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Air Pollution




SOURCES OF AIR POLLUTION ARE A GLOBAL

CHALLENGE WE MUST TACKLE TOGETHER

INDUSTRY & ENERGY
SUPPLY

AGRICULTURAL
PRACTICES
TRANSPORT .

. HOUSEHOLD
: ENERGY

WASTE
MANAGEMENT

WHO Air Quality Guidelines set goals to protect millions of lives from air pollution.

CLEAN AIR FOR HEALTH #AirPollution (@) Word Health

\\

What is air pollution? Where does it
come from?

Pollutants from various sources interact in the
atmosphere and have direct and indirect effect on the
environment



Nitrogen
Dioxide

What are the main classes
pollutants?

Six Common Pollutants

The Clean Air Act requires EPA to set national ambient air quality
standards (NAAQS) for specific pollutants to safeguard human health
and the environment. These standards define the levels of air quality
that EPA determines are necessary to protect against the adverse
impacts of air pollution based on scientific evidence. EPA has
established standards for six common air pollutants, which are
referred to as “criteria” pollutants.

e Carbon monoxide (CO)

e Lead (Pb)

+ Nitrogen dioxide (NOy)

¢ Ozone (O3)

* Particulate matter (PM), and
¢ Sulfur dioxide (SO,)

Image Credit: My NASA Data

of



DUST
From construction, road, soil
and other natural sources

FOSSIL FUEL
COMBUSTION

For household, vehicle

and industnal energy

Credit: World Resources Institute

TRAFFIC
From passenger and
freight vehicles

OPEN BURNING

Of waste, cooking fuel, industries

ike smelting and animal tanning .

AGRICULTURE

From clearing fields, rice

r paddies and waste fron
- 3 Nim:

r

To learn more, visit: https://aqli.epic.uchicago.edu

What is PM? Where does it come

from?

HUMAN HAIR
50-70 um

(microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND

€PM2os

Combustion particles, organic
compounds, metals, etc.

<2.5um (microns)in diameter

© PMyo
Dust, pollen, mold, etc.
<10 m (microns)in diameter


https://aqli.epic.uchicago.edu/

THE WHO AIR QUALITY GUIDELINES (AQGS)

SET GOALS TO REDUCE AIR POLLUTION

They set out to achieve this by:

1 2

INTERIM TARGETS RECOMMENDING AQG

HELP COUNTRIES TO LEVELS TO PROTECT
CONTINUOUSLY PEOPLE FROM AIR

IMPROVE AIR QUALITY POLLUTION

CURRENT

LEVELS

RECOMMENDED
AQG LEVELS

s

orld Health
rganization

CLEAN AIR FOR HEALTH #AirPollution

What is the international
community doing to fight air
pollution?

World Health Organisation (WHQ) has guidelines for
air pollution. After 15 years, WHO proposed updated
guidelines in 2021. The updated standard is stricter
than the previous standard set in 2005



Figure from 2022 AQLI Annual Update

What is the international
community doing to fight air
pollution?

Air Quality Management Programs eg United States
Environmental Protection Agency’s Clean Air Act of
1970.




AIR QUALITY MANAGEMENT CYCLE

Establish
Goals

Determine
Emission
Reductions

Scientific
Research

Undertake Develop

On-going Control
Evaluation Implement Strategies
Programs

Credit: US Environmental Protection Agency

What is the international

community doing to fight
pollution?

Some countries have air quality management
programs

air



High systolic blood pressure -
Tobacco -

Dietary risks -

Air pollution -

High fasting plasma glucose -
High body-mass index -

High LDL -

Kidney dysfunction -
Malnutrition -

Alcohol use -

Credit: Health Effects Institute

B 6.67 million

2 4 6 8
Total number of deaths (millions) in 2019

10

Why are these steps
being taken?

