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 ABSTRACT 
North Bandung is an area where there are several tourist attractions, 
including the Dago Dream Park. The main road to several locations in North 
Bandung is via the road in front of Terminal Dago. For this reason, the 
purpose of this study was to collect data on PM2.5 and PM10 concentrations 
at both locations, namely in front of Terminal Dago and Dago Dream Park. 
Data collection was carried out for seven days, from Monday to Sunday, from 
08.00 to 16.00 local time. To evaluate air quality in these two places, the 
national standard, namely PPRI No. 22 of 2021 and international standards 
from WHO were applied. The measurement results show that the 
concentrations of PM2.5 and PM10 in these two locations are still within the 
national standard. Meanwhile, when evaluated with WHO standards, PM10 
concentrations in both locations are still within standard, but for PM2.5, there 
are several days where the air quality is out of the standard. The average 
concentrations of PM2.5 and PM10 during the 7 days of measurement at 
Terminal Dago are 19.9 μg/m3 and 21.6 μg/m3, respectively. While the 
average concentration of PM2.5 and PM10 during 1 week of data collection 
were 18.9 μg/m3 and 19.9 μg/m3, respectively. This means that the 
concentration of PM2.5 and PM10 at Terminal Dago is slightly higher than 
that of at Dago Dream Park. In addition, based on an evaluation using national 
standards, Dago Dream Park tourist attractions still have good air quality and 
are safe for local residents and tourists. From the data recorded at the health 
Centre (Puskesmas), the number of ARI cases in the two locations in 2020 
and 2021 is relatively not much different. 
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INTRODUCTION 
 
One of the goals of people traveling to cool places in the mountains is not only to seek a physical 
and mental peace, but also to a breath healthy and fresh air. Naturally, the air in the mountains 
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is fresher and free from pollution, because apart from relatively not many vehicles passing by, 
there are also many trees in the mountains that are able to absorb pollutants in the air. Two of 
the main components of air pollutants are PM2.5 and PM10 [1–3]. Air is categorized as healthy if 
the concentrations of PM2.5 and PM10 are below national or international quality standards. The 
currently applicable national PM2.5 and PM10 quality standards are PPRI No. 22 of 2021 [4] and 
Regulation of the Minister of Environment and Forestry of the Republic of Indonesia Number 
P.14/MENLHK/SETJEN/KUM.1/7/2020, respectively [5]. Meanwhile, international standards 
that are commonly used are from the World Health Organization (WHO) of 2021 [6]. 

Bandung has always been known to have many tourist attractions, both in southern 
Bandung and northern Bandung. Nowadays, apart from being a tourist spot, northern Bandung 
is also occupied as a luxury residential area. Consequently, North Bandung is currently 
experiencing an increase in population density. The area that used to be green as a buffer for 
water sources has now turned into a residential area. This condition of course will reduce the air 
quality in North Bandung. Decreasing air quality in an area is indicated by increasing 
concentrations of PM2.4 and PM10 [7–10]. According to Lestari [11], air quality in Bandung has 
reached to an unhealthy stage, because in several places PM10 concentrations have been recorded 
above the WHO annual standard [6]. 

One of the early indicators on the impact of PM2.5 and PM10 pollutants in an area is the 
increasing cases of acute respiratory infections (ARI) [12–15]. In addition, due to higher 
absorption percentage in the lungs of PM2.5 as compared to PM10 [16,17], PM2.5 is more 
dangerous than PM10 to human health. Therefore, national and international standards [4, 6] for 
PM2.5 are lower than that of PM10.  

Wellid et al. [14]reported that cases of ARI in the limestone industry were much higher than 
areas where there was no limestone industry. For example, 3,480 and 4,567 cases of ARI in the 
Padalarang limestone industry were recorded in 2020 and 2021 respectively, as compared to only 
1,409 (2020) and 1,517 (2021) cases for the areas far from the limestone industry. Apart from 
causing ARI, PM2.5 and PM10 pollutions can also cause other diseases, depending on the 
substances or materials contained in these particulates [9, 18–21]. As in other big cities, the city 
of Bandung also has a big potential to face quite severe air pollution, as faced by several cities in 
China and India [22–24]. 

