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• What we are doing?
• Health Impacts of Air Pollution in Manila
• Low-Cost AQMS and how the pandemic 

affects the Air Quality in Manila



Health Impacts of the Air 
Pollution in Manila

∗ Air pollution is the fifth leading risk factor for mortality worldwide with the Philippines 
ranking number 10 in terms of the highest mortality burden attributable to air pollution [1].  

∗ Exposure to short-term and long-term air pollution is associated with respiratory and 
cardiovascular diseases [2]

[1] M.E.I. Health Effects Institute. 2019. State of Global Air 2019. Special Report. Boston, “A SPECIAL REPORT ON GLOBAL EXPOSURE TO AIR POLLUTION AND ITS DISEASE BURDEN What is
the State of Global Air? Who is it for? How can I explore the data?,” Boston, MA:Health Effects Institute., 24, 2019.

[2] B. Chen, H. Kan, “Air pollution and population health: A global challenge,” Environmental Health and Preventive Medicine, 13(2), 94–101, 2008, doi:10.1007/s12199-007-0018-5.



Size-segregated roadside air samples 
were obtained from 2015-2017

The PM samples were collected using 
a MetOne E-sampler Instrument 
(PM1.0)

Thermo Scientific Instruments 
tapered element oscillating 
microbalance (TEOM) for PM2.5

In vitro micronucleus and 
cytokinesis-block proliferation tests 
was used



In vitro micronucleus (MN) and cytokinesis-
block proliferation tests.

Based on the dose-dependent increase in 
micronuclei frequency of lymphocytes 
exposed to PM1.0 and PM2.5, air pollutants 
in Manila may have the potential to lead to 
long-term DNA damage.



Metro Manila Area

Sampling Site



Department of Environment and Natural 
Resources-Environmental Management Bureau 
(DENR-EMB) Air Quality Monitoring Station
Measures the following:
Particulate matter, Ozone, NO2, CO, SO2



The EARTH – Air 
Quality Monitoring 

System
(EARTH-AQMS)



Weatherproof Enclosure 
240x160x92mm ABS NEMA

Front

Back



•Tapered Element Oscillating Microbalance (TEOM) – DENR-EMB AQMS



EARTH AQMS measurement
was compared with commercial
sensors. For gases, we used
AEROQUAL gas sensors for
comparison



Measurement results
(2018-2020)

Disclaimer: Measurement values presented here are not from 
reference instruments.



US EPA AQI  
PM2.5 (µg/m3)  24-HR Averaging Time 

 Air Quality 
Breakpoints 

GOOD 0 – 12 
MODERATE  12.1  - 35.4   

UNHEALTHY FOR 
SENSITIVE GROUPS 

35.5 – 55.4  

UNHEALTHY 55.5 – 150.4 
VERY UNHEALTHY 150.5 – 250.4  

HAZARDOUS  > 250.4 
 

DAO-2020-14:   October 21, 2020



Dec 2018

US EPA AQI  
PM2.5 (µg/m3)  24-HR Averaging Time 

 Air Quality 
Breakpoints 

GOOD 0 – 12 
MODERATE  12.1  - 35.4   

UNHEALTHY FOR 
SENSITIVE GROUPS 

35.5 – 55.4  

UNHEALTHY 55.5 – 150.4 
VERY UNHEALTHY 150.5 – 250.4  

HAZARDOUS  > 250.4 
 

x

x

x



January 2019

US EPA AQI  
PM2.5 (µg/m3)  24-HR Averaging Time 

 Air Quality 
Breakpoints 

GOOD 0 – 12 
MODERATE  12.1  - 35.4   

UNHEALTHY FOR 
SENSITIVE GROUPS 

35.5 – 55.4  

UNHEALTHY 55.5 – 150.4 
VERY UNHEALTHY 150.5 – 250.4  

HAZARDOUS  > 250.4 
 x
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Short-term guideline value: 35 µg/m3

Long-term guideline value: 25 µg/m3
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Short-term guideline value
Long-term guideline value



For 8-hour averaging
Good

< 0.065 ppm   
Fair

Between 0.065 to 
0.085 ppm



For 8-hour averaging
Good

< 0.065 ppm   
Fair

Between 0.065 to 
0.085 ppm



• The EARTH-AQMS was able to provide measurements of two criteria pollutants, PM2.5 
and Ozone for a period of two years and still ongoing.

• Human activities are the main source of air pollution along Taft Avenue.
• An affordable and portable EARTH AQMS can provide policymakers with immediate 

information if their policies in connection with air quality improvement are working or 
not.

• Because it is affordable and portable, this can be deployed to many areas and can 
provide higher spatial and temporal resolution about the air we breathe.

• With these, we can possibly have more detailed information on the health effects of 
air quality

• Forecasting, improvement of the system
• Our university is currently collaborating with the City of Manila
• DENR-EMB is now trying to come up with the Implementing Rules and Guidelines with 

the use of low-cost sensors.
• Engagement of people with the science of air quality monitoring is possible.



WEBSITE:  www.dlsu-earth.com
FACEBOOK PAGE: www.dlsulidar-earth.org

THANK YOU

http://www.dlsu-earth.com/
http://www.dlsulidar-earth.org/
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