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1. INTRODUCTION 

The Penggilingan area, Cakung, East Jakarta, is an illustration of economic change 

and rapid industrial development in urban areas. The Cakung area is part of the capital 

Jakarta. The city of Jakarta itself is a city that has a large population and pollution, which is 

stated in a study that Indonesia is in the top 8 in deaths due to air pollution levels (Jakob et 

al., 2021; Kusumaningtyas et al., 2018). With rapid industrial growth, the area has become a 

center of industrial activity as well as a distribution channel, attracting a large population to 

settle and work in the vicinity. The presence of air has a vital role in the existence and survival 

of life. However, in the context of this era which is filled with rapid urban development, industry 

and transportation, air quality is changing due to air pollution. This includes changes in air 
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composition from its original normal state (Ismiyati et al, 2018). However, this growth also has 

an impact on the surrounding environment, with air pollution one of the main challenges faced 

by local communities. 

 Air pollution in the Penggilingan Area, Cakung, is caused by various factors, including 

emissions produced by industry, motorized vehicles and combustion activities. Air pollution is 

one of the most crucial health factors where globally, 9 out of 10 people in the world are 

contaminated with air pollution (Soemarko et al., 2023). Anthropogenic developments (human 

activities) have increased the amount of CO2 emissions, especially in terms of direct and 

indirect fuel use. (Siregar et al, 2019). These emissions contain various dangerous air 

pollutants such as Particulate Matter (PM), Nitrogen Dioxide (NO2), and Volatile Organic 

Compounds (VOCs), which have a negative impact on human health and the environment. If 

the rapid development of development and the increasing use of motorized vehicles is not 

accompanied by adaptation and mitigation efforts, it will worsen environmental conditions, 

thereby worsening air quality conditions (Setyaputri et al, 2023). A study conducted by 

Rendana and Komariah (2021) shows that traffic emissions themselves contributed to a 

greater reduction in air pollution compared to the industrial sector because the reduction in 

emissions was shown during the lockdown in 2019. Changes in air conditions during COVID-

19 were shown in the air conditions before and after COVID-19 which showed Particulate 

Matter, such as PM 2.5, experienced a significant decrease in numbers (Pardamean et al. 

2021). 

Particulate matter or dust contributes to the majority of pollutant emissions originating 

from various sources such as vehicle activities, industry or community activities. Particulates 

consist of several sizes determined from the source, namely Total Suspended Particulate 

(TSP) with a size of <30µm, PM10 with a diameter of <10µm, PM 2.5 measuring 2.5µm which 

will enter the lungs and cause several respiratory tract diseases, and particulates measuring 

0.1 µm (Ihsan et al, 2021). Based on a statement released by the World Health Organization 

(WHO), the size of particulates in the air should be < 20 µg/m3. Meanwhile, PM 2.5 in Jakarta 

has a particulate size of around 160 and is categorized as unhealthy (Bikis, 2023; 

Kriswandanu et al., 2023). PM 2.5 can cause diseases including respiratory tract infections 

(ARI), lung cancer, cardiovascular disease, premature death, and chronic obstructive 

pulmonary disease (Maulana and Pamurti, 2023). In addition, hot and humid weather which 

generally occurs in the East Jakarta area can worsen air quality by triggering chemical 

processes that increase the formation of ozone and pollution particles. 

Air health is an important thing because it can affect people's comfort, which is the 

main concern. This is because air pollution is vulnerable to attacking children and the elderly 

(Risma, 2020). It is important for the public to know information about air quality so that they 
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can know the air conditions in certain areas as the first preventive measure (Shriram and 

Malladi, 2020). Not only can poor air quality disrupt physical health, but it can also affect 

people's thermal comfort and psychological well-being. Factors such as air temperature, 

humidity, and air quality collectively influence people's perceptions of comfort around the 

Milling Area. Therefore, a deep understanding of the interactions between these factors is 

important to formulate effective strategies to improve people's comfort and quality of life. 

Temperature Humidity Index(THI) is an index that can be used to determine heat 

conditions for human comfort by calculating the elements of air temperature and humidity 

(Soraya et al, 2020). The Air Comfort Index (THI) is an important tool in evaluating people's 

thermal comfort. THI combines air temperature and relative humidity to measure human 

thermal comfort levels. However, in the context of the Milling Area, Cakung, East Jakarta. 

