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Pencemaran udara

Indeks standar pencemar udara
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Meningkatnya konsentrasi PMzs, PMu, dan NO: di perkotaan akan berdampak pada kesehatan manusia. Pengukuran
dan penghitungan konsentrasi PMzs, PMuo, dan NO:z merupakan salah satu upaya pengendalian pencemaran karena
dapat diperoleh informasi mengenai status atau kategori zat pencemar udara tersebut. Oleh karena itu, penelitian ini
bertujuan untuk menganalisis kualitas udara, termasuk partikulat PM2s, PMio, dan NO: yang dihitung berdasarkan
Indeks Standar Pencemar Udara (ISPU). Pengukuran zat pencemar dilakukan secara kontinyu dan real-time selama 24
jam. Pengukuran zat pencemar menggunakan alat continuous dichotomous aerosol chemical speciation analyzer
(ACSA-14) yang ditempatkan di Kawasan Sains dan Teknologi B] Habibie, Serpong, Tangerang Selatan. Analisis
konsentrasi PMzs, PMio, dan NO: dilakukan untuk mendapatkan rata-rata konsentrasi harian selama periode
pengukuran, serta metode ISPU yang diatur dalam Peraturan Menteri Lingkungan Hidup dan Kehutanan Nomor 14
Tahun 2020. Selama periode pengukuran, rata-rata harian konsentrasi PMzs, PMuw, dan NO2 masing-masing sebesar
40,0 ug/m3, 60,4 ug/md, dan 37,4 ug/m?, dengan konsentrasi tertinggi masing-masing sebesar 170,8 ug/m?3, 336,0
ug/md, 647,5 ug/m. Kategori sedang dan tidak sehat mendominasi hasil analisis ISPU PM. s selama periode pengukuran
masing-masing sebesar 55,5% dan 23,0%. Kategori baik dan sedang mendominasi hasil analisis ISPU PMuwdan NO;,
yaitu masing-masing sebesar 38.0% dan 52,2% untuk PMu, dan 82,5% dan 7,5% untuk NO-.
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The increasing concentration of PMz2s, PMio, and NO: in urban areas will impact human health. Measuring
and calculating the concentration of PM2s, PM1, and NO:z is one of the efforts to control pollution because it
can obtain information on the status or category of these air pollutants. Therefore, this study aims to analyze
air quality, including PM2s, PMu, and NO: particulates calculated based on the Air Quality Index. Pollutant
measurements are carried out continuously and in real-time for 24 hours. Pollutant measurements use a
continuous dichotomous aerosol chemical speciation analyzer (ACSA-14) tool placed in the B] Habibie
Science and Technology Area, Serpong, South Tangerang. Analysis of PM2s, PM1o, and NO: concentrations
were analyzed to obtain the average daily concentration during the measurement period and the ISPU
method was regulated in the Regulation of the Minister of Environment and Forestry Number 14 of 2020.
During the measurement period, the daily average concentrations of PMz2s, PMio, and NO2 were 40.0 ug/m3,
60.4 ug/m?, and 37.4 pug/m?, respectively, with the highest concentrations of 170.8 pg/m3, 336.0 pg/m?, 647.5
pg/m?3. The moderate and unhealthy categories dominated the results of the ISPU PM:s analysis during the
measurement period, respectively, at 55.5% and 23.0%. The good and moderate categories dominate the ISPU
PMu and NO: analysis results, namely 38.0% and 52.2% for PMio and 82.5% and 7.5% for NO, respectively.
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1. INTRODUCTION

1.1 Background

Air pollution can be a health threat, for instance, with
high fine particulate matter (PM) concentrations in big cities
such as Jakarta, which has Indonesia's highest annual average
value (Syuhada et al., 2023; Tritamtama et al., 2023). Several
factors influence the concentration level of pollutants in the
such activity,
meteorological parameters, and the region's topography
(Ihsan et al., 2023). Human activities such as transportation,
industry, construction and the like can cause pollutants.

