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GRAPHICAL ABSTRACT

The PM, 5 concentrations dominated
the Air Pollutant Index (API) in
Malaysia.

There were several reductions on PM, 5
concentrations during Malaysia Move-
ment Control Order (MCO).

Several red zone areas showed approxi-
mately 28.3% reduction of PM, 5 concen-
trations.

The Northern Region of Peninsular
Malaysia showed the highest average
reduction of PM; 5 concentrations, with
23.7%.
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An outbreak of respiratory illness which is proven to be infected by a 2019 novel coronavirus (2019-nCoV) offi-
cially named as Coronavirus Disease 2019 (COVID-19) was first detected in Wuhan, China and has spread rapidly
in other parts of China as well as other countries around the world, including Malaysia. The first case in Malaysia
was identified on 25 January 2020 and the number of cases continue to rise since March 2020. Therefore, 2020
Malaysia Movement Control Order (MCO) was implemented with the aim to isolate the source of the COVID-
19 outbreak. As a result, there were fewer number of motor vehicles on the road and the operation of industries
was suspended, ergo reducing emissions of hazardous air pollutants in the atmosphere. We had acquired the Air
Pollutant Index (API) data from the Department of Environment Malaysia on hourly basis before and during the
MCO with the aim to track the changes of fine particulate matter (PM,s) at 68 air quality monitoring stations. It
was found that the PM, 5 concentrations showed a high reduction of up to 58.4% during the MCO. Several red
zone areas (>41 confirmed COVID-19 cases) had also reduced of up to 28.3% in the PM, 5 concentrations variation.
The reduction did not solely depend on MCO, thus the researchers suggest a further study considering the
influencing factors that need to be adhered to in the future.
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1. Introduction

Coronavirus is one of the significant pathogens that affects human
respiratory system. Coronavirus Disease 2019 (COVID-19) is caused by
a novel CoV, namely severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) which is formerly known as 2019 novel coronavirus
(2019-nCoV) (H. Li et al., 2020). The outbreak of SARS-CoV-2 began at
Wuhan, Hubei Province, People's Republic of China in late December
2019 (Q. Li et al,, 2020). Considering the global threat, the World Health
Organization (WHO) has declared COVID-19 as a Public Health Emer-
gency of International Concern (PHEIC) (Sohrabi et al., 2020). It is a pan-
demic that is spreading in other parts of Asia, such as Japan, Thailand,
Singapore, Malaysia, and Australia as well as Europe and North
America (Rothan and Byrareddy, 2020). Older people with the age of
>80 years old has a high mortality susceptibility, with the case-fatality
rate of 21.9% once infected with COVID-19 (Koh and Hoeing, 2020). In
Malaysia, the earliest COVID-19 cases were detected on 25 January
2020 (Ministry of Health Malaysia, 2020). The number of cases have
since then kept on increasing, especially in March 2020. This escalating
COVID-19 outbreak in Malaysia has urged several measures to be taken,
including putting surveillance system in place to detect cases immedi-
ately; carrying out rapid diagnosis; performing immediate case isolation
and rigorous tracking; and quarantining close contacts of those who
have been tested positive in COVID-19. Malaysian government has an-
nounced the implementation of Movement Control Order (MCO) with
the aim to isolate the source of the COVID-19 outbreak. Statistically,
the number of confirmed COVID-19 cases at the end of Phase I MCO is
2766 cases (31 March 2020) and for Phase II is 4987 cases (14 April
2020) (Ministry of Health Malaysia, 2020). During MCO, several activi-
ties, including operating business is not allowed, except for essential
services (Malaysian National Security Council (NSC), 2020). Since peo-
ple are working from home and several industries are suspended, the
traffic density and industrial emissions have reduced. In Malaysia, the
sources of air pollution are derived from motor vehicles, industrial emis-
sions, and open burning (Latif et al,, 2014; Abdullah et al., 2019). The air
quality status is defined based on the Air Pollutant Index (API) of 6
criteria pollutants whereby the dominant pollutant in Malaysia is fine
particulate matter (PM,s). Therefore, in this study, the researchers
will evaluate the variation of PM, 5 changes during and before MCO in
Malaysia.

