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Abstract. Clean air is a basic thing that is needed by living things. This makes clean air is very 
important for the continuity of life. Therefore, an air pollution standard index is needed to determine 
air quality based on the concentration of gas contained in it. As the State Capital which is the center 
of the economy, DKI Jakarta Province has an important air quality issue that needs to be controlled 
regularly. This research is a qualitative descriptive study of secondary data on the air pollutant 
standard index to compare the gas concentration parameters in the air before and during the COVID-
19 pandemic. The results of the analysis show that during the COVID-19 pandemic there was an 
increase in the "good and moderate" category days and a decrease in the "unhealthy and very 
unhealthy" category days compared to before the COVID-19 pandemic. 

1 Introduction 
DKI Jakarta Province is the economic center and the 
capital city of the Republic of Indonesia, which consists 
of five administrative cities with a dense population 
[1][2]. The high daily use of motorized vehicles, factory 
smoke, and other pollutants that tend to increase due to 
the impact of infrastructure development have resulted in 
low air quality in DKI Jakarta Province [3][4]. Modern 
urban life cannot be separated from various technologies 
and goods production systems to support people's welfare. 
But most of these things are the main causes of air 
pollution that we are not aware of.  

Based on the air quality observation site aqicn.org on 
June 1, 2021, at 15:38, DKI Jakarta ranks 3 out of the top 
100 countries with the worst air pollution [5]. The air 
quality in DKI Jakarta reaches the level of 134 US Air 
quality index which indicates the air in DKI Jakarta is 
unhealthy [5]. 

Air quality is a measure of the level of good or bad of 
a mixture of gases contained in the troposphere that is 
needed and affects the health of humans, living things, and 
other elements of the environment whose composition is 
not always constant [6][7]. Air quality is a basic need that 
is very important and needs to be considered because 
humans need oxygen to be able to continue to live [8], 
especially during the COVID-19 pandemic. 

Data shows that several regions in Indonesia, 
including DKI Jakarta Province, have experienced an 
increase in positive cases of COVID-19 since it was first 
announced, both in the number of sufferers and the 
number of deaths [9]. COVID-19 As a new pandemic that 
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is so complex and we do not fully understand, both 
medically such as viral compounds and their spread, 
health protocols, mitigation, vaccines, and treatment, but 
various other non-medical dimensions that we need to 
understand regarding the characteristics of this virus, such 
as air quality. 

Based on the description above, this paper will try to 
analyze the comparison of the air pollutant standard index 
before and during the COVID-19 pandemic in DKI 
Jakarta Province. This needs to be analyzed further to 
provide a better understanding of the dynamics of 
handling and the impact of COVID-19 on air quality in 
DKI Jakarta Province. 

2 Study Method 
This study uses a qualitative research method with a 
descriptive approach in answering research problems. The 
research answers will be described based on secondary 
data on the air pollutant standard index [10][11][12] to 
compare the gas concentration parameters in the air before 
and during the COVID-19 pandemic in the discussion 
section, then conclusions will be drawn based on the 
results of the analysis that has been carried out by 
researchers.  

3 Result and Discussion 

3.1 Concentration in 2019 and 2020 

Particulate Concentration (PM2.5) is the concentration of 
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airborne particles smaller than 2.5 microns (micrometers) 
[13]. In simple terms PM2.5 is a very small dust particle, 
even when compared to a strand of our hair split into 20. 

Because of its very small size, PM2.5 makes it 
dangerous, because it can enter the body to the deepest 
organs through the respiratory tract, and can even reach 
the lungs directly. More than that, PM2.5 can also reach 
into the blood vessels because of its very small size. So if 
the buildup continues to occur in the blood vessels, PM2.5 
can also cause diseases such as heart disease and stroke. 
Another impact of PM2.5 is that this dust can affect 
pregnant women and the fetus they contain [14][15]. 

This is what makes PM2.5 concentration one of the 
mandatory benchmarks in looking at air quality in the 
environment. PM2.5 assessment can be categorized based 
on the threshold value. Threshold Limit Value (NAV) is 
the air pollution concentration limit that is allowed to be 
in the ambient air. NAV PM2.5 = 65 gram/m3. 

PM2.5 concentration in DKI Jakarta Province was 
carried out at 5 points representing the five administrative 
city areas of DKI Jakarta, namely Bundaran HI, Central 
Jakarta (DKI1), Kelapa Gading, North Jakarta (DKI2), 
Jagakarsa, South Jakarta (DKI3), Lubang Buaya, East 
Jakarta (DKI4), Kebon Jeruk, West Jakarta (DKI5). The 
results of the PM2.5 concentration in 2019 and 2020 in DKI 
Jakarta Province can be seen in Fig. 1. 