Air Pollution is the fourth leading
risk factor for deaths globally
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Figure from 2022 AQLI Annual Update

Road
Injuries

HIV/AIDS

Malaria

Conflict
and
Terrorism

Life Expectancy
Impact of PM2.5 vs
Other Causes/Risks
of Death, Global

Particulate pollution is one of
the largest public health
threats of our time



Total global philanthropic funding*: $40.Z|V|

2
1.6
B7} . .
K Total global philanthropic
g 1 :
- funding*: 5654M
0.5
0]
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toWHO Use and Sanitation Injuries and

Terrorism

Figure from 2022 AQLI Annual Update

*Source: 2021 Clean Air Fund Report on the State of Global Air Quality Funding

Life Expectancy
Impact of PM2.5 vs
Other Causes/Risks
of Death, Global

Particulate pollution is one of
the largest public health
threats of our time



Particulate matter air pollution has been
shown (through a branch of scientific
study called epidemiology) to increase
our risk of experiencing the following
health problems:

Chronic obstructive pulmonary
disease, or COPD, meaning a
reduction in the amount of air
going in and out of the lungs

Lower respiratory infections,
including pneumonia, some
types of flu, and bronchitis

Problems during pregnancy,
including pre-term delivery, |
birth weight, and other issue

Credit: NASA

Stroke, a reduction in blood
flow to the brain, which can be
fatal if not treated right away

Heart disease, meaning a
reduction in blood flow to the
heart, which increases the risk
of heart attack and stroke

Heart attack, a very dangerous
condition where part or all of
the heart muscle is deprived of
oxygen

Lung cancer, one of the most
common and deadly forms of
cancer

How can PM
affect our health?



Nearly everyone on earth

I
5 ! New WHO

breathes air more polluted = ! Guideline
than the new WHO PM, T |
air quality guideline B !
Bl China % :
1 India 2| |
Southeast Asia Sl
I North America ar |
1 Westemn Europe & :
Bl Eastern Europe T :
B Tropical South America -8 :
Rest of World a I
I

Credit: Tweet by Josh Apte



Figure 2 -Global Trends in PM, . Concentrations, 2000-2020
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Years

L

Figure from 2022 AQLI Annual Update

A\

The global toll of air pollution on
life expectancy remains high in
2020

This year’s analysis reveals that
permanently reducing

global air pollution to meet the
World Health Organization’s
(WHO)

guideline would add 2.2 years
onto global average life
expectancy

1
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Infroducing
AQLI




The Air Quality Life Index (AQLI)

How much longer would you live if you
breathed clean air?

Find Out

- In the News April 11,2023
Air pollution affects children
physically, mentally, causes
diseases

via Jago News

In the News March 31,2023
The Human And Health Cost Of




The Air Quality Life Index (AQLI)

The Index

Saladasimani ‘ ‘ °

PM2.5
(ug/m?*)

More Data DOWNLOAD GLOBAL DATA




How does AQLI get high resolution PM data?

o %

ﬁ‘\\’: Atmospheric
o . Composition
+ACAG: Analysis
el

Y /. Group

Satellite raw data from NASA MODIS,
MISR, and SeaWIFS

Credit: NASA/JPL-Caltech

Credit : OpenAQ



How does AQLI get high resolution PM data?

o %

m. Atmospheric
o . Composition
+ACAG: Analysis
el

Y /. Group

_ 3D model of global atmospheric chemistry
Satellite raw data from NASA MODIS BrL

VISR, and Seais + GE&S-Chem

Credit: NASA/JPL-Caltech

Credit : OpenAQ



How does AQLI get high resolution PM data?

o %

m. Atmospheric
o . Composition
+ACAG: Analysis

S e

Y /. Group

. 3D model of global atmospheric chemistry
Satellite raw data from NASA MODIS

MISR, and SeaWIFS + G E ‘:‘g{:‘,’? S C h e m

Open air quality data from governments’
monitoring networks

Credit: NASA/JPL-Caltech wyre oy CL o

Credit : OpenAQ



The AQLI provides high resolution data for the
entire world




The data can be viewed at multiple levels
globally, including national and sub-national

The Index

Coanntri Qnatlinhte S ° Air Pollution

Guatemala
Population: 16.9M

Standard (ug/m?).