2. Methods

In Malaysia, the air quality is managed by the Department of En-
vironment under the Ministry of Environment and Water. The re-
searchers acquired the Air Pollutant Index (API) data from the
website of Air Pollutant Index of Malaysia (available at http://
apims.doe.gov.my/public_v2/home.html) on hourly basis from 14
March 2020 to 14 April 2020 to determine the relative changes (%)
of air quality. These data covered the air quality status before MCO
(14-17 March 2020) (n = 6445), during Phase I MCO (18-31
March 2020) (n = 22,848) and Phase Il MCO (1-14 April 2020)
(n = 22,835). Overall, there are 0.19% of missing data and the total
data used in this study is 55,128. The missing data were omitted in
this study. The API for each hour was then converted to PM; s con-
centrations (ug/m?>) (available at http://apims.doe.gov.my/public_
v2/aboutapi.html). The computation of APl and PM; 5 concentrations
is shown in Table 1.

All 68 air quality monitoring stations in Malaysia were selected in
this study, as shown in Table 2. The stations are responsible of monitor-
ing the air quality status in Malaysia comprehensively (available at
http://apims.doe.gov.my/public_v2/aboutapi.html) to detect any signif-
icant changes in the environment quality that may be harmful to human
health and the environment (Department of Environment Malaysia,
2020).

Table 1
Computation of APl and PM, 5 concentration.

API Breakpoint of concentration Equation for API

X = PM,5 (24 h average, unit: pg/m?>)

0-50 0<X<120 APl = 4.1667 X

51-100 121 <X <755 APl = 0.7741 + (X — 12.1) + 51

101-200 75.5 < X £1504 API = 1.3218 * (X — 75.5) + 101

201-300 150.5 < X < 2504 API = 0.9909 * (X — 150.5) + 201

301-400 2504 < X <3504 API = 0.9909 * (X — 250.5) + 301

401-500 350.5 < X £ 5004 API = 0.6604 * (X — 350.5) + 401
+ is multiply.

3. Results and discussion

The MCO has been found to reduce PM, 5 concentrations. Before the
implementation of MCO and during the MCO (18 March-14 April 2020),
the daily PM, 5 concentrations were in the range of 5.3-42.5 pg/m? and
3.9-69.2 pg/m?>, respectively. The New Malaysia Ambient Air Quality
Standard (NMAAQS) has set the standard limit of PM, 5 to 35 ug/m>
for a 24-hour average (Department of Environment Malaysia, 2020)
and the World Health Organization (WHO) (2017) has set a more strin-
gent limit of PM, 5 to 25 pg/m?>. Before MCO, one of the air quality mon-
itoring stations that exceeded the limit was Politeknik Kota Kinabalu
(S55) (42.5 pg/m>), while during MCO, the PM, 5 concentrations at
Rompin (538) exceeded the limit of NMAAQS with 69.2 pg/m>. Table 3
shows the variation of daily PM; s concentrations before and during
MCO. The reduction of PM, 5 concentrations occurred at 34 stations,
which attributed for 50% of overall stations. The highest reduction was
at Politeknik Kota Kinabalu (S55), with 58.5% (Before = 41.2 pg/m?>;
During MOC = 17.1 ug/m?), while the lowest reduction was at Miri
(S58), with 0.6% (reduce at 0.1 pug/m?>). Table 4 shows the variation of
daily PM, 5 concentrations before and during MCO I. The reduction of
PM, 5 concentrations occurred at 29 stations, which attributed for
42.6% of overall stations. The highest reduction was at Politeknik Kota
Kinabalu (S55), with 53.6% (Before = 41.2 ug/m>; MCO I = 19.1 pg/
m?>), while the lowest reduction was at Mindin (S8), with 0.8% (Before =
19.6 ug/m>; During MCO I = 19.7 ug/m?>). Table 5 shows the variation of
daily PM, 5 concentrations during MCO I and MCO IL Interestingly, the
reduction of PM; 5 concentrations occurred at 52 stations, which attrib-
uted for 76.5% of overall stations. The highest reduction was at Seberang
Perai (S7), with 35.1% (MCO I = 21.1 pg/m>3; MCO Il = 13.7 pg/m?>),
while the lowest reduction was at Mindin (S8), with 0.3% (reduce at
0.1 ug/m>). Fig. 1 shows the reduction average of PM, s based on differ-
ent regions in Peninsular Malaysia (North, Central, South, East) and the
East Malaysia of Sabah and Sarawak. High reductions were found in
Peninsular Malaysia at the North (23.7%), Central (16.2%), South
(15%), and East (11.3%) regions as well as the East Malaysia of Sabah
(23.1%) and Sarawak (13.6%) at a different timeline before MCO, during
MCO I and MCO IL The ranges of reduction were 6.5-23.7%, 8.8-16.2%,
11.0-13.3%, 7.7-11.3%, 15.8-23.1%, 9.5-13.6% for North, Central, South,
and East of Peninsular Malaysia, followed by the East Malaysia of
Sabah and Sarawak, respectively.