 

 
Fig. 1. Average PM2.5 concentration in 2019 and 2020 

 
PM2.5 concentration in DKI Jakarta Province was 

carried out at 5 points representing the five administrative 
city areas of DKI Jakarta, namely Bundaran HI, Central 
Jakarta (DKI1), Kelapa Gading, North Jakarta (DKI2), 
Jagakarsa, South Jakarta (DKI3), Lubang Buaya, East 
Jakarta (DKI4), Kebon Jeruk, West Jakarta (DKI5). The 
results of the PM2.5 concentration in 2019 and 2020 in DKI 
Jakarta Province can be seen in Table 1. 

Table 1. Average PM2.5 decline in 2020 

Station Decrease 
µg/m3 % 

DKI1 20,67 40,28 
DKI2 10,07 23,19 
DKI3 13,30 26,49 
DKI4 - - 
DKI5 - - 

 
Table 1 informs that there was a decrease in the annual 

PM2.5 concentration in 2020 compared to 2019. The 
decrease in PM2.5 concentration in DKI1 was 20.67 g/m3 
(40.28 %), DKI2 was 10.07 g/m3 (23, 19 %), DKI3 by 

13.30 g/m3 (26.49 %). However, the comparison of PM2.5 
concentrations in 2019 and 2020 in DKI4 and DKI5 
cannot be seen because there is no PM2.5 concentration 
data found in 2019. 

In general, the decline in PM2.5 concentrations in 2020 
occurred due to the work from home (WFH) program and 
large-scale social restrictions (PSBB) in DKI Jakarta 
Province, as shown in Fig. 2. 
Fig.. 2. Comparison graph of the monthly average PM2.5 in 
2019 and 2020 

Fig. 2 explains that overall the monthly average 
concentration of PM2.5 in 2020 is lower than in 2019. 
When calculated during the COVID-19 pandemic in the 
period March to December 2020, the average PM2.5 at 
each monitoring station air quality can be seen in Table 2. 

Table 2. Average PM2.5 for the period March to December 
2019 and 2020 

Station Decrease 

Ug/m3 % 

DKI1 22,96 42,25 

DKI2 7,56 16,83 

DKI3 14,31 27,45 

 
Table 2 informs that in the period March to December 

2019 and 2020 in DKI1 there was a decrease in PM2.5 
concentration by 22.96 g/m3 (42.25%), DKI2 by 7.56 
g/m3 (16.83%), DKI3 of 14.31 g/m3 (27.45 %). 

3.2 CO Concentration in 2019 and 2020 

Carbon monoxide (CO) is a gas produced by a variety of 
processes, including the burning of coal, wood, and the 
use of fuel in motor vehicles. This gas is odorless, 
colorless, and cannot be tasted [16][17][18]. 

When a person is exposed to or inhales carbon 
monoxide gas, the blood's ability to bind oxygen is 
reduced. This is because CO gas is more easily bound to 
hemoglobin and then forms carboxyhemoglobin (COHb). 
The more COHb that is formed, the less oxygen will be 
circulated throughout the body. As a result, the body will 
experience a lack of oxygen (hypoxia). Complications of 
carbon monoxide poisoning can cause brain damage, 
heart disease, and fetal compromise [19][20][21]. 

This is what makes the concentration of CO in the air 
one of the mandatory benchmarks in looking at air quality 
in the environment. CO assessment can be categorized 
based on the threshold value. Threshold Limit Value 
(NAV) is the air pollution concentration limit that is 
allowed to be in the ambient air. NAV CO = 25 gram/m3. 

The concentration of CO in DKI Jakarta Province was 
carried out at 5 points representing the five administrative 
city areas of DKI Jakarta, namely Bundaran HI, Central 
Jakarta (DKI1), Kelapa Gading, North Jakarta (DKI2), 
Jagakarsa, South Jakarta (DKI3), Lubang Buaya, East 
Jakarta. (DKI4), Kebon Jeruk, West Jakarta (DKI5). The 
results of the 2019 and 2020 CO concentrations in DKI 
Jakarta Province can be seen in Fig. 3. 
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Fig. 3. Average CO concentration in 2019 and 2020 
 

The result of CO concentration in DKI1 in 2019 was 
1.54 g/m3 and 2020 was 0.66 g/m3, CO concentration in 
DKI2 in 2019 was 0.85 g/m3 and 2020 was 0.77 g/m3, the 
concentration CO in DKI3 in 2019 was 1.39 g/m3 and 
2020 was 1.45 g/m3, CO concentration in DKI4 in 2019 
was 1.10 g/m3 and 2020 was 0.95 g/m3, the concentration 
CO in DKI5 in 2019 was 1.30 g/m3 and in 2020 it was 
1.12 g/m3. The decrease in the average concentration of 
CO in 2019 and 2020 can be seen in Table 4. 

