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Today's Outline

* Air quality basics

* Why focus on AQM?

* Informed AQM for climate co-benefits
* \What do we know?

* What's next?
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Climate Change - an integrated framework

Impacts on human
and natural systems

Climate Change

Temperature rise
Sea-level rise
Precipitation change
Droughts and floods

Food and water resources
Ecosystem and biodiversity
Human settlements
Human health

uoneydepy

Local o 4
1 Adaptation
perspective ' .
concentrations = development paths
o Economic growth
Greenhouse gases = Technology
Aerosols = Population
Governance
SYR FIGURE 1-1
1) Wy
IPCC | WMO UNEP

| INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
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% Emissions # % Ambient Pollution

A simulation of
sulfur dioxide
emissions from
power plant stacks
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Air Pollution & Impacts

* Particulate matter * Respiratory infections
* Sulfur dioxide e Asthma

* Nitrogen oxides
* Hydrocarbons
* Ozone

* Emphysema
* Heart attacks
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PM Chemical Composition
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Dr. Judy Chow, DRI
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Most polluted cities

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

Daily Finance, November, 2010
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Capital has more toxic particles in its
air than other major Indian metros

DELHI IS
INDIA’S

Continued from page 1

“Vehides are the main culprits
for the high RSPM levels’

ASTHMA | -
CAPITAL

DELHI has the highest levels of By Meenal Dubey in New Delhi
Respirable Suspended Partic

late Matter (RSPM) among the

four metros, exposing its res

dents to a greater risk of

asthma than people elsewhere

in the country.
le levels of REPM should not be

hr- main culprit
i Chaughury seid
help Mg

mtar Delhi

secret that Indla’s capital 18 highly
Turn to Page &

March, 2009

A LOOK AT THE
AMOUNT OF
POLLUTANTS IN
THE CAPITAL'S AIR

Respirable Suspended

Particulate Matter
(RSPM}
ity 2006 2007

Delni 136 159
Kolkata 100 89 104
Mumbal @6 82 18
Chennai 57 37 54
Sulphur Dioxide (so,)
Oty 2006 2007 2008

an-Augh

Dalhi 2 L 4

2008
{Jan-Bug)

Mumbal 9 n 8
Chernai T 9 T

Nitrogen Oxide o
Gty 2006 2007
{Jan-Bug)
Delhi 43 36 43
Kolkata 53 58 63
Mumbal 28 40 34
Thennal 10 @ 10
The figures aee annual and hould

not exn microgram per cebic
irearis

e messu! when
W A

phurd.lutldr- (5
eptable

metre, Mumbai b

Govt says things will
improve in 3 years

Smoke alarm in Delhi

MAIN CULPRITS

80,000 vehicles
which enter Delhi frem the
National Capital Beglon dadly.
These inclwde diesed-guzziing
5UVs that emit thick smoke

18,000 trucks
which enter city every day

' Children suffer

The Capital's polluted air
Is harming its children
the most, with asthma
cases rising amaong them
# The numiber of children with
asthma has doubled over the
pamdecode mthecapil
# Dinctors blame the high levels
SEEM I i
® Dust and construction wark
squirt RSPM into the air. But

2 spewed by veRicles are the
et harmiul e cause of their
: skze
® RSPWs lorger than 10
micrometres can't po the
nose or thraat because of teir
size, but those less than one
micrometre easily enter
& Chvildren are more sUsCeptibie
o RSP s thon adults os they
spend more tme sutdoors

®With their heart beating faster,

children playing o ame
tiend g more PSF'FL

Others — WHO, HEI, PCB’s
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Co-benefits approach

Increased motorization
Increased fuel use
Generator setdNatural gas buses (leaks)

Public transport
Non-motorized transport
Energy efficiency
Renewables

Using biomass

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

question to ask:
how much are these
benefits?

@ www.urbanemissions.info



How are we addressing these gaps?

Informati Analysi Optio Dialog
on S ns ue

1 2 C 4

1 .
analyzing co-benefits
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alr quality forecasting
system
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Collaborative effort during the CWG

Forecast system

by Aria Mobile and
Technologies SA stationary
@ssions.In lidar
measurement
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What we did during the CWG....

= October 10t, 2010;

Mobile lidar Circling the CWG venues
monitoring (F;ollution
provided hiugehto
spatial and congestion
temporal -
evolution of reflected
pollution in the
S SR results
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Emissions in Delhi, 2010
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Receptor Modeling Results:
Average Sectoral Contributions

Others Others
Secondary Ammonium [ 8.8% 1590 _Diesel
; | /16.3%

5 99 Diesel
- (']

L 23.1% Secondary |
Secondary Nitratei

2.8% A ;
Gasoline

Secondary Sulfate ™, L I 7.49%
9.7% - N Gasoline .
= 1.8% S _ Road Dust
= 4.1%

Biomass Burning — _
9.5% Secondary Sulfate »_ Coal Burning
7.7% 8.8%

Coal Burning | ~_Road [3”5" Biomass Burning
0.7% AL 28.6%

Summer Delhi, Winter

Study results from PMlll;'lId/I@ocarbon analysis of measured
samples from 2002.
Summer concentrations 40-80 ug/m? daily average
Winter concentrations 90-320 ug/m? daily average

~ Details @ www.urbanemissions.info/pmsa
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Dispersion Modeling

2010/09/04
00:30 (local)

time dependent

geo-referenced
emissions
inventory
3D
3D meteorology Chemical
Ianduse data TranSPort f!ﬂl:nz,s over CentraI_Pollution‘_Cor‘ltroll_Board
satellite data Modeling

g

3

Initial and
boundary
conditions AQ' Scale

201-300 | >300 48 hr time series

PM2,5 ground_concentrations (mcg/m’)

0:30  6:30 12:30 18:30 0:30 6: 12:30  18:30
2010-06-29 17:30 to 2010-07-01 23:30 (local time)

Individual, averages, worst cases, weighted averages
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SIM-air family of tools

Simple Interactive Models for better AIR quality

Air Quality
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SIM-air family of tools

* Free for use
 Excel based interface
* Simple, yet complex

* No cookie cutter solutions
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SIM-air Working Paper Series

Www.Ssim-air.org

Four Simple Equarions
for Vehicular Emissions
Invenlory

D, Savath Gurtikuada
Julv, 2008

WWwWWw.sim-air.org

Urban Air Pollution
Analysis in Ulaanbaatar,
Mongolia

D, Savath Gurtikuada
September, 2008
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WWwWWw.sim-air.org

‘What 1s Particulate
Maltter?

