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Air Quality in Asia: Status and Trends

Flagship publication of Clean Air Asia
which aims to provide stakeholders with
an overview of the status of air pollution
in Asian cities and the air quality
management approach and needs of
governments.
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In Asia, information and knowledge on air quality management has increased. More data has
been generated, made available and made accessible to the public through different reports,

BAQZ 0 2 3 fact sheets, and websites.

1517 NOV - MANILA As mere stakehelders gain interest in using air quality data for informing action, a
comprehenswe and systewatlc analysis becomes necessary to aveid misinterpretation of
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What is the total extent of AQ monitoring stations and accessibility of

AQ data in Asia?

Viet Nam
Uzbekistan
UAE
Turkmenistan
Turkey
Thailand
Tajikistan

Sri Lanka
Singapore
Saudi Arabia
Republic of Korea
Qatar

PRC
Philippines
Pakistan
Oman

Nepal
Myanmar
Mongolia
Maldives
Malaysia

Lao PDR
Kyrgyz Republic
Kuwait
Kingdom of Bhutan
Kazakhstan
Jordan
Japan

Israel

Iraq
Indonesia
India

Georgia
Cyprus
Cambodia
Brunei Darussalam
Bangladesh
Bahrain
Azerbaijan
Armenia
Afghanistan

Government AQ monitoring stations

Region
. Central and West Asia

. East Asia
. South Asia

. Southeast Asia

Most
extensive AQ
monitoring
networks are
in PRC,
Japan, India
and ROK

In SEA,
Philippines
and Thailand

United Arab Emirates -

Kyrgyz Republic -

*without PRC, India, Japan, Turkey, ROK data

Viet Nam -
Uzbekistan -

Turkmenistan -
Thailand =
Tajikistan =

Sri Lanka -
Singapore -
Saudi Arabia -
Qatar -
Philippines -
Pakistan -
Oman -

Nepal -
Myanmar =
Mongolia =
Maldives -
Malaysia -
Lao PDR -

Kuwait =

Kingdom of Bhutan- [

Kazakhstan -

Jordan- [ 10
Israel- [
have most AQ “Iraq -
C Indonesia- [N
stations. "Georgia-
Cyprus- [
. Cambodia- [
I| In CW ASla, Brunei Darussalam - -
Bangladesh -
= Turkey and Saan -
| Azerbaiian -
| Kazakhstan. “Armenia-
| Afghanistan- [
f 0 50 100 150
o 500 1000 1500 Total AQ Monitoring Sites

Total official stations
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. Official AQ Monitoring Stations

Stations with PM2.5 Data in 2022

Availability/
accessibility of
the AQ data to
the public is
crucial to avoid
confusion and
empower the
public

*with publicly
accessible and
usable official
government data




What air pollutants are monitored by Asian governments?

o , , Centraland Westash The impacts of air pollution vary in extent
Official AQ sites with reported data (2022) East Asia depending on the type of pollutant. It is
1200 South Asia important to monitor and report as
Southeast Asia many criteria air pollutants, especially
those with higher health impacts (e.g.,
ultrafine particles, black carbon (BQ)).

This is also aligned with the WHO 2021
AQGs guidance.

*without PRC, India, ROK data

900

200
600

SEA countries must also increase
monitoring and reporting of gases,
100 especially ozone (O3) which can directly
300 impact health.

Count of AQ sites with reported data

*with publicly accessible and usable official government data

co NOx 0, PM;,  PM,4 SOx co NOx 0;  PMy, PMy SOx
Pollutant monitored and reported Pollutant monitored and reported
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Source sector contribution to ambient PM, . in Asia

IndUStry non-coal . WaSte -

Southeast Asia

Central Asia
Waste

6.1
B non-co- WaSte -
_ndUStry non-coa- WaSte - -n

ustry non-c
4.8

East Asia

sidential coal
533

South Asia

90 100

70 80

0 10 20 30 40 50 60
m Residential solid biofuel ™ Energy coal ® Industry coal m Agriculture ® Transport (road) Commercial m Dust-AFCID
m Residential other fuel m Energy non-coal = Industry non-coal m Agri waste burning = Transport (non-road) ® Solvents ® Dust-Windblown
Waste Int'l shipping m Other combustion
B Other fires