Table 4. 2020 average CO reduction 

Station Decrease 
µg/m3 % 

DKI1 0,88 57,24 
DKI2 0,08 9,59 
DKI3 -0,06 -4,32 
DKI4 0,15 13,64 
DKI5 0,18 13,70 

 
Table 4 informs that there was a decrease in the annual 

CO concentration in 2020 compared to 2019. The 
decrease in CO concentration in DKI1 was 0.88 g/m3 
(57.24 %), DKI2 was 0.08 g/m3 (9.59 %), DKI3 of -0.06 
g/m3 (4.32%), DKI4 of 0.15 g/m3 (13.64 %), DKI5 of 
0.18 g/m3 (13.70%). However, the CO concentration in 
DKI4 in 2020 has increased by 0.06 g/m3 (4.32%) 
compared to the previous year. 

In general, the decline in CO concentrations in 2020 
occurred due to the work from home (WFH) program and 
large-scale social restrictions (PSBB) in DKI Jakarta 
Province, as shown in Fig. 5. 
 

 
 

Fig. 5. Comparison graph of monthly average CO in 2019 and 
2020 
 

Overall, it can be seen that the average monthly CO 
concentration in 2020 is lower than in 2019. When 
calculated during the COVID-19 pandemic for the March 

to December 2020 period, the average CO at each air 
quality monitoring station can be seen in Table 5. 

Table 5. Average CO reduction for the period March to 
December 2019 and 2020 

Station Decrease 
Ug/m3 % 

DKI1 0,98 65,34 
DKI2 0,13 14,35 
DKI3 0,13 9,21 
DKI4 0,19 18,20 
DKI5 0,27 21,56 

 
Table 5 informs that in the period March to December 

2019 and 2020 in DKI1 there was a decrease in CO 
concentration by 0.98 g/m3 (65.34 %), DKI2 by 0.13 
g/m3 (14.35 %), DKI3 of 0.13 g/m3 (9.21 %), DKI4 of 
0.19 g/m3 (18.20 %), and DKI5 of 0.27 g/m3 (21.56%). 

3.3 Trend ISPU Year 2019 and 2020 

In 2020 there was an increase in the number of days in the 
“Good and Moderate” category and a decrease in the days 
in the “Unhealthy and Very Unhealthy” category 
compared to the previous year (2019), as shown in Table 
6.  

Table 6. Comparison of ISPU in 2019 and 2020 

Air Pollutant  
Standard Index 

2019 2020 
⅀ % ⅀ % 

Good 2 1 29 8 
Moderate 172 50 244 67 

Not healthy 183 48 90 24 
Very Unhealthy 8 2 3 1 

Dangerous 0 0 0 0 
 

In 2020 there was an increase in the number of days in 
the "Good and Moderate" category and a decrease in the 
number of days in the "Unhealthy and Very Unhealthy" 
category compared to the previous year (2019). Table 6 
above informs that the Air Pollution Standard Index in 
2019 with a good category of 2 days (1 %), moderate 172 
days (50 %), unhealthy 183 days (48%), very unhealthy 8 
days (2%), and dangerous 0 days ( %). In addition, the Air 
Pollutant Standard Index in 2020 has a good category of 
29 days (8%), moderate 244 days (67%), unhealthy 90 
days (24%), very unhealthy 3 days (1%), and dangerous 0 
days (0%).  

4 Conclusion 
The conclusion from the results that have been carried out 
shows that the COVID-19 pandemic has had a good 
impact on air quality in DKI Jakarta Province. This is 
evidenced by the decrease in PM2.5 concentration in the 
period March to December 2019 and 2020 in DKI1 by 
22.96 g/m3 (42.25%), DKI2 by 7.56 g/m3 (16.83 %), and 
DKI3 of 14.31 g/m3 (27.45 %). The CO concentration in 
the same period showed a decrease in DKI1 by 0.98 g/m3 
(65.34 %), DKI2 by 0.13 g/m3 (14.35 %), DKI3 by 0.13 
g/m3 (9, 21 %), DKI4 was 0.19 g/m3 (18.20 %), and 
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DKI5 was 0.27 g/m3 (21.56%). The decrease in PM2.5 
and CO concentrations has provided benefits to the air 
pollutant standard index in DKI Jakarta Province in the 
form of increasing the number of days in the "Good and 
Moderate" category and decreasing the days in the 
"Unhealthy and Very Unhealthy" category. 
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