The MCO in Malaysia included several prohibitions of mass move-
ment and gathering; Malaysians travelling abroad; tourists and visitors'
entry; and educational institutions, government and private agencies
(except for essential services) closure (Malaysian National Security
Council (NSC), 2020). These restrictions indirectly reduce the air pollu-
tion in Malaysia, although a detailed study needs to be conducted by
considering other influencing factors, including local meteorology and
anthropogenic emissions. Based on the results, the MCO had success-
fully reduced pollutants emission, particularly PM; s concentrations, as
there were less motor vehicles and industry activities during the MCO.
There were several red zone areas with >41 cases of confirmed
COVID-19 (Crisis Preparedness and Response Centre, 2020). Some red
zone areas were then enforced under the Enhanced Movement Control
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Table 2 Table 3
Air quality monitoring stations in Malaysia. Variation of daily PM, 5 concentrations before MCO and during MCO.
Station Region State Location Location Before MCO During MCO Variation
S1 North Perlis Kangar ug/m> %
S2 Kedah Langkawi
g Kangar 113 12.6 13 +11.8
S3 Kedah Alor Setar .
X . Langkawi 11.7 124 0.7 +6.3
S4 Kedah Sungai Petani
) . Alor Setar 154 16.8 13 +8.7
S5 Kedah Kulim Hi-Tech X .
6 Pulau Pinang Seberang Jaya Sungai Petani 20.8 18.2 —2.6 —125
. . Kulim Hi-Tech 20.0 15.7 —43 —21.5
S7 Pulau Pinang Seberang Perai
. . Seberang Jaya 216 21.0 —0.6 —29
S8 Pulau Pinang Minden .
59 Pulau Pinang Balik Pulau Seberang Perai 19.2 174 —-1.8 —94
$10 Perak Taipin Minden 19.7 16.2 —-35 —17.7
e Balik Pulau 193 203 1.0 +52
S11 Perak Tasek Ipoh L
512 Perak Pegoh Ipoh Taiping 203 16.4 —3.9 —19.2
. - Tasek Ipoh 20.9 17.7 —32 —15.2
S13 Perak Seri Manjung
. K Pegoh Ipoh 183 18.7 0.5 +2.5
S14 Perak Tanjung Malim . X
Seri Manjung 21.2 17.7 —-3.5 —16.3
S15 Central Kuala Lumpur Batu Muda . -
16 Kuala Lumpur Cheras Tanjung Malim 115 9.3 —23 —19.7
S17 Putrajaya Putrajaya Batu Muda 16.9 18.8 1.9 +11.4
Cheras 144 15.7 14 +9.4
S18 Selangor Kuala Selangor .
) . Putrajaya 15.0 17.6 25 +16.9
S19 Selangor Petaling Jaya
Kuala Selangor 18.8 15.5 —33 —-17.5
S20 Selangor Shah Alam .
$21 Selangor Klan Petaling Jaya 221 16.7 —54 —243
o o Bant Shah Alam 185 173 ~13 —68
s s Klang 195 220 25  +130
S23 Selangor Johan Setia Klang N
f . o Banting 12.6 15.0 24 +18.7