Air quality in South Tangerang City and its surroundings
has become a hot topic in mid-2023. Based on the IQAir
website, in July and August 2023, South Tangerang City had
the highest pollution in Indonesia. Increased transportation
and industrial activities harm on the air quality in South
Tangerang. Air quality in South Tangerang is also influenced
by pollutants in surrounding areas, such as the Jakarta
Megacity. As a satellite city of Jakarta, South Tangerang City
can potentially receive pollutants carried by the wind from
Jakarta or other surrounding cities. Wind direction can
determine the distribution of contaminants, while wind speed
can influence the dilution and dispersion of pollutants from
emission sources. Kim et al., (2015) concluded that there is a
weak to moderate relationship between PM concentration and
wind speed, while wind direction will significantly impact
PM concentration but only locally. The other weather
parameters, such as rainfall, can clean pollutants in the air and
bring them back to the ground surface.

Air quality conditions can be analyzed using the Air
Quality Index, which describes the ambient air quality
conditions in specific locations, including South Tangerang
City. The government has issued regulations related to ISPU,
namely Minister of Environment and Forestry Regulation
Number 14 of 2020. This regulation has determined seven

atmosphere in a region, as human

ISPU parameters, including particulates (PM2s and PMuio),
502, NO2, CO, O3, and HC. Particulate matter, a pollutant from
human activities in urban areas, can impact human health,
especially the respiratory, cardiovascular and nervous
systems (Prasad et al., 2023). The presence of particulates can
increase human morbidity and mortality levels (Xing et al.,
2016). In addition, particulates in the atmosphere can reduce
cognitive abilities, affect human psychology (Lavy et al., 2014;
Pun et al., 2017), and even affect human height growth (Tan-
Soo & Pattanayak, 2019). Nitrogen dioxide (NO) is also a
pollutant that harms human health. Short-term and long-term
exposure to NO2 can cause premature death in the respiratory
and circulatory systems, cause asthma and bronchitis, and
worsen people's health, especially those with a history of
respiratory and cardiovascular diseases (Krzyzanowski,
2023). The main source of NO2 comes from transportation,
particularly in areas with high transportation activity
(Environmental Protection Agency, 2018).

It is essential to carry out studies regarding PM and NO2
and their impact on health. Research on the health effects
increased significantly during the 2009-2018, focusing on
respiratory and cardiovascular diseases (Lee et al., 2021).
Ambient air quality conditions from exposure to particulates
and NO2 in an area like South Tangerang must be described

or analyzed. One method to describe it is using the Air Quality
Index. The ISPU calculations in this research were not only
carried out when it became a hot issue in mid-2023 but also
the of
measurements months

analyzed results particulate  concentration

several earlier.  Continuous
measurement and calculation of particulate and NO:
concentrations, especially using ISPU analysis, is one of the
control efforts that can be carried out to obtain information
regarding the status or condition of ambient air quality in

urban areas.

1.2 Research Objective

This research aims to analyze air quality in South
Tangerang, including particulate matter (PM2s5and PMio) and
nitrogen dioxide (NOz2) which are calculated based on the Air
Quality Index.

2. METHODS

2.1 Time and Location

Particulate matter (PMzs, PM10) and nitrogen dioxide
(NO2) concentration measurements were carried out in the BJ
Habibie Science Technology Area (KST), Serpong, South
Tangerang, from January 2023 to December 2023. Figure 1
shows that the monitoring location was in the city’s suburbs.

106°30E 106°48F 107 07°24F

Figure 1. Location of greenhouse gases and air quality
monitoring site in Serpong

2.2 Pollutant Concentration Measurement

The concentrations of PM and NO: were measured
continuously and in real time for 24 hours using a continuous
dichotomous aerosol chemical speciation analyzer (Model
ACSA-14, Kimoto Electric, Ltd., Japan) and NOx analyzer
(Model 42i-TL, Thermo Scientific, USA). The measured PM25
and PMiw concentrations result from the average
concentration every three hours, while the NO: concentration
is the average result of measurements every minute. This
observation was conducted as part of the monitoring system
of greenhouse gases and air pollutants (Nishihashi et al.,
2019).

2.3 Data Analysis

This research uses average PM2s and PMio concentration
data every 3 hours and average NO:z concentration data every
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minute during the research period. The PM:s values were
calculated with dry corrections. The PMio values were
calculated as a sum of PMz2s-ary and PMzs-10. Statistical analysis
of the data using R software.