Residential coal use
Other sources

*AFCID means anthropogenic fugitive, combustion, and industrial dust
McDuffie E. et al. (2021). Fine Particulate Matter and Global Health: Fuel and Sector Contributions to Ambient PM2.5 and
its Disease Burden Across Multiple Scales. Nature Communications, 2021 http.//dx.doi.org/10.1038/s41467-021-23853-y.
T | | [ & F & ] — M

M R O ¢ | Synergies and Co-Benefits of Air Quality and Climate Change Action Clean Air Asia (2023). 2023 Air Quality in Asia Status and Trends



http://dx.doi.org/10.1038/s41467-021-23853-y
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Yemen

Viet Nam -|
Uzbekistan -|

UAE

Turkmenistan -
Turkey -

Timor-Leste

Thailand -

Tajikistan
Syrian Arab Republic

Sri Lanka -

Singapore
Saudi Arabia

Republic of Korea -

Qatar
PRC

Philippines -

Palestine

Pakistan -
Oman -

Nepal

Myanmar -
Mongolia -|

Maldives

Country

Lao PDR

Kyrgyz Republic
Kuwait

Kingdom of Bhutan

Kazakhstan -

Jordan
Japan

Israel -

Irag
Iran

Indonesia -
India -
Georgia -
DPR Korea -

Cyprus
Cambodia

Brunei Darussalam -|

Bangladesh
Bahrain
Azerbaijan
Armenia
Afghanistan

Main air pollution (PM) source per region and sector

Main contributors in local emission inventories

Malaysia -|
Lebanon -

area

T
biomass burning

construction

desert dust
Source sector

industry
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Central and West Asia

The transport sector is
identified as the top source
of air pollution (PM, ;) in
most national inventories and
local studies

Desert dust plays a key contribution in
CW Asia; For all regions there is a
need for more comprehensive Els,
SAs, modelling studies that are city-
specific, not just national.

*Data based on official national air pollution
inventories and published journals




The percent of cities with better PM, . WHO AQG levels increased,

but still requires action

Percent of Asian Cities per PM, ; WHO AQG from 2012 to 2022

Below WHO IT-1 ~WHOIT-1 CWHOIT-2 WHOIT-3 =WHO AQG (2005) =WHO AQG (2021) Percent of cities with annual PM, 5

L 10 pgim? 5 ug/m? higher than 35 pg/m?3 has generally
100% | s ———— : decreased, while those between >15
- e 4 and 25 pg/m3 has increased

« Break in trends is observed by 2021

80%
70%

60% Percent of cities meeting the 2005
50% WHO AQG (<10 yg/m3) has
increased since 2018
~"‘~~-_ * A closer look is needed on the
0% il PO distribution of cities to understand
20% il targeted action

40%

10%

0%
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 u \ E
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99.8% of Asian cities are at risk from the health impacts of

PM, . exposure

Distribution of Asian cities relative to 2022 PM, ; average vs WHO AQG on|y 2 of the 849 cities met the
Central and West East South Southeast PM2 5 WHO AQG (2021)
« 2 of the 557 cities in East Asia
WHO AQG (2021) 2 0.2%
5 pug/ms3
WHO AQG (2005) 3 2 5.4% » 46 cities were able to meet the
Lo 2005 WHO AQG, majority from East
WHO IT-3 87 8 11.3% Asia.
15 ug/m3
WHOIT-2 B 230 2 34.5% « Majority of Asian cities (esp. East
" and SEA) met WHO IT-2.
WHOIT-1 5 108 31 9 18.0%
35 ug/m?3
Below WHO IT-1 | 17 87 154 30.5%
>35 ug/m?3
L 2 it et A 3 U S *with publicly accessible and official government data
No. of cities
Asian cities must continue to strive for better air quality, especially those f—
with cities that are far from the 2021 WHO AQG. ﬂ \ , I E
po 1A ol
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Annual national standards versus WHO AQG

Distribution of PM2_5 AQ standards Distribution of PM10 AQ standards Distribution of NOZ AQ standards
relative to the WHO AQG relative to the WHO AQG relative to the WHO AQG
Below WHO IT-1 Below WHO IT-1
4% WHO IT-1 6%
4%
WHO IT-1
14% Below WHO IT-1
WHO IT-2 o
18% 22%
Unavailable data Unavailable data Unavailable data
45% 43% 41%
WHO IT-2
WHO IT-3 33% weli/ )=