S24 South Negeri Sembilan Nilai .
. . Nilai 14.1 15.8 1.7 +11.8
S25 Negeri Sembilan Seremban
. . . Seremban 10.1 12.0 1.9 +18.9
S26 Negeri Sembilan Port Dickson .
. Port Dickson 11.2 13.8 2.6 +23.0
S27 Melaka Alor Gajah .
. . Alor Gajah 8.9 10.9 2.0 +22.8
S28 Melaka Bukit Rambai . .
Bukit Rambai 124 13.0 0.6 +4.8
S29 Melaka Bandaraya Melaka
$30 Johor Secamat Bandaraya Melaka 11.0 133 23 +20.6
a1 Johor Bafu Dbt Segamat 140 189 49 4348
Batu Pahat 9.4 11.7 2.2 +23.9
S32 Johor Kluang
. Kluang 9.1 9.6 0.5 +5.0
S33 Johor Larkin .
s34 Johor Pasir Gudan Larkin 13.6 13.9 0.3 +2.0
J Pasir Gudang 93 109 16 +171
S35 Johor Pengerang
.. Pengerang 8.0 14.5 6.5 +82.1
S36 Johor Kota Tinggi .o,
Kota Tinggi 8.1 7.2 —-0.9 —-11.0
S37 Johor Tangkak
. Tangkak 12.6 13.7 1.1 +8.8
S38 East Pahang Rompin N
Rompin 8.6 19.2 105 +122.4
S39 Pahang Temerloh
Temerloh 124 14.1 1.7 +13.6
S40 Pahang Jerantut
Jerantut 12.5 12.9 0.3 +2.7
S41 Pahang Indera Mahkota Kuantan
Indera Mahkota Kuantan 8.5 8.8 0.2 +2.9
S42 Pahang Balok Baru Kuantan
543 Terengganu Kemaman Balok Baru Kuantan 10.3 9.6 —0.7 —7.0
S44 Terengeanu Paka Kemaman 14.8 12.6 —-23 —15.2
545 Terengganu Kuala Terengganu Paka 8.7 92 05 +o8
58 g8 Kuala Terengganu 133 17.0 38 +283
S46 Terengganu Besut
Besut 11.0 133 23 +21.0
547 Kelantan Tanah Merah
Tanah Merah 23.8 229 —-0.9 -39
S48 Kelantan Kota Bharu
Kota Bharu 12.0 18.8 6.8 +57.0
S49 Sabah Sabah Tawau
Tawau 8.7 7.2 —-1.6 —17.8
S50 Sabah Sandakan
S51 Sabah Kota Kinabalu Sandakan 122 10.0 —22 —183
. . Kota Kinabalu 13.7 11.7 —2.0 —143
S52 Sabah Kimanis . .
. Kimanis 225 13.7 —8.8 —39.0
S53 Sabah Keningau .
Keningau 12.5 119 —0.6 —4.7
S54 Labuan Labuan
. . . Labuan 149 14.8 —0.1 —0.8
S55 Sabah Politeknik Kota Kinabalu .
. Limbang 11.3 9.4 -19 —16.6
S56 Sarawak Sarawak Limbang .
- ILP Miri 20.5 18.5 —-2.0 -9.9
S57 Sarawak ILP Miri ..
. Miri 12.0 12.0 —0.1 —0.6
S58 Sarawak Miri .
. Samalaju 13.0 12.0 -1.0 —-8.1
S59 Sarawak Samalaju .
. Bintulu 139 135 —0.3 —24
S60 Sarawak Bintulu
Mukah 7.7 73 —03 —4.2
S61 Sarawak Mukah .
S62 Sarawak Kapit Kapit 74 6.8 —06 —84
. Sibu 113 9.5 -1.8 —15.9
S63 Sarawak Sibu -
oo Sarikei 9.0 7.1 -1.9 —213
S64 Sarawak Sarikei .
. Sri Aman 8.1 7.8 —03 —3.8
S65 Sarawak Sri Aman
Samarahan 8.1 8.6 0.5 +6.5
S66 Sarawak Samarahan .
S67 Sarawak Kuchin Kuching 8.9 9.8 0.9 +10.4
& ohan Setia Klan 419 29.1 —128  —306
S68 Sarawak IPD Serian .
IPD Serian 54 7.0 1.6 +29.4
Politeknik Kota Kinabalu 41.2 171 —24.1 —58.5