The ISPU analysis with PM2s, PMi, and NO:
concentration parameters based on the ISPU method in
Minister of Environment and Forestry Regulation Number 14
of 2020. Equation 1 to calculate ISPU (Ministry of
Environment and Forestry, 2020).

I,—1
I = Xa——)?b(Xx_Xb)J’-Ib ........................................................... (1)

where:

I = calculated ISPU

Ia = upper limit ISPU

Ib = lower limit ISPU

Xa = upper limit ambient (ug/m?3)

Xb = lower limit ambient (ug/m?3)

Xx = real ambient level measurement results (pg/m?3)

The ISPU calculation results are converted into ISPU range
number categories as in Table 1.

Table 1. Air Quality Index

Range PM2s(ug/m3)  PMuwo(ug/m3)  NO:2(ug/m?d) Category
1-50 15.5 50 80 Good
51-100 55.4 150 200 Moderate
101-200 150.4 350 1130 Unhealthy
201-300 250.4 420 2260 Very Unhealthy
>301 500 500 3000 Hazardous

3.  RESULTS AND DISCUSSION

During the measurement period from January 2023 to
December 2023, the average concentrations of PMio and NO2
were 60.4 pg/m®and 37.4 ug/m? respectively. At the same
measurement location in the B] Habibie Science Technology
Area (KST), Serpong, the average concentration of PM2sis 40.0
pg/m3, according to research results by Istiqomah (2024). The
concentration ratio of PM2s and PMio was 0.7. Table 2 shows
the highest concentrations of PMz5, PMio, and NO: during the
research period.
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Table 2. Descriptive statistical PM2.s, PM1o, NO2

Parameter PM2zs (ug/m?3) PMio (ug/m?3) NO: (ug/m?)
Mean 40.0 60.4 374
Max 170.8 336.0 647.5
Min 0.4 1.2 0.1
*Istiqomah (2024)

In October and May, the highest concentrations of
PM2.5 and PM10 were 170.8 pg/m3 and 336.0 pg/m3,
respectively the highest concentration of NO2 was 647.5 pug/m?
in March. The smallest concentrations of PMz2s and PMio
occurred in January at 0.4 pg/m®and 1.2 pg/m3 and NO:
occurred in April at 0.1 pg/m3.
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Figure 2. Average daily concentrations of PMio and NO2
Figure 2 shows the pattern of PMio and NO:2 The research results also show that the daily average
concentrations during the measurement period. In January concentration of PMzs, PMio, and NOz2 in January, February,
and Feburary, which is the wet season period, the average and March did not exceed the quality standards in
pollutant concentration is relatively low, namely 23.4 pg/m? Government Regulation Number 22 of 2021 (Ministry of

PM:s (Istiqomah, 2024), 26.3 ug/m3 PMuand 15.4 pg/m? NO, Environment and Forestry, 2021). The ambient air quality
and 15.8 pg/m?3 PMzs (Istiqomah, 2024), 22.3 pg/m3 PMio, and standard for 24-hour measurements for PM2s was 55 pg/m3,
15.5 pug/m?NOs. Pollutants increased in the following months, PMio was 75 ug/m?, and NO2 was 65 pg/m3. Meanwhile, the
where the highest monthly average PMas concentration was ambient air quality standards set by WHO for 24-hour
in August at 57.6 ug/m3 (Istiqgomah, 2024), 90.4 ug/m3 PMio in measurements are 15 pg/m® PMas, 45 pg/m® PMio, and 25
May, and 63.7 pug/m® NO: in November. In this research pg/m® NO:2 (World Health Organization, 2021). So, if this
period, there were gaps in data in July, November, and research uses air quality standards from WHO, the number of
December 2023; this was due to maintenance of the polluted days will be more than shown in Figure 2.
measurement equipment so that no data was recorded.
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Figure 3. Monthly ISPU analysis in 2023, (a) PMz2s parameter; (b) PM1o parameter; (c) NOz parameter

In the following months, the concentration of pollutants
increased so that the daily average of pollutants exceeded the
quality standards, especially in May, June, and August. The
reason is that these months are included in the dry season in
the study area according to the rainfall classification (Aldrian
& Susanto, 2003). Hence, there is less rainfall to dissolve
pollution in the atmosphere.

