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Introduction  
At the end of 2019, China’s government reported an outbreak of a novel coronavirus. The new type of pneumonia 

disease was named coronavirus or 2019 novel coronavirus (2019-nCov) [1], [2]. The International Committee on 

Taxonomy of Viruses (ICTV) named the virus SARS-CoV-2 and the disease as Covid-19 [3]. The rapid spread of this 

respiratory disease has led the WHO to declare a global pandemic [4].  

The researchers have shown that temperature and humidity are significant factors in the transmission of respiratory 

diseases such as middle east respiratory syndrome coronavirus (MERS-Cov) [5] and severe acute respiratory 

coronavirus (SARS-Cov) [6]. Some studies identified that pneumonia and influenza’s transmission are influenced by 

climate factors [7]–[9]. SARS-Cov-2 can be viable in aerosols for an hour [10]. Meteorological factors are commonly 

believed to influence the transmission of coronavirus [11]–[14].  

The recent studies have explored the effects of meteorological factors on the spread of Covid-19 across different 

worlds such as the USA [15], [16], Iran [17], Spain [18], Norway [19], Turkey [20], China [21]–[27], and around the 

world [28]–[32]. However, there is still arguable whether the spread of Covid-19 is affected by the meteorological 

factors [27], [33]–[36]. Yao et al. [35] reported no association between Covid-19 transmission with temperature in 

China. Another study estimated that climate factors only 18% influenced the spread of the disease, and the remaining 

82% may be associated with general public health policy, population density, cultural factors, and transportation [21]. 

Apart from the controversial findings, the results of previous works that have been done during the winter season 

might not be sufficient for tropical areas. Those studies predicted that numbers of Covid-19 cases will decrease as the 

temperature gets warm. Up to now, the current paper identified that only limited studies investigated the influence of 

meteorological parameters on Covid-19 transmission in tropical areas such as Brazil [37], [38], Mexico [39], 

Singapore [40], and Indonesia [41], [42]. Therefore, more studies are needed to show the characteristic of Covid-19 
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Abstract 

This study aims to validate the correlation between meteorological factors and air pollution with the spread of Covid-19 in 

Jakarta, Indonesia. This study examined the Covid-19 cases of Jakarta and its five municipalities. The secondary data of Covid-

19 cases, includes Daily Positive Cases (DPC) and Total Daily Positive Cases (TDPC), were retrieved from the Health Office of 

DKI Jakarta Province, while the meteorological and air pollution parameters were obtained from the online database archives. 

Kendall and Spearman rank correlation tests were used to analyze correlation between DPC and TDPC with meteorological and 

air pollution parameters. This study found that Air Quality Index and PM10 showed a significant positive correlation with DPC 

in municipalities of Jakarta. Also, the average air temperature was positively correlated to TDPC in all region of Jakarta. Average 

air temperature, Air Quality Index, and PM10 were the factors that take into account for the spread of Covid-19 pandemic in 

Jakarta, Indonesia. The warmer temperature associated to the higher number of cases. Thus, there are no indications that the 

spread of Covid-19 in subtropical or temperate country may decrease when entering a warmer season that resembles the climatic 

characteristics in tropical region. Additionally, the significance of air pollutant factors implies that reducing air pollution should 

be promoted as it might reduce the spread of Covid-19. The findings of this study would be useful to support the strategy and 

policy in preventing the spread of Covid-19 in the country. 
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transmission in a tropical country. The other factors, such as air quality and particulate matter, are commonly believed 

to influence the spread of Covid-19. There is significant evidence that shows the correlation between air quality and 

Covid-19 cases in China [23]. Several studies have also reported that there was a correlation between air pollutants 

with the Covid-19 infection [23], [43]–[46]. Uncertainties go on concerning the influence of air pollution and the roles 

that they play on Covid-19. Specifically, little is known in Indonesia. To the best of our knowledge, a study involving 

air pollution related to the numbers of Covid-19 cases in Indonesia has not been done. As we know, Jakarta had poor 

air quality and pollution for many years (https://www.iqair.com/world-most-polluted-cities). Thus, it is interesting to 

study the effect of air pollution on the spread of Covid-19.  