Thermal comfort or is when the body responds to temperature with a hot or cold sensation, 

and is considered comfortable when there is a balance between the body and environmental 

temperature Zuraihan et al, 2023). Conditions of environmental discomfort due to air quality 

can cause illnesses such as sick building syndrome, fatigue, dizziness, sore throat and fever 

(Shidki et al, 2020). 

Thus, this research aims to examine the relationship between air conditions, 

temperature and people's perceptions of comfort in the Penggilingan Area. This research will 

not only help in identifying factors that influence community comfort, but will also provide a 

strong basis for the development of environmental policies and mitigation strategies aimed at 

improving the quality of life and welfare of communities in this region. 

2. RESEARCH METHOD 

2.1. Research Location and Time 

This research was conducted in Penggilingan Village, Cakung District, East Jakarta 

City. This location was chosen by considering suitability to the title raised and problem 

formulation. This research was conducted during the period 15 April - 23 April 2024. This 

research time was used to search for research data in the form of interviews and filling out 

questionnaires, as well as processing air quality index data and literature reviews.  
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Figure 1.Research sites 

2.2. Method of collecting data 

Data collection in this research was carried out by means of interviews, questionnaires 

and literature studies. The data used in this research is primary data and secondary data. 

Primary data was obtained through interviews and distributing questionnaires. Secondary data 

was obtained through literature reviews from the Index Air Quality (IQair) website, the 

Accuweather website, articles, books and research journals. 

2.3. Data analysis method 

The data analysis used in this research is qualitative analysis and qualitative 

descriptive. Data analysis was carried out by describing the results of interviews and collecting 

questionnaires carried out by researchers. In addition, an analysis of how the air comfort index 

affects people's comfort at the research location was carried out which was used to analyze 

the air comfort index (THI) using the formula: 

𝑻𝑯𝑰 = 𝟎, 𝟖 𝑻 + ((𝑹𝑯𝒙𝑻)/𝟓𝟎𝟎) 

Information: 

THI : Temperature Humidity Index 

Q : Temperature (Celsius)  

RH : Relative Humidity 



 

 

17 

        
 

Ecotrends 

3. RESULTS AND DISCUSSION 

3.1. Results 

Table 1. Research result 

Date and time Temperature 
(C) 

Humidity 
(%) 

PM 2.5 
(µg/m³) 

Air 
Quality 
Index 

Air Pollution 
Levels 

Min Max Average 

Monday, April 
15, 2024 

25 33 29 60 39 110 Unhealthy for 
sensitive 
groups 

Tuesday, April 
16 2024 

26 33 29.5 70 50.7 138 Unhealthy for 
sensitive 
groups 

Wednesday, 
April 17, 2024 

25 33 29 60 58 152 Not healthy 

Thursday, April 
18, 2024 

24 33 28.5 80 38.1 107 Unhealthy for 
sensitive 
groups 

Friday, April 19, 
2024 

25 34 29.5 70 65.9 156 Not healthy 

Saturday, April 
20, 2024 

25 33 29 80 51 139 Unhealthy for 
sensitive 
groups 

Sunday, April 
21, 2024 

25 33 29 60 48 132 Unhealthy for 
sensitive 
groups 

Monday, April 
22, 2024 

25 33 29 70 50.8 138 Unhealthy for 
sensitive 
groups 

Tuesday, April 
23, 2024 

25 34 29.5 70 69 164 Not healthy 

3.2. Temperature 

 

Figure 2. Air temperature graph 
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From the results of the research conducted. The highest temperature in the Palasan, 

Cakung, East Jakarta area was 29.5 degrees Celsius on April 16 2024, April 19 2024 and April 

23 2024. A temperature of 29.5 is considered quite hot and can affect comfort. people who 

live or work in the Pgigilan area, Cakung, East Jakarta. Meanwhile, the lowest temperature in 

the research area was 28.5 degrees Celsius on April 18 2024. The lowest temperature figure 

during the research period was only 1 degree Celsius difference from the highest temperature 

and a difference of 0.5 degrees Celsius from the average temperature during the research 

period of 29 degrees Celsius. 