27% 33%

WHO AQG (2021
0%( I~ WHO AQG (2021)

0
WHO AQG (2005) j\WHO AQG (2021) WHO AQG (2005) / WHO IT-3 ° WHO IT-3 \WHO IT-2
2% 0% 4% 0% 0% 4%

*Based on data accessed as of November 2023

Countries have yet to meet the 2021 WHO AQG for PM, ;, PM,,, and NO,.
Majority of countries have PM standards aiming to meet the WHO IT-3 and IT-2 for PM2.5 and PM10, respectively.
Majority of countries have NO2 standards aiming to meet the WHO [T-1.
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Motivation: Health impacts (and associated costs) of air pollution

In 2019, air pollution contributed
to 6.67 million deaths worldwide.

FIGURE 12 Percentage of global deaths attributable to individual pollutants. 750,0001
7% 1%
|
4% Ambient ozone 500,000+
B Ambient PMy ¢
250,000
. Household air pollution I I
88% I
[

Other risk factors

FIGURE 13 Percentage of global deaths from specific causes attributable to total air pollution.

Lower-
Ischemic heart respiratory
COPD Diabetes disease infections

2 B &

Air poIIution shortens life spans by 20 months!
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ABURDEN BORNE BY THE YOUNG AND OLD

Pollutant: . Ambient PMz 5 . Household air pollution Ambient ozone

Total number of deaths
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@q}\*\;&@ Age (years)
Lung Neonatal
cancer Stroke deaths peak in pollution-related deaths among babies in
@ @ the early (0 to 6 days) and the late (7 to 27 days)
neonatal groups (reflecting the influence of PM

on adverse birth outcomes and lower
respiratory Infections)

Health Effects Instltute 2020. State of Global Air 2020.




Air pollution and climate change impacts health globally

World’s largest study of
AIR POLLUTION - THE SILENT KILLER global climate related mortality

Every year non optimal g o o o o o o o o o During a study conducted
Air pollution is a major environmental risk to e I oo
S basith. By reducing arpollton eves, countres swwovune - FETTTTETE %8‘1)8 and - mmmm
reduce: 3 y : increased at
7 M'LL'ON ) ﬂ m !!F!F!?!!! they discovered the & ang:l"' )
DEATHS TreeeeR ey Qg B s
are due to exposure 4,594,000 489,000

trom tath outdoot < ~ Rl ISRl
and household air '

poliutian

REGIONAL ESTIMATES ACCORDING
TO WHO REGIONAL GROUPINGS: Over 2 million
= In South-East Asia Region

Over 2 million

in Western Pacific Region

Nearly 1 million https://www.monash.edu
in Africa Region 0f all excess

Data from: Zhao et al (2021).
temperature

- e 4
About 500 000 related deaths: Global, regional, and
deaths in Eastern Maditerranoan I 515% 23.0% 164% 7.7% @ nationlal b;rd_eﬁ of mortglityl
About 500 000 assoqate with non-optima

in European Region ambient temperatures from

Image from:

51.5% occur inAsia 2.9% inAlrica 164%1n Emope s oo inGesana 2000 to 2019: a three-stage
Mo:e '.ha." 300, 000 ' modelling study
in the Reglon of the Americas MQNASH
University

CLEAN AIR FOR HEALTH #AirPollution & b e

The most vulnerable are most affected!
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https://www.monash.edu/

Co-benefits of air pollution and climate change mitigation

SULPHUR NITROUS OXIDE CARBON DIOXIDE BLACK CARBON
DIOXIDE (SO2) (N20) (cO2) (B0)
CARBON e PARTICULATE
MONOXIDE (CO) NITRIC NITROGEN MATTER (PM)
OPOSPHERIC GRIDE (M) DIOXIDE (NO2)
o ONE (B a1 VOLATILE
LEAD (Pb) ikl AMMONIA (NH3) ORGANIC METHANE ~ _
COMPOUNDS (CH)) g

CFCs / HFCs

.’ % % m
TRANSPORT POWER PLANTS HOUSEHOLD FACTORIES CROP MUNICIPAL
EMISSIONS EMISSIONS (FUEL COMBUSTION AND BURNING WASTE