On 2 March 2020, the first case of Covid-19 is announced by Indonesia’s government in Jakarta, Indonesia [47], 

and the number of cases rapidly increase. As of 17 June 2020, a total of 41.431 cases were confirmed in Indonesia, 

with total deaths of 2.276. Indonesia currently has the highest Covid-19 mortality rate in Asia 

(https://coronavirus.jhu.edu/), and Jakarta had the most affected city in Indonesia [48]. As Covid-19 spreads on, 

researchers investigate its characteristics from every possible angle, including the parameters that can minimize the 

spread of the disease. Despite that, the study about the influence of environmental variables on Covid-19 spread is 

still limited in Indonesia. Currently, only two studies investigated the influence of climate variables on Covid-19 in 

Indonesia [41], [42]. Furthermore, the World Health Organization (WHO) states that more studies are required to get 

new insight regarding the characteristics of the Covid-19 pandemic. Thus, studying meteorological parameters and air 

pollution in the more recent observation time will be beneficial for the current understanding related to the Covid-19 

in the central pandemic city of Indonesia.  

Our study aims to validate the correlation between meteorological factors and air pollution with the spread of 

Covid-19 in Jakarta, Indonesia. The previous works had investigated the correlation between climate parameters and 

Covid-19 cases in Jakarta from January to 10 April 2020 [41], [42]. Our study extends those works to find any 

significant correlation between meteorological parameters and air pollutants with the spread of Covid-19, from 25 

March 2020 to 31 May 2020. It extended the study period as well as air pollutant parameters to get a new understanding 

regarding Covid-19. The results of this study can provide scientific evidence about the conditions of Covid-19. 

 

Method  
A. Study area 

Jakarta, the capital city of Indonesia, lies off the Java island in the maritime of southeast Asia. It covers 

approximately an area of 662.33 km2. It was owing to its geographical location (60 12’ South latitude and 1060 48’ 

East longitude). Jakarta has 11.063.324, with a population density of 16.704 people per km2 [49]. Koppen’s climate 

classification for Jakarta is a tropical climate (tropical monsoon climate). Climate data recorded during 2005-2015 

indicate that the hottest month is October with an average air temperature of 30 0C, and the coldest month is February, 

with an average air temperature of 28 0C. The wettest month is February, with an average precipitation of 199.8 mm 

and annual precipitation of 1178.5 mm per year [50]. Jakarta consists of six municipalities or zone. The municipalities 

of Jakarta are Central Jakarta, West Jakarta, East Jakarta, South Jakarta, North Jakarta, and Thousand Islands. The 

Thousand Islands is a chain of islands to the north of Jakarta’s coast located outside Java island. Thousand Island was 

excluded from this study because the air pollutant data was not covered. Table 1 shows the total population and 

population density of five municipalities in Jakarta. 

 

Table 1. Population in Jakarta and its five municipalities in the year 2015 

Municipalities Area (km2) Total population Population density (people per km2) 

Jakarta 662.33 11.063.324 16.704 

East Jakarta 188.03 2,817,994 14,987 

West Jakarta 129.54 2,430,410 18,762 

South Jakarta 141.27 2,164,070 15,319 

North Jakarta 146.66 1,729,444 11,792 

Central Jakarta 48.13 910,381 18,915 

*Data were obtained from http://data.jakarta.go.id/ 

 

B. Covid-19 positive cases and meteorological data 

Secondary data on positive cases were obtained from the Health Office of DKI Jakarta Province 

(https://corona.jakarta.go.id/). The data was obtained from 25 March until 31 May 2020 (N = 68 observation days). 