3.3. Humidity 

 

Figure 3. Air humidity level 

Based on the results of research conducted in the Penggilingan area, Cakung, East 

Jakarta, the average humidity from April 15 to April 23 2024 was 68.88%. The humidity with 

the highest percentage in the research period was 80% on April 18 2024. On April 18 2024, it 

rained in the Palasan area, Cakung, East Jakarta. Meanwhile, the lowest humidity will be on 

April 15, April 17 and April 21 2024 with a humidity level of 60%. Air humidity has a relationship 

with air pollution because if the air humidity level is high, with the presence of urban forests, it 

can help the deposition of PM 2.5 more quickly and reduce air pollutants (Su et al., 2022). 
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3.4. Temperature Humidity Index(THI) 

 

Figure 4. Temperature Humidity Index (THI) diagram 

Temperature Humidty Index (THI) category: 

Table 2.Temperature Humidity Index (THI) Classification 

No THI (C) Category 

1 21-24 Comfortable 

2 25-27 Some are uncomfortable 

3 >27 Uncomfortable 

 

The air comfort index is divided into 3 classifications, namely the range of 21-24 

degrees Celsius for the comfortable category, 25-27 degrees Celsius for the partially 

uncomfortable category, and more than 27 degrees for the uncomfortable category. The 

results of the Temperature Humidity Index (THI) in the Palasan, Cakung, East Jakarta area 

during the research period of 15 April - 23 April 2024 showed that the results of the comfort 

index from calculating the Temperature Humidity Index (THI), 67% of the air comfort index in 

the research area was uncomfortable, where the criteria for discomfort are if the Temperature 

Humidity Index (THI) is above 27 degrees Celsius. The remaining 33% is partially 

uncomfortable with an air comfort index classification of 25-27 degrees Celsius. This needs to 

be a concern for relevant stakeholders. Of the three classifications, the Temperature Humidity 

Index (THI) is comfortable, some are uncomfortable, and some are uncomfortable. The 

Penggilingan area, Cakung did not reach the air comfort index in the comfortable category 

with a range of 21-24 degrees Celsius. Efforts to adapt and mitigate air comfort problems in 

the Penggilingan area, Cakung need to be a focus for relevant stakeholders. 
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3.5. Air Quality Index (AQI) 

 

Figure 5. Air Quality Index (AQI) graph 

 

Figure 6. PM 2.5 concentration graph 

Air Quality Index (AQI) Category 

Table 3.Water Quailty Index (AQI) Classification 

Category Air Quality Index (AQI) Pm 2.5 

Good 0-50 0 - 12.0 

Currently 51-100 12.1 - 35.4 

Unhealthy for Sensitive 
Groups 

101-150 35.5 - 55.5 

Not healthy 151-200 55.6 - 150.4 

 

The Air Quality Index (AQI) is an index calculation developed by the United States 

Environmental Protection Agency (US-EPA) which categorizes air quality from healthy to 

unhealthy for sensitive groups (Cardito et al., 2023). The air quality index is categorized into 

4 classes, including the good category with an air quality index of 0-50, the moderate category 

with a range of 51-100, the unhealthy category for sensitive groups with a range of 101-150, 
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and the unhealthy category with an air quality index range of 151-150. 200. The research 

results obtained through secondary data in the form of the air quality index (AQI), in the 

Penggilingan Area, Cakung, the air quality index is in the range 107-164. The air quality index 

for the vulnerable has been included in the unhealthy air quality category for sensitive groups, 

and the unhealthy category. This is also supported by PM 2.5 particulate data with a range of 

35.5-150.4 in the same category as the air quality index (AQI) figures. This air quality index 

affects the comfort and health of people in an area, with the air quality index being included in 

the unhealthy category for sensitive and unhealthy groups, it needs serious attention from 

stakeholders to respond and overcome the increasingly deteriorating air quality index. 