Figures 3 shows the results of ISPU calculations for PMas
and PMio particulates from January 2023 to September 2023.
The measured concentrations of PM2s and PMio will
determine the ISPU category at the measurement location.
Five ISPU categories are defined in the Minister of

Calendar plot for PM 2.5

Environment and Forestry Regulation No. 14 of 2020: good,
moderate, unhealthy, very unhealthy, and dangerous. The
monthly ISPU value from the measurement results shows that
the air quality at the measurement location is in the
"moderate" category for PMas pollutants and good and
moderate categories for PMio pollutants. Based on the
measurements and analysis results, 11.7% of PM2s was in the
good category, 55.5% was in the moderate category, and 23.0%
of PM2s was in the unhealthy category. For PMio, 38.0% was
in the good category, and 52.2% was in the moderate category.
Meanwhile, good and moderate categories for NO: were
82.5% and 7.5% respectively.
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Figure 4. Calendar plot of ISPU (a) PM2s parameter; (b) PMio parameter; (c) NOz parameter
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In January, most ISPU PM:s categories were good and
moderate. The PMzs particulate washout process influences
the low pollutant concentrations measured. The washout
process during rain has a direct impact on reducing the
concentration of pollutant substances in the atmosphere
(Kwak et al., 2017). The good and moderate ISPU categories
also generally occur in February, March, and April. In June,
August, September, and October, PM2s concentrations
increased. Due to February and March being included in the
wet season, intense rainfall can suppress the concentration of
pollution in the atmosphere. However, according to Aldrian
& Susanto (2003), August and September are included in the
dry season, while October is a transition period, so the small
amount of rainfall in the dry season causes higher pollutant
concentrations in the area. The calculation results show that
June to October has moderate and unhealthy ISPU categories
or an ISPU value range of 51-100 and 101-200. Based on PM2s
measurement, the June—October period has a concentration
range of 25.8-80.9 ug/m®. The unhealthy ISPU category is
detrimental to living things, so sensitive community groups
are recommended to reduce outdoor physical activity. Several
studies have explained that exposure to PM2s can damage the
respiratory system (Croft et al., 2018; Jung et al., 2019; Wu et
al., 2021), cardiovascular system (Gallo et al., 2020; Yang et al.,
2020), nervous system (Kioumourtzoglou et al., 2016; Younan
et al., 2020), renal system (Bo et al., 2021; Bowe et al., 2018),
digestive system (Liu et al., 2021; Weinmayr et al., 2018), and
the reproductive system (Guo et al., 2021; Percy et al., 2019).

The analysis results show that the ISPU PMuio values are
generally in the "good" and "moderate” categories, with 38.0
and 52.2% percentages. In contrast to PMzs, the presence of
PMio in the atmosphere did not indicate an unhealthy
category during the measurement period. Although only 1
day showed a moderate category for PMi, the washout
process can generally influence the low concentration of PMio
in January. In the following months, especially in August and
October, the PMio concentration increased, affecting the
increasing number of days with the "moderate" ISPU
category. The "moderate" category indicates that the quality of
PMuo is still acceptable for human health. However, it is
recommended to reduce activities that are too long or
strenuous outdoors for sensitive groups. Exposure to PMio
will have an impact on worsening the respiratory system,
including asthma and chronic obstructive pulmonary disease.

During the research period, 82.5% of NO: had a good
category, and 7.5% had a moderate category. From January to
May, NO: pollutants were in good condition. Figure 2 also
shows that the daily average NO2 concentration is still below
the quality standard. In contrast, when the pollutant
concentration is above the quality standard in October and
November, NO2 has a moderate ISPU category of 45.2% in
October and 6.7% in November.

4. CONCLUSION

During the measurement period, the good category
(11.7%) of PMa2s pollutants occurred in January, February,
March, and April. In May, June, August, September and
October, the PM2s ISPU category was dominated by the
moderate (55.5%) and unhealthy (23.0%) categories, which
was in line with the increase in PM2s concentrations. PMio and

NO: pollutants are in the good and moderate categories, with
respective percentages of 38.0% PMuo, 52.2% PMio, 82.5% NOz,
and 7.5% NO2. The highest average daily concentrations of
PM:25, PMio, and NO:2 occurred in August (57.6 pug/m3 PMas),
May (90.4 pg/m® PMio), and November (63.7 pg/m?® NO2),
respectively.

