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Volume: 2 and some parts of Central Luzon. Because of these forced restrictions, the air
Issue: 6 pollution level in Metro Manila drastically slowed down just a few weeks upon
DOI: 10.32996/jhsss.2020.2.6.16 the implementation of the lockdown. Therefore, this study aimed to establish a
KEYWORDS preliminary case review on the implications of the lockdown to the air quality in
the country’s capital with the aid of data from the Centre for Research on Energy
Air quality trends, COVID-19 and Clean Air (CREA) and Airtoday.ph station. The empirical analysis revealed that
pandemic, lockdown, Metro when Metro Manila was under Enhanced Community Quarantine (ECQ),
Manila, Philippines tropospheric nitrogen oxide (NO2) dropped by approximately 52% compared to

the 2019 levels in the same period. The city also registered the lowest PM 2.5 air
pollution levels during the first 30 days of the lockdown with an average of 11.59
ug/m3. Moreover, the satellite image from the Institute of Environmental Science
and Meteorology (IESM), UP Diliman showed a lower Atmospheric Optical Depth
(AOD) of 0.01, which means that the air is clean during the lockdown period
when compared with the AOD value during the same period in 2018 and 2019. At
the Lung Center of the Philippines, a comparison of pre-ECQ and ECQ air quality
levels showed that PM2.5 is reduced from 80% to 180%, particularly during
evenings and early mornings. A similar trend along EDSA Munoz, where 70-90%
reduction of PM 2.5 was observed since the ECQ. Overall, the study revealed that
lockdown measures, fortunately, have brought the opportunity to rationalize
human impact on the environment. Although we could say those travel
restrictions or lockdown is an unconventional measure to air pollution prevention
and control, it is possible to improve air quality by reducing nonessential
individual movements by highlighting the importance of fuel-free activities or
implementing short-term lockdowns (3-5 days).

1. Introduction

China reported another mysterious respiratory disease to World Health Organization (WHO) during the last few weeks of the
year 2019, which was later identified as COVID-19 caused by coronavirus SARS-CoV 2 (Bao & Zhang, 2020). The world's
ground zero, Wuhan in Hubei province in central China, was heavily ravaged, forcing authorities to impose a lockdown in late
January to contain the virus. However, efforts may be safely described as futile as the virus found its way to hosts outside
China and on January 30, 2020, the WHO declared the outbreak a Public Health Emergency of International Concern (PHEIC)
and on March 11, 2020, a "global pandemic" calling for an aggressive global response. As of this writing, the cumulative
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number of confirmed cases of COVID-19 has exceeded 8 million, and >200 countries and regions have been affected by the
disease (WHO, 2020).

In the Philippines, the Department of Health (DoH) has registered the first SARS-CoV 2 infection on January 30, 2020, from a
38-year-old female Chinese National, and on March 7, 2020, the first local transmission of COVID-19 was confirmed.

Mobility restrictions, which include travel, were implemented to prevent the disease's spread from its source. The Philippines
is among the first countries to implement this policy, which has been one of the effective response measures in health
emergencies such as the N1H1 epidemic in 1999 (Paolo et al., 2011; Qi et al., 2016). The Philippine government imposed a
lockdown, the longest so far in the country, that resulted in travel bans and limits of nonessential movements in and out of
cities, suspension of all transports, and closure of some establishments such as malls, schools, and factories. Travel
restrictions have since been reported to substantially mitigate the spread of COVID-2019 (Chinazzi et al., 2020; Kraemer et al.,
2020; Tian et al., 2020).