Compasition & Sclence

Th. Savath Grunikneda
November, 200§

PM?

Estimating Iealth
Impacts of Urban Air
Pollution

D, Savath Gurtikuada
October, 2008

"

WWW.sim-air.org

[Urban Particulate
Paollution Source
Apportiomnent

Faet 2. Applications, Remlts, ool Falicy
Impllcatians

D, Smath Gonikusda
Tume, 2009

WWwWWw.sim-air.org

Urban Transport in India:
Not so Fast for the Nano Cur

T, Sarath Grirmikuada
Mavember, 2005

Last released N0.36

Electronic Road Pricing:
Experience & Lessons
from Singapore

Prof. Gopivath Menon
D, Sarath Gurrikunda

Taumary, 2010

www.sim-air.org

‘SlMair Working Paper Series; 332010
Ten Frequently Asked

Questions about
Particulate Martter

Dir. Sagarh Gunikanda
February, 2009

.Ssim-air.org

FAQ'S
R R ——

Www
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Aidr Pollution in India
in 2007

D Sapzth Gurrikands
Novemler, 2008

www.sim-air.org

Measuring Autorickshaw
Emissions to Inform Air
Quality Policy

M. Conen Beyaolds

T, Andy Grieshop

Dy, Milingd Eoenllikas
Thwiversity of Bratish Colmslia
ervember, 2000
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Chennai Pollution Modeling
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Health Impacts in 6 Cities

Table 5.2: Estimated Mortality and Morbidity due to air pollution for 2010

(numbers rounded to nearest zero)

Mortality & Morbidity Pune Chennai Indore Ahmedabad Surat Rajkot
Domain size (kmxkm) 32x32 44x44 32x32 44x44 44 x 44 24 x24
Study Domain Population (million) 6.5 8.5 3.3 7.8 5.0 1.4
Land-Sea Breeze NO YES NO NO YES NO
2010 PM,, emissions (tons/yr) 36,600 56,400 18,100 35,100 19,900 14,000
Premature Deaths 3,600 3,950 1,800 4,950 1,250 300
Mortality per ton of PM10 0.1 0.07 0.1 0.14 0.06 0.02
Adult Chronic Bronchitis 10,800 11,800 5,400 14,800 3,750 950
Child Acute Bronchitis 79,250 86,600 39,300 108,300 27,400 6,800
Respiratory Hospital Admission 5,000 5,460 2,500 6,800 1,700 450
Cardiac Hospital Admission 1,350 1,480 670 1,850 470 120
Emergency Room Visit 97,800 106,900 48,500 133,700 33,800 8,400
Asthma Attacks (million) 1.2 1.3 0.6 1.7 0.4 0.1
Restricted Activity Days (million) 10.4 11.3 5.1 14.2 3.6 0.9
| Respiratory Symptom Days (million) 49.7 54.1 24.5 67.6 17.1 4.2
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Co-benefits from Chennai AQM

Table 6.xx: Estimated Co-benefits in 2020 in Chennai (Tamilnadu
Scenarios Mortality Health benefits CO2 savings
savings (USD millions) (mil tons)
Non-motorized transport 260 28 2.4

Alternative Fuels 60 6 0.6

Road dust management 650 71 -
Brick Kilns efficiency 100 11 0.6
Truck movement 220 24 1.6
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Co-Benefits in 6 Cities

Table 6.14: Estimated combined benefits for emissions and health
from the six interventions in 2020

Mortality & Morbidity Pune Chennai Indore Ahmedabad Surat Rajkot

Domain size (kmxkm) 32x32 44x44 32x32 44x44 44x44 24x24
Study Domain Population (million) 7.6 10.5 4.3 10.3 6.2 1.9
Land-Sea Breeze NO YES NO NO YES NO
2020 PMy; emissions (tons/yr) 38,000 55,100 21,000 31,800 23,200 18,500
Estimated PM10 emissions reduced 13,900 17,400 6,200 8,800 8,200 7,900
(tons/yr)
% compared to 2020 37% 31% 30% 27% 35% 42%
Premature deaths saved 1,700 1,270 630 1,390 590 290
% compared to 2020 39% 21% 25% 18% 29% 42%
Estimated CO2 emissions reduced 3.0 5.7 1.8 2.5 2.4 1.4

(million tons/yr)
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Questions to ask?

 \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?
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New cities in 2011

* Kolkata, India

* Mumbai, India

* Bangalore, India

* Cairo, Egypt

* Kabul, Afghanistan

* Manila, Philippines

* Durban, South Africa
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Simplest of the information
Air Quality Index

201-3007 =300

« AIrNOW programs in US and EU

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

« In LAC - Santiago, Sao Paulo, Rio

SIM-air working paper
@ www.urbanemissions.info No.34



7 ; 2
:_r:' LELF (&

@ www.urbanemissions.info



.info

ISSIONS

@ www.urbanem







Thank you

Questions?

Dr. Sarath Guttikunda

New Delhi, India

March, 2011
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