Order (EMCO). The red zone areas included Kluang (S32) (28.3% reduc-

tion of PM, 5 concentrations, MCO I and MCO II), Jerantut (S40) (14.5%, ~ (11.6%, MCO I and MCO II), Bandaraya Melaka (S29) (9.6%, MCO I and
MCO I and MCO II), Kota Bharu (548) (0.3%, MCO I and MCO II), Petaling MCO II), Tawau (S49) (25.1%, before and during MCO I), Kuching
Jaya (S19) (24.3%, before and during MCO), Klang (S21) (11.5%, MCO | (S67) (0.9%, before and during MCO I), and Samarahan (S66) (11.2%, be-
and MCO II), Cheras (516) (4.9%, MCO I and MCO II), Seremban (S25) fore and during MCO I). The researchers observed that the decreasing of
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Table 4 Table 5

Variation of daily PM, 5 concentrations before MCO and MCO 1. Variation of daily PM, 5 concentrations during MCO I and MCO IL
Location Before MCO MCO I Variation Location MCO I MCO II Variation

pg/m’ % pg/m’® %

Kangar 113 13.2 1.9 +17.2 Kangar 13.2 12.0 —1.2 —-93
Langkawi 11.7 12,9 13 +10.9 Langkawi 12.9 11.9 —-1.1 —83
Alor Setar 154 20.2 4.7 +30.7 Alor Setar 20.2 134 —6.8 —336
Sungai Petani 20.8 211 0.3 +1.4 Sungai Petani 211 153 —5.8 —27.5
Kulim Hi-Tech 20.0 18.6 —-1.3 —6.7 Kulim Hi-Tech 18.6 12.7 —59 —31.8
Seberang Jaya 21.6 254 38 +17.6 Seberang Jaya 254 16.6 —8.8 —348
Seberang Perai 19.2 211 1.9 +9.9 Seberang Perai 211 13.7 —74 —35.1
Minden 19.7 19.6 —0.1 —-0.8 Minden 19.6 129 —6.7 —34.1
Balik Pulau 19.3 23.6 42 +22.0 Balik Pulau 23.6 171 —6.5 —275
Taiping 203 19.1 —1.2 —6.0 Taiping 19.1 13.7 —54 —28.1
Tasek Ipoh 20.9 20.1 —0.8 -39 Tasek Ipoh 20.1 154 —4.7 —23.6
Pegoh Ipoh 183 19.2 1.0 +53 Pegoh Ipoh 19.2 18.2 -1.0 —5.2
Seri Manjung 212 18.8 —24 —-11.3 Seri Manjung 18.8 16.7 —2.1 —11.2
Tanjung Malim 115 103 —1.2 —10.2 Tanjung Malim 103 8.2 —2.2 —21.1
Batu Muda 16.9 19.1 2.2 +13.1 Batu Muda 19.1 18.5 —0.6 —3.0
Cheras 14.4 16.1 1.7 +12.1 Cheras 16.1 154 —0.8 —49
Putrajaya 15.0 18.0 29 +19.4 Putrajaya 18.0 17.2 —0.7 —4.2
Kuala Selangor 18.8 17.6 —-1.2 —6.2 Kuala Selangor 17.6 133 —43 —243
Petaling Jaya 221 17.2 —49 —22.0 Petaling Jaya 17.2 16.2 —-1.0 —5.8
Shah Alam 18.5 17.7 —0.8 —43 Shah Alam 17.7 16.8 —0.9 —5.2
Klang 19.5 234 39 +19.9 Klang 234 20.7 —2.7 —11.5
Banting 12.6 15.9 33 +25.9 Banting 15.9 14.0 —-1.8 —115
Nilai 14.1 16.3 2.1 +15.2 Nilai 16.3 153 —1.0 —59
Seremban 10.1 12.8 2.7 +26.2 Seremban 12.8 113 —-1.5 —11.6
Port Dickson 11.2 15.0 38 +33.4 Port Dickson 15.0 12.6 —23 —15.7
Alor Gajah 8.9 113 24 +27.4 Alor Gajah 113 10.5 —0.8 —7.1
