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Air pollution in East Asia



Asian Dust 





Transboundary Pollutant - Particulate 
Matters

• PM is an air pollutant consisting of a mixture 
of solid and liquid particles suspended in the 
air.

• Primary PM can have anthropogenic and 
nonanthropogenic sources. PM can either be 
from dust wind from desert area or forest fire, 
and also attributed to urban air pollutant 
migrating to adjacent area.

. 



Charateristics of long-range migrating 
particles

• 0.1 um and 1 um can stay in the atmosphere 
for days or weeks and thus can be 
transported over long distances (up to 
thousands of kilometers)

• The coarse particles are more easily 
deposited and typically travel less than 10 
km from their place of generation. However, 
dust storms may transport even coarse 
mineral dust for over 1,000 km.



Health Outcomes
 Exposure to PM in ambient air has been linked to a 

number of different health outcomes:
- modest transient changes in the respiratory 

tract and impaired pulmonary function
- increased risk of symptoms requiring 

emergency room or hospital treatment
- increased risk of death from cardiovascular and 

respiratory diseases or lung cancer.
 This evidence stems from studies of both acute and 

chronic exposure. 
 Toxicological evidence supports the observations 

from epidemiological studies.





Epidemiologic Studies of air pollution 
in Asia

HEI, Special Report 15, 
2004



PM10 and Mortality



PM10 and Hospital Admissions







Environmental Health Prospective (Hong et al., 
2007) 



Study area



Figure 1. Three-day backward trajectories of ADS arriving at Seoul during the study periods.



Figure 2. PM2.5 and PM10 levels in (A) Ala Shan, (B) Beijing, and (
C) Seoul between 2007-5-14 and 2007-6-17.





Table 1 Study subjects and summary statistics 
(Mean(SD) or N(%))

Ala Shan Beijing Seoul

Male/Female 61/55 61/48 56/54

Age (year) 10.8 (0.5) 10.1 (0.4) 9.3 (0.5)

Height (cm) 141.5 (5.7) 143.8 (6.4) 138.1 (6.0)

Weight (cm) 33.6 (5.8) 37.3 (8.7) 34.9 (6.4)

Asthma 0 (0.0) 6 (5.6) 18 (16.8)

Second-hand smoke exposure 67 (75.3) 42 (37.8) 20 (18.7)

PEFR (L/min) 311.4 (51.8) 340.8 (53.3) 267.6 (49.8)



Fig. 2. PEFR change by 1μg/m3 increase of PM2.5 and PM10 for all subjects, non-
asthmatics and asthmatics from the current day to the 4 previous days. Estimated 
decrements of PEFR (dots) and 95% confidence intervals (error bars) controlling for 
age, sex, height, weight, asthma history, and environmental tobacco exposure at 
home; meteorological variables such as daily mean temperature, mean relative 
humidity, and air pressure; and the linear time trend. 



Figure 4. Lag distribution of daily mean PEFR change by unit increase of PM2.5 and PM10.
Estimated decrements of PEFR (dots) and 95% confidence intervals (error bars) controlling for
age, sex, height, weight, asthma history, and environmental tobacco exposure at home;
meteorological variables such as daily mean temperature, mean relative humidity, and air pressure;
and the linear time trend.



Figure 5. Lag distribution of daily mean PEFR change by unit increase of each sum of the five natural and anthropogenic metal
components from the current day to the 4 previous days. Estimated decrements of PEFR (dots) and 95% confidence intervals (error
bars) controlling for age, sex, height, weight, asthma history, and environmental tobacco exposure at home; meteorological
variables such as daily mean temperature, mean relative humidity, and air pressure; and the linear time trend.
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1) Airborne particulates move from the desert areas 
through Beijing to Seoul, which influence on 
particulate concentrations in the cities. 

2) The ADS affects pulmonary function in school 
children, and the health impact was different 
depending on the locations of the cities along 
the ADS paths. 

3) This study suggests that the ADS contribute to 
displacement of urban air pollution and the 
health effect from eastern China to Korea.

Conclusion



Policy Brief and Regional Workplan 
Air Quality Thematic Working Group

The Second Ministerial Forum on
Environment and Health in South-East and East Asian Countries

14-15 July 2010
Jeju, Republic of Korea
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Co-chairs:
Professor Yun-Chul Hong, College of Medicine, Seoul National University, 
Republic of Korea
Dr.Wijarn Simachaya, Deputy Director General, Pollution Control Department, 
Thailand

Objectives:
Reducing health burden imposed by deteriorating air quality;  
Strengthening the cooperation at national and regional levels;
Building capacity of researchers and scientists focusing on air quality and 
health effects;
Promoting public participation and public relations;

Common issues in the region:
Urban air pollution
Indoor air pollution 
Transboundary air pollution

Thematic Working Group on Air Quality



Overview of air quality standards 

Recommendations on air quality standards and monitoring 
protocols

Policy guidance on integrating poverty in the design 

Implementation of air quality management policies 

Researches on air pollution and impacts to human health 

Documented methodology on studying the linkages between 
poverty, health, air quality and green house gases (GHGs) 
reduction;
Training and courses for air quality professionals
Developing guidelines and methodologies for monitoring air 
pollutants, especially PM & ozone.

Summary of key activities/outputs



Member of Air Quality TWG exchanged knowledge and skills in the area of air quality 
and health in Asia;
Professional resources and researcher discussed on research and management activit

ies;

Pre-event of Better Air Quality (BAQ) 2008 

November 11, 2008

Bangkok, Thailand

Organized by  Co-Chairs  Air  Quality Thematic Working Group



 Introduction of Regional Air Quality Workplan;

 Opportunity for professional resources and 

researcher to exchange idea and discuss on 

current research and future needed academia 

activities;

Symposium on Air Quality and Health in South-East and East Asia

August 30, 2010  in ISES-ISEE2010, 

Seoul, Republic of Korea

Organized by Co-Chairs  Air  Quality Thematic Working Group



Thank you 
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