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• Air quality basics

• Why focus on AQM?
• Informed AQM for climate co-benefits

• What do we know?

• What’s next?

Today’s Outline
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Local 
perspective ?
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60 km

% Emissions ≠ % Ambient Pollution

A simulation of 
sulfur dioxide 
emissions from 
power plant stacks
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• Respiratory infections 

• Asthma

• Emphysema

• Heart attacks

• Premature death

• Visibility

• Corrosion

• Acid rain

Air Pollution & Impacts

• Particulate matter
• Sulfur dioxide

• Nitrogen oxides
• Hydrocarbons
• Ozone

• Carbon Dioxide
• Other GHGs
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Human Hair PM10
(10 µm)

PM2.5
(2.5 µm)

Hair cross section (60 µm)

Particulate Matter
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Composition of PM 
tells us about 
the sources and 
formation processes

Gas

Particle

PM Chemical Composition

Dr. Judy Chow, DRI
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1. Delhi, India
1. Beijing, China
3. Santiago, Chile
4. Mexico City, Mexico
5. Ulaanbaatar, Mongolia
6. Cairo, Egypt
7. Chongqing, China
8. Guanzhou, China
9. Hong Kong, Hong Kong
10. Kabul, Afghanistan

Most polluted cities

Daily Finance, November, 2010
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Others – WHO, HEI, PCB’s

March, 2009
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- PM

- C

+ PM

+ C

Public transport
Non-motorized transport
Energy efficiency
Renewables

Natural gas buses (leaks)

Increased motorization
Increased fuel use

Generator sets

Using biomass

Co-benefits approach

Cornie Huizenga, CAI-Asia
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we know where the 
benefits are

question to ask:
how much are these 

benefits?
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How are we addressing these gaps?
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air quality forecasting 
system
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Collaborative effort during the CWG
Forecast system 
by Aria 
Technologies SA
UrbanEmissions.In
fo

Mobile and 
stationary 
lidar 
measurement
s by  
Leosphere SA

Continuous and 
manual 
measurements 
by CPCB

Delhi - ITO Station - 2008 - Ozone & NOx (µg/m3)
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What we did during the CWG….
October 10th, 2010; 
Circling the CWG venuesMobile lidar 

monitoring 
provided 
spatial and 
temporal 
evolution of 
pollution 
during the 
games.

Pollution 
due to 
high 
congestion 
is 
reflected 
in the 
results
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Domain 2

Domain 3

Domain 4
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October, 2009
~10 hours 
covering 160 km

PM10  PM2.5  BC
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Population

Road 
Network

Gridded Emissions

Industries

Road Density

NCR, Delhi

TR
31%

PP
26%

DOM-C
3%

DOM-G
4%

IND
24%

WB
12%

PM10 = 60,000 tons/yr

Emissions in Delhi, 2010
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Summer Winter
Study results from PM2.5 Hydrocarbon analysis of measured 

samples from 2002.
Summer concentrations 40-80 µg/m3 daily average
Winter concentrations 90-320 µg/m3 daily average

Details @ www.urbanemissions.info/pmsa  

Receptor Modeling Results:
Average Sectoral Contributions

Delhi, 
India
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time dependent
geo-referenced

emissions 
inventory

Dispersion Modeling

3D meteorology
landuse data
satellite data

Initial and 
boundary 
conditions

modeling

3D
Chemical 
Transport 
Modeling

post 
processing

maps & data

48 hr time series>300201-300101-15051-1000-50 151-200

HazardousHarmfulUnhealthy
(sensitive groups)

ModerateHealthy Unhealthy

AQI Scale

Individual, averages, worst cases, weighted averages
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I

II
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IV

Regional
64 km grid

Sub-Regional
16 km grid

Local
4 km grid

Urban
1 km grid
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IV

(2011) www.indiaairquality.info
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city level programs
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Sources

Air Quality

Impacts

SIM-airPolicy 
Optio

ns

Techni
cal 

Option
sEconom

ic 
Options

SIM-air family of tools
Simple Interactive Models for better AIR quality
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• Free for use

• Excel based interface

• Simple, yet complex

• No cookie cutter solutions

SIM-air family of tools
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SIM-air Working Paper Series

Last released No.36
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Indore

Chennai

Pune

Rajkot
Surat

Ahmedabad

Six 
Cities 

in 
India

March 
2011
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Chennai

Tamilnadu 
State

Greater Chennai Area
44km x 44km @ 1km grid
Dots include industries and brick kilns

~ Chennai 
district 
border
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Coal Unloading onto 
Conveyor Belt
North Chennai PP

Freight activity

Brick Kilns

landfill
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2010 - CO2
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Health Impacts in 6 Cities
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Co-benefits from Chennai AQM
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Co-Benefits in 6 Cities
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• What is the role of black carbon emissions 
from domestic and construction sectors?

• What is the role of sustainable transport 
interventions in the transport sector?

• How can we improve the monitoring 
baseline for PM and BC?

Questions to ask?
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• Kolkata, India

• Mumbai, India

• Bangalore, India

• Cairo, Egypt

• Kabul, Afghanistan

• Manila, Philippines

• Durban, South Africa

New cities in 2011
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>300201-300101-15051-1000-50 151-200

HazardousHarmfulUnhealthy
(sensitive groups)

ModerateHealthy Unhealthy

Simplest of the information        
Air Quality Index

SIM-air working paper 
No.34

• AirNOW programs in US and EU

• In Asia – Beijing, Shanghai, HK, Seoul, Taiwan, Singapore, 
and now Delhi

• In LAC – Santiago, Sao Paulo, Rio
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Pollution alerts in Paris, France
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Pollution alerts in Helsinki, Finland
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Seoul, South Korea
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Thank you

Questions?
Dr. Sarath Guttikunda

@ www.urbanemissions.info 
New Delhi, India

March, 2011
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