Therefore, the objective of this study is to measure PM2.5 and PM10 concentrations and to 
justify the latest pollutant level in two locations in North Bandung; Terminal Dago as the entrance 
to tourist areas, and Dago Green Park as a tourist spot. In addition, the number of ARI cases 
recorded at the health center (Puskesmas) adjacent to these two locations will be analyzed. The 
focus here is to see the correlation between PM2.5 and PM10 concentrations with ARI cases in 
these two places. 
 
MATERIALS AND METHOD 
 
Data collection for measurements of PM2.5 and PM10 concentrations was carried out from 08.00 
to 16.00 at two locations, namely in front of Terminal Dago and Dago Green Park, from January 
to May 2023. Terminal Dago represents the main road that must be passed by when heading to 
the tourist area which is located in North Bandung. While Dago Green Park is one of the tourist 
attractions located in North Bandung. 
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PM2.5 and PM10 concentrations were measured using the HT-9600 particle counter. The 
air quality in both places will be evaluated using two national standards [4,5] and one 
international standard [6]. The two national standards are Republic of Indonesia Government 
Regulation Number 22 of 2021 (PPRI Number 22, 2021) [4] and Regulation of the Minister of 
Environment and Forestry of the Republic of Indonesia Number 
P.14/MENLHK/SETJEN/KUM.1/7/2020 [5]. International standard is from the World Health 
Organization (WHO) [6]. The summary of standards according to PPRI Number 22 of 2021 [4] 
and WHO 2021 [6] are shown in Table 1. Meanwhile, the standard for Regulation of the Minister 
of Environment and Forestry of the Republic of Indonesia Number 
P.14/MENLHK/SETJEN/KUM.1/7/2020 [5] is presented in the pollutant standard index (PSI) 
level, as shown in Table 2. The PSI level can be determined by using equation (1). 
 

Table 1. Standards of PM2.5 and PM10 according to PPRI No. 22 & WHO [4,6] 
Pollutant Averaging Time PPRI No. 22, 2021 WHO (2021) 
PM2.5 24-hour 55 15 
 Annual 15 5 
PM10 24-hour 75 45 
 Annual 40 15 

 
Table 2. PSI levels and categories 

Category Color PSI Level 
Good Green 1 – 50 
Moderate Blue 51 -100 
Unhealthy Yellow 101 – 200 
Very Unhealthy Red 201 – 300 
Hazardous Black ≥ 301 

 

𝑃𝑃𝑃𝑃𝑃𝑃 =  
(𝑃𝑃𝑎𝑎 − 𝑃𝑃𝑏𝑏)

(𝑋𝑋𝑎𝑎 − 𝑋𝑋𝑏𝑏)
 (𝑋𝑋𝑥𝑥 − 𝑋𝑋𝑏𝑏) (1) 

 
where,  

𝑃𝑃𝑃𝑃𝑃𝑃 = PSI level 
𝑃𝑃𝑎𝑎 = PSI level top limit 
𝑃𝑃𝑏𝑏 = PSI level bottom limit 
𝑋𝑋𝑎𝑎 = Ambient concentration top limit (µg/m3) 
𝑋𝑋𝑏𝑏 = Ambient concentration bottom limit (µg/m3) 
𝑋𝑋𝑥𝑥 = Measured concentration (µg/m3) 

 
The PM2.5 and PM10 measurement locations are shown in Figure 1. The figure shows that 

the test locations still have relatively many trees marked in green on the map. The existence of 
these trees will create a positive impact to the surrounding air where besides being able to produce 
oxygen, it can also absorb pollutants in the air [25]. The location of Dago Green Park is located at 
the north of Terminal Dago with a distance of about 2 km. 
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Figure 1. Location of data collection, Terminal Dago and Dago Dream Park 

 
RESULT AND DISCUSSION 
 
Air Quality in Terminal Dago and Dago Dream Park 
 
Figure 2 demonstrates the concentrations of PM2.5 and PM10 in Terminal Dago. It can be seen 
that the concentration of PM2.5 is not much different as compared to concentration of PM10. The 
average PM2.5 and PM10 during the seven days of measurement were 19.9 µg/m3 and 21.6 µg/m3, 
respectively. This means that 92.1% of the particulate matter in the air at Terminal Dago contains 
particulate matter with a diameter of less than 2.5 µm (PM2.5), and the remaining 7.9% is 
particulate matter with a diameter above 2.5 µm and less than 10 µm. In terms of absorption 
percentage in the lungs and health risks, PM2.5 is more dangerous than PM10 [16,17]. For this 
reason, pollution from PM2.5 must be considered more seriously by the government, because in 
general the PM10 content in particulate pollutants is generally more than 85% with a diameter 
of less than 2.5 µm. 