ACKNOWLEDGEMENT

We especially thank the Ministry of the Environment,
Japan, for funding this monitoring project.

REFERENCES

Aldrian, E., & Susanto, R. D. (2003). Identification of three
dominant rainfall regions within Indonesia and their
relationship to sea surface temperature. International
Journal of  Climatology, 23(12), 1435-1452.
https://doi.org/10.1002/joc.950

Bo, Y., Brook, J. R, Lin, C,, Chang, L., Guo, C.,, Zeng, Y., Yu,
Z.,Tam, T., Lau, A. K. H., & Lao, X. Q. (2021). Reduced
Ambient PM 25 Was Associated with a Decreased Risk
of Chronic Kidney Disease: A Longitudinal Cohort
Study. Environmental Science & Technology, 55(10), 6876—
6883. https://doi.org/10.1021/acs.est.1c00552

Bowe, B, Xie, Y., Li, T, Yan, Y., Xian, H., & Al-Aly, Z. (2018).
Particulate Matter Air Pollution and the Risk of Incident
CKD and Progression to ESRD. Journal of the American
Society of Nephrology, 29(1), 218-230.
https://doi.org/10.1681/ASN.2017030253

Croft, D. P., Zhang, W.,, Lin, S., Thurston, S. W., Hopke, P. K,,
Masiol, M., Squizzato, S., van Wijngaarden, E., Utell, M.
J., & Rich, D. Q. (2018). The Association between
Respiratory Infection and Air Pollution in the Setting of
Air Quality Policy and Economic Change. Annals of the
American Thoracic Society, AnnalsATS.201810-6910C.
https://doi.org/10.1513/AnnalsATS.201810-6910C

Gallo, E., Folino, F., Buja, G., Zanotto, G., Bottigliengo, D.,
Comoretto, R.,, Marras, E., Allocca, G., Vaccari, D.,
Gasparini, G., Bertaglia, E., Zoppo, F., Calzolari, V.,
Nangah Suh, R., Ignatiuk, B., Lanera, C., Benassi, A.,
Gregori, D., & Iliceto, S. (2020). Daily Exposure to Air
Pollution Particulate Matter Is Associated with Atrial
Fibrillation in High-Risk Patients. International Journal of
Environmental Research and Public Health, 17(17), 6017.
https://doi.org/10.3390/ijerph17176017

Guo, Y., Cao, Z,, Jiao, X, Bai, D., Zhang, Y., Hua, J., Liu, W., &
Teng, X. (2021). Pre-pregnancy exposure to fine
particulate matter (PM2.5) increases reactive oxygen
species production in oocytes and decrease litter size
and weight in mice. Environmental Pollution, 268, 115858.
https://doi.org/10.1016/j.envpol.2020.115858

Ihsan, I. M., Ma’rufatin, A., Salim, M. A., Rifai, A., Ikhsan, I.
N., Anjani, R., Nishihashi, M., Hashimoto, S., Mukai, H.,
& Suwedi, N. (2023). Effect of the implementation of
community activity restriction policies during the
COVID-19 pandemic on air quality. IOP Conference
Series: Earth and Environmental Science, 1201(1), 012040.
https://doi.org/10.1088/1755-1315/1201/1/012040

102



Jurnal Teknologi Lingkungan Vol. 26 No. 1 (Januari 2025) 097-104

Thsan, LM, et al.

Istiqgomah, S. (2024). Estimasi Kontribusi Sumber Pencemar
PM2.5 di Wilayah Sub-urban menggunakan HYSPLIT CWT
(Studi Kasus: Serpong dan Kota Bogor. Undergraduate
thesis: IPB University.