Bukit Rambai 124 13.1 0.7 +5.5 Bukit Rambai 131 129 —0.2 —15
Bandaraya Melaka 11.0 139 29 +26.7 Bandaraya Melaka 139 12.6 —-13 —9.6
Segamat 14.0 17.3 33 +23.2 Segamat 17.3 20.5 32 +18.8
Batu Pahat 94 115 2.1 +22.2 Batu Pahat 115 11.8 0.3 +29
Kluang 9.1 111 2.0 +22.3 Kluang 111 8.0 —3.2 —283
Larkin 13.6 14.4 0.8 +5.8 Larkin 144 134 —-1.0 —72
Pasir Gudang 9.3 10.8 1.5 +16.3 Pasir Gudang 10.8 11.0 0.2 +1.5
Pengerang 8.0 17.1 9.1 +115.0 Pengerang 171 119 —5.2 —30.6
Kota Tinggi 8.1 6.9 —1.2 —15.0 Kota Tinggi 6.9 7.5 0.6 +9.3
Tangkak 12.6 14.9 2.3 +18.2 Tangkak 14.9 12.5 —24 —15.9
Rompin 8.6 17.3 8.7 +100.6 Rompin 17.3 21.0 3.8 +21.7
Temerloh 124 14.6 2.2 +17.6 Temerloh 14.6 13.6 —-1.0 —6.8
Jerantut 12.5 13.9 13 +10.7 Jerantut 13.9 119 —2.0 —145
Indera Mahkota Kuantan 85 8.9 0.3 +4.0 Indera Mahkota Kuantan 8.9 8.7 —0.2 2.1
Balok Baru Kuantan 10.3 9.9 —04 —4.0 Balok Baru Kuantan 9.9 9.3 —0.6 —6.1
Kemaman 14.8 12.8 —-2.0 —13.8 Kemaman 12.8 124 —04 —3.2
Paka 8.7 8.4 —0.3 —3.7 Paka 8.4 10.0 1.7 +19.8
Kuala Terengganu 133 18.8 55 +41.7 Kuala Terengganu 18.8 153 —3.6 —19.0
Besut 11.0 125 1.5 +13.6 Besut 125 14.1 1.6 +12.9
Tanah Merah 238 240 0.2 +0.8 Tanah Merah 240 21.8 —23 —94
Kota Bharu 12.0 18.8 6.9 +57.3 Kota Bharu 18.8 18.8 —0.1 —0.3
Tawau 8.7 6.5 —2.2 —25.1 Tawau 6.5 7.8 13 +19.7
Sandakan 12.2 9.0 —33 —26.6 Sandakan 9.0 11.0 2.0 +22.7
Kota Kinabalu 13.7 13.1 —0.6 —4.6 Kota Kinabalu 13.1 104 —2.7 —204
Kimanis 225 16.1 —6.4 —284 Kimanis 16.1 113 —4.8 —29.6
Keningau 12.5 12.6 0.1 +0.4 Keningau 12.6 113 —-13 —10.2
Labuan 14.9 16.6 1.7 +114 Labuan 16.6 13.0 —3.6 —219
Limbang 113 9.2 2.1 —18.5 Limbang 9.2 9.7 0.4 +4.7
ILP Miri 20.5 21.2 0.6 +3.1 ILP Miri 21.2 15.8 —53 —25.2
Miri 12.0 12.7 0.7 +5.5 Miri 12.7 11.2 —15 —11.5
Samalaju 13.0 12.1 —0.9 —-73 Samalaju 12.1 119 —0.2 —1.7
Bintulu 139 13.7 —0.2 —-1.1 Bintulu 13.7 134 —04 —2.6
Mukah 7.7 7.4 —0.3 —34 Mukah 7.4 73 —0.1 —1.7
Kapit 7.4 6.3 —1.1 —14.5 Kapit 6.3 7.2 0.9 +14.2
Sibu 113 10.6 —0.7 —6.0 Sibu 10.6 8.4 —22 —21.0
Sarikei 9.0 7.0 —2.0 —22.1 Sarikei 7.0 7.1 0.1 +2.0
Sri Aman 8.1 7.3 —0.8 —95 Sri Aman 7.3 8.2 0.9 +12.6
Samarahan 8.1 7.2 —-0.9 —-11.2 Samarahan 7.2 10.0 29 +39.9
Kuching 8.9 8.8 —0.1 —-09 Kuching 8.8 10.8 2.0 +229
Johan Setia Klang 419 320 -9.9 —23.6 Johan Setia Klang (MCAQM) 320 26.2 —5.8 —18.2
IPD Serian 5.4 6.9 1.5 272 IPD Serian (MCAQM) 6.9 7.1 0.2 +3.5
Politeknik Kota Kinabalu 41.2 19.1 —22.1 —53.6 Politeknik Kota Kinabalu (MCAQM) 19.1 15.0 —4.1 —213