During the pandemic, social distancing and quarantine protocols were strictly implemented by local governments around the
globe (Torrentira, 2019). The unprecedented lockdown significantly decreased human mobility, economic production, and
consumption activities (Bao & Zhang, 2020; Kerimray et al., 2020), and consequently, many countries experienced a dramatic
reduction in air pollution. In the Metropolitan City of Milan, the partial and total lockdown led to the significant reduction of
pollutants concentration of SO2 and NO2 (Collivignarelli et al., 2020), while in megacity Delhi, India, air quality has
significantly improved during the lockdown compared to the pre-lockdown with PM10 and PM2.5 recorded a maximum
reduction of greater than 50% (Mahato, Pal, & Ghosh, 2020). In China, travel restrictions and factory closures produced a 25%
drop in CO2, as reported by Finland's Centre for Research on Energy and Clean Air (Carbon Brief 2020). Also, the European
Space Agency (ESA) satellite imagery showed a significant decline in NO2 emissions coinciding with the lockdowns between
January 1 to March 11, 2020, in northern Italy (Bao & Zhang, 2020). There is empirical evidence that suspension of
transportation, closure of industries, schools, and other economic activities decrease anthropogenic emissions, such as
PM2.5 concentrations (Wang et al., 2020).

Relevant literature search revealed that pollution is relative to economic growth; that is, an increase or decrease in economic
activity will increase or decrease pollution, respectively (Raupach et al., 2007; Wang and Su, 2020; Wang et al., 2019).

In particular, air pollution is caused by human-related activities, such as traffic and transportation (Chen et al., 2017, Fu & Gu,
2017; Lin Lawell et al., 2011) and industrial production (Cole et al., 2005). Extreme measures such as the lockdown will slow
down if not cease human production and consumption activities, positively impacting air quality.

Will the economic slide during the lockdown improve air quality? This is the question the group attempted to address; hence,
this paper described the air quality index amid the COVID-19 lockdown and hopefully provide a baseline theoretical reference
that would lead to impact studies and in-depth discussions on the changes of significant air pollutant emissions as a result of
the decrease in human-related activities.

2. Methodology

Despite the diligent efforts of the group to retrieve the air quality index during the period of the lockdown through the
Environmental Monitoring Board (EMB) website, only real-time data is provided every visit to the website; hence, secondary
data were retrieved online from the Centre for Research on Energy and Clean Air (CREA) and Airtoday.ph station. However,
only data from Metro Manila is available. According to Torrentira (2020), with the need to continue the conduct of research
even amid the COVID-19 threat, the data collection methodologies and processes need to be innovated. Hence, in this study,
any available data online that could aid in answering the objective were utilized

3. Results and Discussion

3.1 Air Quality Trends in Metro Manila

Figure 1a shows that from 15 March to 15 May 2020, when Metro Manila, Philippines, was under Enhanced Community
Quarantine (ECQ), levels of tropospheric nitrogen oxide (NO2) dropped by approximately 52% in comparison with the 2019
levels on the same period. Moreover, Metro Manila registered the lowest PM2.5 air pollution levels during the first 30 days of
the lockdown with an average of 11.59 ug/m3, as shown in Figure 1b. The drastic reduction of NO2 and PM2.5 is mainly
caused by a significant drop in transportation as social and economic activities were restricted to essential services in Metro
Manila and between surrounding provinces.
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Figure 1a. Monthly average PM2.5 in Metro Manila from 2017-2020
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Figure 1b. Change in average PM2.5 in Metro Manila in a 30-day running average compared with 2019 data
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Figure 2a is an Airtoday.ph station report at the Lung Center of the Philippines where a comparison of pre-ECQ and ECQ air
quality levels show the best improvement during evenings and early mornings, PM2.5 is reduced from 80% to 180%.
Meanwhile, Figure 2b depicts a similar trend in another Airtoday.ph station along EDSA Munoz, where 70-90% reduction of
PM 2.5 was observed since the ECQ.
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Figure 2b. Comparison of Pre- ECQ and ECQ levels of particulate matter (Source: Environmental Pollution Studies

3.2 Laboratory of IESM-CS-UP Diliman

Particulate matter or air pollutants contain a mixture of solid particles or liquid droplets in the atmosphere, such as water,
dust, and salt particles. In high concentration, this would make the skies look hazy. This finding explains higher visibility and
clearer skies in Metro Manila during the lockdown period.