Jung, C.-R., Chen, W.-T., Tang, Y.-H., & Hwang, B.-F. (2019).
Fine particulate matter exposure during pregnancy and
infancy and incident asthma. Journal of Allerqy and
Clinical Immunology, 143(6), 2254-2262.€5.
https://doi.org/10.1016/j.jaci.2019.03.024

Kim, K. H., Lee, S.-B., Woo, D., & Bae, G.-N. (2015). Influence
of wind direction and speed on the transport of particle-
bound PAHs in a roadway environment. Atmospheric
Pollution Research, 6(6), 1024-1034.
https://doi.org/10.1016/j.apr.2015.05.007

Kioumourtzoglou, M.-A., Schwartz, J. D., Weisskopf, M. G.,
Melly, S. J.,, Wang, Y., Dominici, F., & Zanobetti, A.
(2016). Long-term PM 25 Exposure and Neurological
Hospital Admissions in the Northeastern United States.
Environmental ~ Health  Perspectives, 124(1), 23-29.
https://doi.org/10.1289/ehp.1408973

Krzyzanowski, M. (2023). The Health Impacts of Nitrogen
Dioxide (NO2 ) Pollution.

Kwak, H. Y., Ko, J., Lee, S., & Joh, C. H. (2017). Identifying the
correlation between rainfall, traffic flow performance
and air pollution concentration in Seoul using a path
analysis. Transportation Research Procedia, 25, 3552-3563.
https://doi.org/10.1016/j.trpro.2017.05.288

Lavy, V., Ebenstein, A., & Roth, S. (2014). The Impact of Short
Term Exposure Ambient Air Pollutionon Cognitive
Performance  and Capital
http://www.nber.org/papers/w20648

Human Formation.

Lee, J.-E., Lim, H. J., & Kim, Y.-Y. (2021). Publication trends in
research on particulate matter and health impact over a
10-year period: 2009-2018. Environmental Analysis
Health and Toxicology, 36(1), €2021005.
https://doi.org/10.5620/eaht.2021005

Liu, Y., Wang, T, Si, B, Du, H,, Liu, Y., Waqas, A., Huang, S,,
Zhao, G., Chen, S, & Xu, A. (2021). Intratracheally
instillated diesel PM2.5 significantly altered the
structure and composition of indigenous murine gut
microbiota. Ecotoxicology and Environmental Safety, 210,
111903. https://doi.org/10.1016/j.ecoenv.2021.111903

Nishihashi, M., Mukai, H., Terao, Y., Hashimoto, S., Osonoi,
Y., Boer, R., Ardiansyah, M., Budianto, B., Immanuel, G.
S., Rakhman, A., Nugroho, R, Suwedi, N., Rifai, A.,
Ihsan, I. M.  Sulaiman, A. Gunawan, D,
Suharguniyawan, E., Nugraha, M. S., Wattimena, R. C.,
& Ilahi, A. F. (2019). Greenhouse gases and air
pollutants monitoring project around Jakarta megacity.
IOP Conference Series: Earth and Environmental Science,
303(1), 012038. https://doi.org/10.1088/1755-
1315/303/1/012038

Peraturan Menteri Lingkungan Hidup Dan Kehutanan
Nomor 14 Tahun 2020 Tentang Indeks Standar
Pencemar Udara, Ministry of Environment and Forestry
(2020).

Peraturan Pemerintah Republik Indonesia Nomor 22 Tahun
2021 Tentang Penyelenggaraan Perlindungan Dan
Pengelolaan  Lingkungan Hidup, Ministry of
Environment and Forestry (2021).

Percy, Z., DeFranco, E., Xu, F., Hall, E. S., Haynes, E. N., Jones,
D., Muglia, L. J., & Chen, A. (2019). Trimester specific
PM2.5 exposure and fetal growth in Ohio, 2007-2010.
Environmental Research, 171, 111-118.
https://doi.org/10.1016/j.envres.2019.01.031

Pun, V. C, Manjourides, J., & Suh, H. (2017). Association of
Ambient Air Pollution with Depressive and Anxiety
Symptoms in Older Adults: Results from the NSHAP
Study. Environmental Health Perspectives, 125(3), 342-
348. https://doi.org/10.1289/EHP494

Review of the Primary National Ambient Air Quality
Standards for Oxides of Nitrogen, Environmental
Protection Agency 17226 (2018). https://cfpub.epa.