It can be seen in Figure 2 that the concentrations of PM2.5 and PM10 when evaluated using 
the national standard PPRI No. 22 [4] is still far below standard. In other words, the level of air 
pollutant in the Terminal Dago area is still in good condition and comfortable for people living in 
that area, as well as for tourist’s activities. 
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Figure 2. Concentrations of PM2.5 and PM10 in Terminal Dago 

 
Figure 3 illustrates the concentration of PM2.5 and PM10 in Dago Dream Park for 7 days of 

data measurement. In seven days, the averages of PM2.5 and PM10 are 18.9 µg/m3 and 19.9 
µg/m3, respectively. Similar to Terminal Dago, the concentration of PM2.5 and PM10 in Dago 
Dream Park also indicates a lower concentration as compared to national standard PPRI No. 22 
[4]. However, this data shows that the percentage of PM2.5 content in particulate pollutants at 
Dago Dream Park is higher than at Terminal Dago. Apart from that, the particulate matter 
contains 95.3% of PM2.5, while the rest, which is 4.7%, is particulate matter with diameters 
above 2.5 µm and less than 10 µm. From the percentage data of PM2.5 and PM10 contained in the 
particulate matter, the sources of pollution can be further analyzed. However, in this study the 
types and sources of PM2.5 and PM10 pollutants are not carried out. 
 

 
Figure 3. Concentrations of PM2.5 and PM10 in Dago Dream Park 

 
It has been mentioned previously that the average PM10 concentrations for one week at 

Terminal Dago and at Dago Dream Park were 21.6 µg/m3 and 19.9 µg/m3, respectively. In other 
words, the concentration of PM10 at Terminal Dago is slightly higher than that of at Dago Dream 
Park. Meanwhile, the comparison of daily PM10 concentrations at both locations for a week is 
shown in Figure 4. In the figure, it can be seen that during the 7 days of data collection, there are 
6 days where the concentration in Terminal Dago is higher than that in Dago Dream Park. There 
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is only one day (Thursday), where the concentration of PM10 at Dago Dream Park is higher than 
that at Terminal Dago. It is observed that road construction in front of Dago Dream Park on 
Thursday led to this finding. 

In Figure 4, it can be seen that the concentrations of PM10 in both locations were still below 
national [4] and international standards [6]. As a result, the air qualities in these two locations 
are considered safe for residents in the area and for tourists visiting to Dago Dream Park. 
 

 
Figure 4. Concentrations of PM10 in Terminal Dago and Dago Dream Park 

 
Figure 5 depicts PM2.5 concentrations at Terminal Dago and Dago Dream Park during the 

seven days of data measurement. Evaluation with national standards [4] shows that the 
concentrations at both locations are still within standard of less than 55 µg/m3. However, 
evaluation with WHO international standards [6], indicates that air quality at Dago Terminal is 
out of standard for all days, while air quality at Dago Dream Park is out of standard from Sunday 
to Thursday. This means that the air quality at Dago Dream Park is only good for family tours on 
Friday and Saturday. However, air quality on Sunday at Dago Dream Park can be considered as 
relatively safe by considering the concentration of PM2.5 at Dago Dream Park on Sunday (15.5 
µg/m3) is only 0.5  µg/m3 or 3.33% above the WHO standard of 15 µg/m3. 
 

 
Figure 5. Concentrations of PM2.5 in Terminal Dago and Dago Dream Park 
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Pollutant Standard Index of Terminal Dago & Dago Dream Park 
 
Another national regulation that regulates air pollution is the Regulation of the Minister of 
Environment and Forestry of the Republic of Indonesia Number 
P.14/MENLHK/SETJEN/KUM.1/7/2020 [5]. This regulation issues air quality categories based on 
the numbers calculated using equation (1). Meanwhile, the Pollutant Standard Index (PSI) 
category is shown in Table 2. Based on this table, PM10 concentrations for 7 days of measurement 
at both locations fall under the "Good" category, as shown in Figure 6. This means that the two 
areas have good quality and are safe for human respiration. 
 