DOWNLOAD COUNTRY DATA

15 out of 240 countries

Izabal
POPULATION: 478.5K
‘GLOBAL STANDARD: 5

PM2.5 (4g/m?)

DOWNLOAD GLOBAL DATA m

More Data




Availability of data from 1998 lets users view
trends over time

The Index

Country Snntlinkte S ° A‘f?""“""" . Q Map Search
(Ex

Guatemala EH ViewTable >

jon:

PM2.5

(ug/m®)
DOWNLOAD COUNTRY DATA

270

15 out of 240 Co‘untr\es

Guatemala
POPULATION:3.4M
GLOBAL STANDARD: 5

PM2.5 (ug/m?)

More Data DOWNLOAD GLOBAL DATA m




Combined, the satellite data and AQLI's life expectancy
calculation allow for unprecendented view of impact of
pollution on life expectancy around the world
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‘China’s financial, public commitment helped turn tide on air
pollution’

Air pollution levels in India have continued to increase, according to the
Energy Policy Institute at the University of Chicago (EPIC)’s Air Quality
Life Index (AQLI) released on Tuesday

“According to our study, these high pollution
levels translate into more than 2 years of life
lost to the average life expectancy across the
globe": Christa Hasenkopf (@sciencerely),
director, AQLI, on the fresh Air Quality Life
Index report

Watch on Twitter

| THE AIR WE BREATHE | DELMI WORST-AFFECTED AQL I i n I O C a | ’ n a t i O n a |
‘ Bad air biggest health risk in India, . .
AIR POLLUTION THE GREATEST HEALTH THREAT: REPORT cuts 5\"’5 in life C.\’Pt‘ctanC.\': S[Ud_\v' a n d | n te r n at I O n a |

Jayashree Nandh ety m Delhn. Indus » meowt pot
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— 10 mcrograme per cubec metre

NHRC notice to environment ministry on air pollution e has been used in 211 countries
impacting life expectancy by over 200.000 users
i i 7

In a statement, the NHRC said it has taken motu cognizance of media
reports quoting a survey that air pollution is a great threat to human
health in India, reducing overall life expectancy by five years and 9.7
years for the people in Delhi.
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In the Chawr . Hon'ble Chairman

Vandana Chavan, NCP, Maharashtra

In the Parliament of India,
policymakers are using the AQLI to
justify policy action

Indian Member of Parliament, Ms. Vandana Chavan
used the AQLI findings to demand a change to the
India Air Act, 1981 during a 2019 Rajya Sabha session
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Background




Proceedings of the
National Academy of Sciences

of the United States of America

RESEARCH ARTICLE ENVIRONMENTAL SCIENCES OPEN ACCESS _

New evidence on the impact of sustained
exposure to air pollution on life expectancy
from China’s Huai River Policy

Avraham Ebenstein, Maoyong Fan, Michael Greenstone 8, +,and Maigeng Zhou Authors Info & Affiliations

September 11, 2017 114 (39) 10384-10389 https://doi.org/10.1073/pnas.1616784114

0.98 years
10 ug/m3 PM, g

Key Result:



China’s Huai River winter heatfing policy: A tale

of two skies

Mongoha
s Key Result
T China’s Huai River winter heating Soine -
policy divided China in two o
North of the river: Free/highly v
subsidized coal for indoor heating
i - = 0.98 years

PRAL
o Farhrreereie
P -

10 pg/m3 PMys

Crergd, - Lo
2% »

TOPSRPR A

Laos

Reference Papers: Ebenstein et al. (2013, 2017)

Visit: https://aqli.epic.uchicago.edu/about/methodology/



https://aqli.epic.uchicago.edu/about/methodology/

PM,, pg/m’ Huai River

160
The estimated
change in PM_

140 just north of the

Huai Rivert is

41.7 ug/m3

Pollution is 50% higher north of the
river

120
100 PM,, Emissions North and
South of the Huai River
80
PM,, in South
60
@ PM. InNorth
40