3.6. Respondent results 

 

Figure 7. Respondents' results related to the frequency of experiencing respiratory problems 

The results of the questionnaire were distributed to people who work or live in the 

Penggilingan area, Cakung, East Jakarta. There were 35 respondents who answered the 

questionnaire distributed. The results obtained from the question regarding the frequency with 

which respondents experienced respiratory problems were 23% of the respondents very often 

experienced respiratory problems, 23% often experienced respiratory problems, 26% of 

respondents were neutral about the question, 17% did not often experience respiratory 

problems, and 11% very rarely often experience respiratory problems. 

The results of these respondents correlate with the air comfort index which tends to be 

uncomfortable and partly uncomfortable, as well as the air quality index for the Pgigilan, 

Cakung area which falls into the unhealthy category for sensitive groups, and the unhealthy 

category. An unhealthy air quality index greatly influences respiratory disorders which can 

cause acute respiratory infections (ARI). This can be caused by the entry of PM 2.5 into the 

respiratory tract (Jin et al., 2024). Efforts need to be made to control air quality in the 

Penggilingan area, Cakung. 
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Figure 8. Respondents' results related to the level of frequency of feeling uncomfortable 

From the results of research conducted regarding the frequency of respondents 

experiencing discomfort with the air conditions in the Pisiran area, Cakung, the results showed 

that 40% of respondents very often experienced discomfort with the existing air conditions, 

11% of respondents often felt uncomfortable with the conditions. air in the research area, 23% 

of respondents were neutral with the question, 17% of respondents felt that it was not very 

often, and 9% of respondents very rarely felt uncomfortable with the air conditions in the 

Pgigilan area, Cakung, East Jakarta. 

The results of the level of respondents feeling uncomfortable with the air conditions in 

the Penggilingan area are positively correlated with the dataTemperature Humidity Index(THI) 

where 67% were very uncomfortable, and 33% were uncomfortable. Factors that influence air 

discomfort in the Pgigilan area, Cakung, East Jakarta are caused by high air temperatures in 

the area and low levels of humidity. Even though in urban areas like Jakarta, people spend 

more time indoors, air pollutants can still enter the room from outside and can still cause 

discomfort for respondents (Fu et al., 2022). 

 

Figure 9. Respondents' results related to the level of influence of air quality on activities
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Figure 10. Respondent results related to the level of difficulty respondents had in 

concentrating due to air conditions 

The results of the research stated that 40% of people often felt uncomfortable with the 

air conditions in the Pengglingan area, Cakung, East Jakarta, which could result in disruption 

to community activities. The level of influence of air comfort on respondents' activities was 

37% strongly influenced, 54% influenced, and 9% were neutral with this question. Disruption 

of community activities due to high air temperatures can cause several disorders such 

as:fatigue, fatigue easily, and other diseases that have the potential to be caused by high air 

temperatures in the Penggilingan area, Cakung, East Jakarta. This is because working in an 

environment with high air temperatures can cause dehydration due to reduced body fluids 

caused by factors such as temperature, air humidity and air speed (Juliana et al. 2021). 

 

Figure 11. Respondents' results related to improvements in air quality and comfort 

The community really hopes for efforts to improve air quality to increase air comfort, 

so that the productivity of the community in the Penggilingan area, Cakung, East Jakarta is 

not disturbed. Efforts to improve air quality to increase comfort in the area require cooperation 

from multiple parties. This cooperation needs to be carried out between the community, 

industry in the area and the government. Each party can carry out tasks or efforts according 
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to their respective parts. One of the efforts that the government has made to reduce air 

pollution is the odd-even vehicle policy which has been in effect since 2016 on Monday-Friday 

from 6 am to 9 pm but unfortunately, in a study conducted by Zulkarnain and Ghiffary (2021) 

this policy has not yet been implemented. succeeded in reducing air pollution levels due to 

weak regulations in ongoing policies. 

4. CONCLUSION 

The air quality index in the Pgigilan area, Cakung, East Jakarta is included in the 

unhealthy air quality category for sensitive and unhealthy groups. The air comfort index in the 

area is mostly uncomfortable. From the results of this research, the air quality index and air 

comfort index influence the activities and health of people who live and work in the 

Penggilangan area, Cakung, East Jakarta. Therefore, there is a need for adaptation or 

mitigation measures related to air quality in the area. 
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