 
Figure 6. Pollutant Standard Index of PM10 in Terminal Dago and Dago Dream Park 

 
Different conditions for PM2.5, as shown in Figure 7, where the concentration of PM2.5 at 

the Terminal Dago, during the 7 days of measurement was in the "Medium" category. As for Dago 
Dream Park, there are only four days (Monday, Friday, Saturday and Sunday) where the air 
quality can be categorized as "Good", while the rest of the days are in the "Medium" category. 
With the "Good" category, the air quality in the Dago Dream Park area is safe for residents in the 
vicinity and visiting tourists. To achieve the "Good" category for seven days, the regional 
government needs to make efforts to reduce the presence of PM2.5 in the area, for example by 
planting trees which can absorb more air pollutants. 
 

 
Figure 7. Pollutant Standard Index of PM2.5 in Terminal Dago and Dago Dream Park 
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Cases of Acute Respiratory Infection in Terminal Dago & Dago Dream Park 
 
As previously mentioned, one indicator of air exposure in an area is the number of ARI cases 
reported in that area. Figure 8 shows the number of ARI cases recorded at the Dago Health Center 
and Lembang Health Center. The Dago Health Center (Puskesmas) is near the Terminal Dago, 
while the Lembang Health Center is close to Dago Green Park. Figure 8 shows the ARI data for 
2020 and 2021 at Puskesmas in both locations. From the figure it can be seen that in 2020, a 
higher number of ARI cases occurred at Dago Dream Park. Whereas in 2021, more cases were 
recorded at the Dago Terminal. From the measurement data, it shows that PM2.5 and PM10 
concentrations in Dago Terminal are slightly higher than in Dago Dream Park. Therefore, it 
should be expected that the number of ARI cases in Dago Terminal is slightly higher than that in 
Dago Dream Park. However, the data shows different in 2020. This is likely due to the social and 
economic differences of the people living in these two regions. 
 

 
Figure 8. Number of Acute Respiratory Infection in Health Center at Terminal Dago and Dago Dream Park 

 
In the previous section it was mentioned that Wellid et al. [14] reported the number of ARI 

cases in the limestone industry in Padalarang in 2020 and 2021 were 3480 and 4567, respectively 
while the neighboring sub-districts where there was no limestone industry were only 1409 and 
1517 cases. This means that the number of ARI cases in Terminal Dago and in Dago Dream Park 
is lower than ARI cases in Padalarang but more than in sub-districts which are adjacent to the 
limestone industry. The relationship between PM2.5 and PM10 concentrations with the number 
of ARI cases in an area needs further investigation. The number of ARI cases is not only caused 
by air pollution from PM2.5 and PM10, but also due to cigarette smoke pollution, both active and 
passive smokers. 
 
CONCLUSION  
 
Measurements of PM2.5 and PM10 concentrations have been carried out in two places, namely at 
Dago Terminal as the main road to tourism sites in North Bandung, and Dago Dream Park as one 
of the tourist attractions in North Bandung. In addition, data on the number of ARI cases recorded 
in the health center adjacent to the test site have also been reported. Based on test data, PM10 
concentrations at both locations are still below the national standard PPRI no. 222 of 2021 and 
international standard by WHO. In the case of PM2.5, even though it is still below the national 
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standard, at Terminal Dago, for 7 days the measurement has been above the WHO standard, and 
for Dago Dream Park, there are several days above the WHO standard. 

Evaluation using the PSI (Pollutant Standard Index) for PM10, in both locations indicates 
the air quality is in “Good” category. However, evaluation of PM2.5 shows all data in Dago 
Terminal is in the “Moderate” status, while at Dago Dream Park, there are days with the category 
of "Good" and "Moderate". This means that at Dago Terminal, the government needs to pay more 
attention to PM2.5 concentrations so that it can be lowered below WHO standards, for example 
by increasing the number of trees around Terminal Dago. 
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