3.3 Satellite Images

The satellite image from the Institute of Environmental Science and Meteorology (IESM), UP Diliman using Himawari satellite
used by PAGASA for weather monitoring showed a lower Atmospheric Optical Depth (AOD) of 0.01, which means that the air
is clean during the lockdown period (Figure 3b) compared with the AOD value during the same period in 2018 and 2019
(Figure 3a). AOD measures how sunlight is reflected from the Earth as it is blocked or scattered by particulate matter or air
pollutants; thus, a value greater than 0.5 means hazy conditions. Therefore, during the lockdown, Metro Manila’s air quality
is better, and there is less air pollution.
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4. Conclusion

SARS-COV 2 caught the world unprepared in almost all human survival dimensions, but its presence may be a blessing-in-
disguise for our environment. Fortunately, the lockdown measures in different parts of the world have brought opportunities
to rationalize the environment's human impact. Therefore, this preliminary review results may help us rethink how far we are
responsible for the catastrophes we experienced nowadays. According to a Greenpeace study, air pollution has been a
perennial problem in the country, affecting 98% of the population and responsible for more than 27,000 deaths in 2018
alone. Before the lockdown, the Philippines ranked 57th out of 98 countries in IQAir's "World most polluted countries," as
PM2.5 was recorded at an average of 17.6 micrograms per cubic meter (ug/m3) in 2019, an increase from 14.6 ug/m3 in 2018
(Mongabay News, 23 April 2020).

In general, this preliminary case review showed that lockdown and restriction measures of human activities significantly
reduced air pollution emissions. The empirical analysis revealed that from 15 March to 15 May 2020, when Metro Manila,
Philippines was under Enhanced Community Quarantine (ECQ), levels of tropospheric nitrogen oxide (NO2) dropped by
approximately 52% in comparison with the 2019 levels on the same period registering the lowest PM2.5 air pollution levels
during the first 30 days of the lockdown with an average of 11.59 ug/m3 . Clear skies, breathtaking sunsets, and the Sierra
Madre as a backdrop to the sprawling city went viral just a week after the government suspended public transportation and
nonessential businesses to contain the virus.

These findings corroborate with the study done in Delhi, India, where air quality data of seven pollutant parameters: PM10,
PM2.5, SO2, NO2, CO, 03, and NH3 showed significant reduction among 34 monitoring stations during the lockdown period
(Mahato et al., 2020). Similar results were also reported in China; about 30% NO2 and 25% carbon emission have reduced in
the lockdown state (He et al., 2020; Liu et al., 2020). A study also identified diminishing air pollutants over the world's major
cities where the outbreak of COVID 19 is very high (Cadotte, 2020). The survey by Ogen (2020) showed a strong linkage
between the concentration of NO2 and the fatal outcome caused by COVID-19.

While there are several limitations of this case review, such as complete AQlI monitoring data for statistical analysis to have a
better projection and inference on the impact of the lockdown amid COVID-19, our findings imply that human-related
activities influence air quality. Although we could say that travel restrictions or lockdown is an unconventional measure to air
pollution prevention and control, it is possible to improve air quality by reducing nonessential individual movements by
highlighting the importance of fuel-free activities such as green commuting. This case review can serve as a useful
supplement to the regulatory agencies such as the Department of Environment and Natural Resources (DENR) through the
EMB to rethink of the existing regulatory plans and perhaps will give a baseline data towards considering the implementation
of strict alternative measures like short-term lockdown (3-5 days) to control air quality. However, this alternative should be
studied rigorously vis-a-vis its effect on the economy as cost-effectiveness will be one of the critical issues for policymakers
when deciding alternative control measures. The case review only presented data in Metro Manila, AQl during the lockdown
across the country's major cities such as Cebu and Davao would have shed a better picture of the impact of the lockdown on
air quality.
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