PM, 5 concentrations mostly occurred after the MCO I. The movements
and activities of residents living in the red zone area may have been re-
stricted; however, pollutant emissions, especially from mobile sources

had indirectly reduced in such areas.

In Malaysia, Jerantut (S40) is considered as the background station
(rural). Unfortunately, it did not show the lowest PM, 5 concentrations
as expected whereby the PM,s concentrations before MCO was
12.5 pg/m> and during MCO was 12.9 pg/m>® with an additional of
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Fig. 1. Reduction average based on different regions.

2.7%. The variation of PM, 5 concentrations was further increased with
the increment of 10.7% when the researchers compared the PM; 5 con-
centrations before MCO (12.5 pg/m?) and during MCO I (13.9 ug/m?>).
It showed a decreasing variation (14.5%) between MCO I and MCO II,
with 13.9 pg/m> and 11.9 ug/m>, respectively. The researchers observed
that this station did not show the lowest PM, 5 concentrations as a rep-
resentative background station, thus a further study needs to be con-
ducted by considering the other factors, including meteorological and
the anthropogenic sources to justify the variation of PM; s at this station
as compared with other stations. Previously, Latif et al., (2014) clarified
that there is an emergence of development around 10 km radius from
the station. This could affect the condition of the station as a back-
ground. A background station must be located at a remote area which
has minimal influence of anthropogenic sources.

4. Conclusion

In this study, the researchers concluded that the MCO has significant
effects in reducing the PM, 5 concentrations in Malaysia. It should be
noted that other factors, such as weather conditions, traffic density, in-
dustrial activities, and biomass burning should be considered for further
investigations. The MCO has been continued in Phase III, which started
on 15 April 2020, and the PM, 5 concentrations are expected to continue
to stay low, as several areas have been placed under enhanced MCO.
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