing emissions may result into co-
benefits
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Radiative Forcing of Climate (1750 to present):
Important Contributions from Air Pollutants
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Future climate scenarios
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Impacting image
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Delhi- Case study
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Urban Air Quality (Delhi)- PM10
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% deaths due to respiratory illness
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Urban Air Quality (Delhi)-NOx & Vehicles
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Urban Air Quality (Delhi)- CO
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Urban Air Quality (Delhi)- SO2
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Causal factors
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Source Contributions- National Scale
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Source contributions- urban scales

PM2.5 (Residential)
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Key issues and challenges
@ Auto fuel policy issues
@ Unattended evaporative emissions
@ Congestion and driving conditions
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Government’s Auto Fuel Policy

Bharat Stage I

Bharat Stage 111

Bharat Stage 1V

Category
2& 3 Entire country Entire country To be decided
wheelers April 2005 April 2010
Entire Entire country
All other new country April 2010 | 20 cities by April
vehicles April 2005 13 cities- 2010
11 cities- April 2005 No date for rest of
April 2003 the country
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Regional Differentiation

= One set of standards for air quality

= Different vehicle emission and fuel quality standards for 13
cities and rest of the country

= Many other cities in the country are much more polluted than
the ones where better quality fuel is presently provided.

= Better quality vehicles moving out of 20 cities, may fill the
Inferior quality fuel and may end up choking their engines

= No road map after 2010
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Impact of AFP on air quality (RSPM)

% difference in RSPM (2002-2010)

Shillong
Coimbatore

Bangalore
Lucknow
Tuticorin

Chandarpur

Kozhikode
Rourkela
Ludhiana

Ahmedabad
Hyderabad

13 cities * Other cities™*

*13 cities : Selected in AFP, 2002 for advanced implementation of BS norms
Earth Science*a@tKeimaitieLvrigk show higher incresseriatRSRMmtthie last 8 years.
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Opportunities
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Improving fuels and vehicles : a tested model

Quality of fuel and technology of vehicles play an important role
in defining emissions
California introduced clean fuels and vehicles and reduced
emissions of
@ ozone precursor gases (CO, NOx and SO2) by 75% to 90%

@ black carbon (major part of diesel PM) emissions by 90%
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-100
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Effect of Future Vehicular Emission Norms
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Benefits Start Outweighing Costs
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Evaporative sources
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Fugitive Emissions at Petrol Pumps
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Effect of Vapour Recovery System on VOC at
fuelling stations in Urban Delhi during winter

VOC levels at different petrol pumps with and without VRS
during winter season
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NMVOC emission inventory India
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2015
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Driving Modes
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Real World Driving v/s driving test cycles
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Key recommendations

Transport
 Auto fuel policy
 On-road vehicle emission management

Power and industries
o Standards for NOx
* |nstallation and control of APC devices

Domestic
* LPG penetration
* Improved cook-stoves
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