16°S 10°S 0°S 0° 5°N 10°N 15°N

Source: Ebenstein et al. (2017)



Life Expectancy Years Huai River

Life expectancy is about 3 vyears

85 The estimated
change in life lower
just north of the
Huai Riveris
-3.1 years
80
Life Expectancy in North
and South of the Huai River
75
L.E. in South
‘ L.E. In North
70

15°S 10°S 5°S 0° 5°N 10°N 15°N

Source: Ebenstein et al. (2017)



Life Expectancy Years

85

80

75

70
15°S 10°S

Source: Ebenstein et al. (2017)

5°S

OO

Huai River

The estimated
change in life
just north of the
Huai Riveris
-3.1 years

5°N

10°N

15°N

Life expectancy is about 3 vyears
lower

0.98 years
10 ug/m3 PM, 5

Key Result :

Life Expectancy in North
and South of the Huai River

L.E. in South

@ L.E. In North
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Trends In
Central America




GDP Growth Rate (%)

20+

10+

-10+1

Pollution remains persistent despite favorable

trends in GDP growth and income inequality

Income Inequality
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Year
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E=N
o

w
o
I

N
o
1

—_
o
n

Yadasuhiaad
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Year

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year




GDP growth rate and PM2.5 by country

2000-2009 2010-2019
GDP Growth
Rate
c
3 4
3
Dominican Republic -
2
0 10 20 0 10 20

Population Weighted PM, 5 (ug/ m® )



Applying AQLI in Central America

Belize

Guatemal

| Honduras
e

El Salvador
Nicaragua

Costa Rica

Panama

Dominicanl
Republic

Panama -
Nicaragua -
Honduras 1

Guatemala -
El Salvador -
Dominican Republic
Costa Rica-

Belize -

0.0

05 10 15
Life Years Lost

2.0




Central Latin America, Both sexes, 2019
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Country

Year over Year change in PM, 5 pollution in Central American Countries

(2019 to 2020)

Belize 1
Honduras 1
Nicaragua 1

Guatemala
Costa Rica+
El Salvador -

Panama -

Dominican Republic -

-10

5 10 15 20
Year over Year change in PM, 5 (%)

25

30

35

Year over year
change in PM2.5
concentration

But not all is bad. Guatemala did
not see the maximum rise in
particulate pollution from 2019
to 2020



Zooming in
on
Guatemala




PM2.5 concenfration and Life Years Lost in Top
10 Most Polluted Departments in Guatemala

Sacatepéquez - Sacatepéquez

Guatemala - Guatemala -

Chimaltenango 1 Chimaltenango 1

- Escuintla - Escuintla 1
c c
o) )
= =
f% El Progreso - = El Progreso -
Q a
) [
o Suchitepéquez - 0

Suchitepéquez -

Zacapa-

Zacapa-
Chiquimula - Chiguimula 1
Jalapa- Jalapa -

0 10 20 30 40 : ' : : ]

0 1 2 3 -

Population Weighted PM, 5 (pg/ m° ) Life Years Lost



Sacatepéquez -

Guatemala -

Chimaltenango -

= Escuintla 1
c
0]
£
T ElProgreso
Q
0]
(@)

Suchitepéquez -

Zacapa-

Chiquimula -

Jalapa -

® -
@ - - m e ———————————— e
@-----mmmmmmmeeeeo o -
G- -
G- -
________________ °
®------- -
®----- -
@---------- -
2 3 4

Life years lost

LYL type

® Maximum life years lost

® Minimum life years lost

Range of life years lost in
the top 10 most polluted
departments in Guatemala

The least polluted municipality in
Sacatépequez is more polluted than the
most polluted municipalities in most
other states in this list