SOLVENT EMISSIONS

Criteria air pollutants and climate pollutants basically come from SIMILAR SOURCES!
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PM, .-related mortality and policies/plans recognizing air pollution

health impacts

Yemen -

Viet Nam

Uzbekistan
UAE -

Turkmenistan
~ Turkey
Timor-Lesté

Thailand -
Tajikistan -

Syrian Arab Republic

Sri Lanka -
Singapore -

SaudiArabia

Republic of P((Qorea .

atar
PRC

Philippines -

Palestine
Pakistan

Oman -
Nepal -
Myanmar -

Mongolia
Malaysia

Country
I|I“II||‘|‘|||"|||I||I||||'||‘I‘|Il“‘l'||

ao
Kyrgyz Republic
vy Ifuwait

Kingdom of Bhutan -

Kazakhstan

Jordan -
Japan -
Israel -

Irag
Iran

Indonesia -

India
Georgia

prus -

Cg |
~_Cambodia
Brunei Darussalam

Banglades,h .

ahrain

Azerbaijan -
Armenia -
Afghanistan -

Maldives -
Lebanon

o

30 60 90
PM5 5 mortality per 100,000 population
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While all countries have some form of clean air act or air
pollution policy/standards, most countries do not have
policies which directly aim to understand air
pollution health impacts, nor national health action
plans which recognize the health impacts of poor air

quality

« Only 12 out of 48 have any of the following: Health and
Pollution Action Plan; Environment and Health Action Plan;
Environmental Health Strategy; Healthy City Action Plan; Air
Quality Action Plans with specific health targets; or
something similar

AP-related policy/plan

. Yes

Mortality data from Health Effects Institute. 2020. State of Global
Air 2020. Data source: Global Burden of Disease Study 2019. IHME,
2020.

Policy data from accessible official government websites,
documents, and reports.
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Summary of key messages

Air quality monitoring networks must be expanded while increasing ease of access to data,
especially in areas where it is most needed

- Ease of access to (real-time) data provide guidance to the public on risks related to air pollution,
and can be used to develop and further improve air quality policies and action

Identified sources of air pollution vary depending on the method and approach, but key sources are
transport and residential energy use

. Geo%raphical features of the study area can impact air quality (i.e., desert/soil dust); more detailed
(city-level) analyses can provide miore insight since sources can vary per location

- The implementation of stricter vehicle emission and fuel standards, together with other
sustainable transport solutions, can play a big role in the overall improvement of air
quality in Asian nations

« The combined contribution of energy production and use in the residential and industry sectors
reiterates need for a just energy transition in Asia

Air quality and climate change are linked with public health and must thus be included in the
national health plans

 Aside from air pollution and climate change miti%ation plans, havirgjg specific health targets
(reduction in air pollution and climate change-refated mortality and morbidity) can reintorce
actions to improve air quality
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Summary of key messages

Air quality and climate change issues are inherently connected, so actions and efforts must be
integrated

« Measures addressing air quality issues also impact climate change and vice versa, so efforts must
be harmonized to increase the efficiency in using resources.

 Efforts in the development of GHG inventories can be harmonized with efforts in the development
of criteria air pollutant inventories since both have similar activity data.

Air quality improvement must be a continuous goal especially in countries far from the WHO AQGs

» Overall progress in complying with less strict WHO IT values has been observed, but majority of the
countries are still far from the 2005 WHO AQG, especially the more stringent 2021 WHO AQG

« Countries must continue towards legally aiming to meet WHO AQGs by aligning national standards

» Best practice of countries with progress must be continuously shared, fostering a
co-learning approach that can help all nations achieve better air quality.
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Thank you for your attention!

For questions, kindly email: agccmanila@cleanairasia.org

Invitation to contribute to the “Status and Trends Report” study
To further increase coverage of the report, we encourage submission or sharing of official government data.
Kindly email: agccmanila@cleanairasia.org.
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ASIA CLEAN BLUE SKIES PROGRAM | KNOWLEDGE SHARING EVENT

SYNERGIES AND CO-BENEFITS OF AIR QUALITY
AND CLIMATE CHANGE ACTION

APRIL 29 - 30, 2024 | 9:30 - 16:00 (GMT +7)
JAKARTA, INDONESIA

Join via Zoom: https://bit.ly/KSE_APandCC
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