Syuhada, G., Akbar, A., Hardiawan, D., Pun, V., Darmawan,
A, Heryati, S. H. A,, Siregar, A. Y. M., Kusuma, R. R,,
Driejana, R., Ingole, V., Kass, D., & Mehta, S. (2023).
Impacts of Air Pollution on Health and Cost of Illness in
Jakarta, Indonesia. International Journal of Environmental
Research and Public Health, 20(4), 2916.
https://doi.org/10.3390/ijerph20042916

Tan-Soo, J. S., & Pattanayak, S. K. (2019). Seeking natural
capital projects: Forest fires, haze, and early-life
exposure in Indonesia. Proceedings of the National
Academy of Sciences of the United States of America,
116(12), 5239-5245.
https://doi.org/10.1073/pnas.1802876116

Tritamtama, K. A., Sembiring, F. E. S., Choiruddin, A., &
Patria, H. (2023). Analysis of Air Pollution (S5O2) at
Some Point of Congestion in DKI Jakarta. Disease
Prevention and Public Health Journal, 17(1), 82-92.
https://doi.org/10.12928/dpphj.v17i1.6147

Venkata Krishna Prasad, N., Madhavi, N., Sai Surya Rama
Krishna NagendraSarma, M., & Anil Babu, T. (2023).
Impact of Particulate Matter Concentration on Human
Health: A Glance of Review. Current Applied Science and
Technology, 23(6).
https://doi.org/10.55003/cast.2023.06.23.011

Weinmayr, G., Pedersen, M., Stafoggia, M., Andersen, Z. J.,
Galassi, C., Munkenast, ]., Jaensch, A., Oftedal, B., Krog,
N. H., Aamodt, G., Pyko, A., Pershagen, G., Korek, M.,
De Faire, U., Pedersen, N. L., Ostenson, C.-G., Rizzuto,
D., Serensen, M., Tjenneland, A., ... Nagel, G. (2018).
Particulate matter air pollution components and
incidence of cancers of the stomach and the upper
aerodigestive tract in the European Study of Cohorts of
Air  Pollution Effects (ESCAPE).
International, 120,
https://doi.org/10.1016/j.envint.2018.07.030

Environment
163-171.

World Health Organization. (2021). WHO Global Air Quality
Guidelines.

Wu, Y., Li, H,, Xu, D, Li, H,, Chen, Z.,, Cheng, Y., Yin, G., Niu,
Y., Liu, C, Kan, H., Yu, D, & Chen, R. (2021).

103



Jurnal Teknologi Lingkungan Vol. 26 No. 1 (Januari 2025) 097-104

Thsan, LM, et al.

Associations of fine particulate matter and its
constituents with airway inflammation, lung function,
and buccal mucosa microbiota in children. Science of The
Total Environment, 773, 145619.
https://doi.org/10.1016/j.scitotenv.2021.145619

Xing, Y. F., Xu, Y. H., Shi, M. H,, & Lian, Y. X. (2016). The

impact of PM2.5 on the human respiratory system. In
Journal of Thoracic Disease (Vol. 8, Issue 1, pp. E69-E74).
Pioneer Bioscience Publishing.
https://doi.org/10.3978/j.issn.2072-1439.2016.01.19

Yang, M., Zhou, R., Qiu, X,, Feng, X,, Sun, J., Wang, Q., Lu, Q.,

Zhang, P, Liu, B, Li, W., Chen, M., Zhao, Y., Mo, B.,
Zhou, X., Zhang, X., Hua, Y., Guo, J., Bi, F,, Cao, Y., ...
Li, Y.-G. (2020). Artificial intelligence-assisted analysis

on the association between exposure to ambient fine
particulate matter and incidence of arrhythmias in
outpatients of Shanghai community hospitals.
Environment International, 139, 105745.
https://doi.org/10.1016/j.envint.2020.105745

Younan, D., Petkus, A. ], Widaman, K. F., Wang, X,

Casanova, R, Espeland, M. A., Gatz, M., Henderson, V.
W., Manson, J. E.,, Rapp, S. R., Sachs, B. C., Serre, M. L.,
Gaussoin, S. A., Barnard, R., Saldana, S., Vizuete, W.,
Beavers, D. P., Salinas, J. A., Chui, H. C,, ... Chen, J.-C.
(2020). Particulate matter and episodic memory decline
mediated by early neuroanatomic biomarkers of
Alzheimer’'s  disease. Brain, 143(1),  289-302.
https://doi.org/10.1093/brain/awz348

104