Spatial distribution of life year lost in 2021 in the

top 3 most polluted departments in Guatemala

Chimaltenango Department ‘ | Guatemala Department

Life Years Life Years
Lost Lost
! 35 D > . 4.0
I N 35
3.0 3.0
25
2.5
2.0

Sacatepéquez Department

Life Years
Lost

4.4
! 4.2

4.0

3.8




‘)l

Recommendation PM2.5 (ug/m3) Life Years Lost

Interim target 1 35 2.94 Monetary benefit of
_ achieving WHO target level
Interim target 2 25 1.96 : :
of particulate pollution
Interim target 3 15 0.98
) In addition to health benefits, there are
Interim target 4 10 0.49 monetary benefits to reducing air
pollution.
AQG level 5 0

Table: WHO recommended Air Quality Guideline (AQG) with interim targets and their
corresponding Life Years Lost



Monetary benefit of achieving WHO target

level of particulate pollution

Monetary Benefit = Af fected Population X Average Gain in Life Expectancy X VSLY

©

Guatemala GNI
USVSL X( US CNI )

Expected Life Years Remaining for Median Age Individual

Guatemala VSLY =

©
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Proposed
Solutions




Measuring the quantity and
types of air pollutants with
reference monitors, low-cost
sensors, samplers, etc.

IMPACT
ASSESSMENT

Quantifying the health,
economic, and other impacts
of air pollution levels, and
assessing the multiple
development benefits of
emission reduction

EMISSIONS
INVENTORY

Identifying and listing the
emissions of air pollutants
by sector, source, fuel type,
location

Taking action and addressing
finance, staffing, enforcement
authority, and compliance
issues

IMPROVE DOMESTIC,

INDUSTRY AND
INVEST IN MUNICIPAL WASTE
ENERGY-EFFICIENT MANAGEMENT.

POWER GENERATION.

Analyzing the quantitative
contributions of emission
sources to observed air
pollution

PROGRAM
IMPLEMENTATION

Developing plans that identify
the type of regulation
appropriate to various sectors

Q REDUCE AGRICULTURAL
WASTE INCINERATION,
ale G

FOREST FIRES AND
CERTAIN AGRO-FORESTRY
ACTIVITIES.

What are some solutions to the air
pollution problem

Small scale/local solutions e.g., Mexico City’s ProAire

program

Some helpful resources that talk about good air

guality management practices:

1. Open Air Quality Data: The Global Landscape
report by OpenAQ, 2022

I — 2. Strengthening Air Quality Management

MORE COMPACT
CITIES WITH

Evercy srvcent e Guidance report by Clean Air Fund and UNEP,
' 2022
e s reaoaron 3.  Urban Emissions Air Quality Monitoring 101
, 5" O eHmNG, https://urbanemissions.info/blog-pieces/air-
TRANSPORT SYSTEMS AND PEDESTRIA : monitoring-101/

TRANSPORT SYSTEMS AND PEDESTRIAN-
AND CYCLE-FRIENDLY NETWORKS.

s

WHO Air Quality Guidelines set goals to protect millions of lives from air pollution.

PROVIDE UNIVERSAL ACCESS TO

CLEAN AIR FOR HEALTH #AirPollution



https://documents.openaq.org/reports/Open+Air+Quality+Data+Global+Landscape+2022.pdf
https://s40026.pcdn.co/wp-content/uploads/Strengthening-Air-Quality-Management-Guidance.pdf
https://s40026.pcdn.co/wp-content/uploads/Strengthening-Air-Quality-Management-Guidance.pdf
https://urbanemissions.info/blog-pieces/air-monitoring-101/
https://urbanemissions.info/blog-pieces/air-monitoring-101/

.

IMPACTS

~ i -
Ecosystems " Human health
d N
Climate T
r * 1 r
=] ! 1
E u Eutrophying Acidifying Climate Ground-level Particulate
@ g substances substances forcers ozone matter
2w
E 3 NH, S0, 6 @y NO, NO, NH, . . o
[=] e CD
iz (@ o o IS alr ualit management
23 @ o % N L S0, PAH
i . « BC
oo co, NMVOC NMVOC NMVOG
<0 co i o ?
F-gases
i Important
Primary PM Q
Primary PM

EEA Report No 9/2013: Air quality in Europe - 2013

* Air Quality affects human health through direct

S ‘ \-,? R and indirect pathways

'ACAGF Compqsition
.W 2?::,?5 * National Ambient Air Quality Standards (NAAQS)

i and data help in presenting an accurate status of
3D model of global atmospheric chemistry |0ca| air

Satellite raw data from NASA MODIS,
MISR, and SeaWIFS

N
Open air quality data from governments’
monitoring networks
A San
-1& )
+ ~ “-.a.,_#.' -
: e
s B oy ; % Y
Credit: NASA/IPL-Caltech A 3 R S BRERC
- . j

Credit : OpenAQ



PROGRAM TO IMPROVE AIR e
QUALITY IN MEXICO CITY = PROAIRE / \ \ ¢

SINCE 1990
MEXICO VALLEY.METROPOLITAN ZONE

MEXICO CITY GOVERNMENT & METROPOLITAN

ENVIRONMENT COMMISSION

Examples of air quality
management programs

* In 1992, Mexico City administration initiated
the ProAire Programme
Regional Strategy * In 2015, Mexicq introduced a nationwide
" on Climate Change National Air Quality Strategy (ENCA)
. EXGEGUTIVE DOGUMENT * India launched its National Clean Air
| Programme in 2019 with the goal of
reducing PM concentrations
* Central American Integration System’s (SICA)
Regional Strategy on Climate Change

000 -

NCAP

NATIONAL CLEAN
AIR PROGRAMME

Comisién Centroamericana de Ambiente y Desarrollo - CCAD
Sistema de la Integracion Centroamericana - SICA

November 2010
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To Summarize...




Air Pollution is one of the most pressing problems

DEATHS LINKED TO OUTDOOR
AND HOUSEHOLD AIR POLLUTION

7 m | I I IOI'I people die prematurely every year
from air pollution - both household and outdoor.
Among these deaths:

m 21% are due to pneumonia

IR ) 20% -

BEDODIIIA) 34%
from ischaemic

heart disease
e e Y9 gyu we 99 g 190/ )
0 from chronic
N

|
A
b S G A S S e obstructive pulmonary
disease (COPD)

%
Pos 7 0 from lung cancer .
:;\

N
CLEAN AIRFORHEALTH  #AirPollution (&) bas et

REDUCING AIR POLLUTION AND MITIGATING
CLIMATE CHANGE, TOGETHER HELP TO
PROTECT OUR HEALTH

REDUCE ~ Mitigating emissions REDUCE
CLIMATE = AR |
CHANGE / POLLUTION /

PROTECT
HEALTH

7@ World Health
\-®2 Organization




""=- Can be used by both

- NS
Directly connects air pollution --
information to health policymakers and public alike
Interactive platform
with full and open
access

Life expectancy lost, an easily
understandable underlying health
Comparison across
regions and time

Hyperlocal and

metric
Global



NEW WHO AIR QUALITY GUIDELINES E
SET CLEAR GOALS TO HELP ‘?"

IMPROVE AIR QUALITY FOR ALL |

2005 short-term Air
15|_|g/m3 Quality Guideline levels

2021 short-term Air
4 5 5 Quality Guideline
ng/m levels

Fine
particulate

SR
PM2.5
matter Y5

Particulate
matter

Ozone
(inan 8 hour
time period)

Nitrogen
dioxide

Sulfur
dioxide

Carbon
monoxide

Recommended over a 24-hour time period

772, World Health
*® ¥ Organization

1oy

Air quality management practives
are an important tool in the fight
against air pollution
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Thank you

Have Questions? Write to me at:

To learn more, visit:

W=

Y lideres en
ambiente

Vs 4 4
CAMAHA DE
i Aﬂ INDUSTRIA DE CGP+L
GUATEMALA E oucc“tr~ A
ECOGQUIMSA

= ECOCIENCIA
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