This study analyzed both of the numbers Daily Positive Case (DPC) and Total Daily Positive Case (TDPC) of Covid-

19. DPC is a number of positive cases that occurred each day, while TDPC presents the total daily positive case that 

occurred from the first observation day. TDPC is obtained by adding the numbers of DPC. The components of weather 

include maximum temperature (Tmax), average temperature (Tavg), minimum temperature (Tmin), average humidity 

(Havg), amount of rainfall (Prec), average wind speed (WSavg), maximum wind speed (WSmax). Tmax, Tavg, Tmin, 

http://data.jakarta.go.id/
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Havg, Prec, WSavg, and WSmax were collected from the Meteorological, Climatological, and Geophysical Agency 

(https://www.bmkg.go.id/). The Air Quality Index  (AQI) was collected from Air Metter, a global air quality service 

provider  (https://air-quality.com/). The particulate matter, PM2.5, and PM10 were obtained from the World Air Quality 

Index (https://aqicn.org/). The Air Quality Index level explained the levels of six monitored atmospheric pollutants. 

The Air Quality Index level shows how clear or polluted the air is. For instance, an air quality index level of 0 to 50 

implies good air quality with a low possibility of affecting public health. As the Air Quality Index level increase, they 

indicate the more severe health concerns (51-100: moderate; 101-150: unhealthy for sensitive groups; 151-200: 

unhealthy, 201-300: very unhealthy; >300: hazardous) [51]. Particulates matter (PM10 and PM2.5) is complex air 

pollution and shows how clean or polluted the air [52]. 

 

C. Statistical methods 

The parametric test was not fulfilled (Kolmogorov-Smirnov test of normality (N = 68), p < 0.001). Thus, a non-

parametric correlation test (Spearman and Kendall rank correlation test) was used to analyze the association between 

environmental parameters with the Covid-19 cases. The bivariate, two-tailed analysis at 95% confidence value was 

used. Spearman rank correlation coefficient or Spearman's Rho (rs) can be calculated as follows: 

                                                    𝑟𝑠 = 1 − 6 ×  
∑ 𝑑𝑖

2

𝑛(𝑛2−1)
                                       (1) 

Where di describes the difference between the ranks of two parameters and n describes the number of available 

alternatives. The value of rs was either +1 (i.e., perfect positive correlation) or -1 (i.e., perfect negative correlation, 

respectively.       

On the other, Kendall rank correlation or Kendall's tau (τ), is utilized to calculate the ordinal correlation or similarity 

between two variables. This method can be calculated as follows: 

     τ =
[(𝑐𝑜𝑛𝑐𝑜𝑟)−(𝑑𝑖𝑠𝑐𝑜𝑟)]

0.5 ×𝑛 ×(𝑛−1)
                                (2) 

Where concor and discor describe the number of concordant and discordant sets, respectively, the n describes the 

number of sets. The value of τ ranges from −1 to +1 and has a related explanation as Spearman's correlation. In this 

paper, XLSTAT software was used (https://www.xlstat.com/) to execute the above-stated statistical methods. 

 

Results and Discussion  
A. Covid-19 positive cases and environmental parameters 

Within the observation period of 25 March 2020 - 31 May 2020, Jakarta had the highest number of Covid-19 cases 

in Indonesia, with a total of 7.272 positive cases and total deaths 520, respectively [48].  Despite the enforcement of 

large-scale social restrictions (partial lockdown) from 10 April to 4 June 2020 [53], data presented an increase of Covid-

19 cases (Fig. 1, Fig. 2, and Table 2).  During the study period, the temperature was recorded as high as 35.2 °C and 

as low as 29.6 °C. The average humidity was recorded as high as 86% and as low as 68%. The lowest rainfall was 0 

mm, and the highest was 57.2 mm. The average wind speed was recorded as high as 4 m/s and as low as 1 m/s. In 

addition, the Air Quality Index was recorded as high as 159 and as low as 66. PM2.5 was recorded as high as 139 and 

as low as 47, and PM10 was recorded as high as 55 and as low as 15. Daily variations of climate parameters and air 

pollutants in Jakarta are shown in Fig. 3a-3e, and the descriptive statistical analysis is presented in Table 3. 

 

 
Figure 1. Daily positive cases in Jakarta and five municipalities. 
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Figure 2. Total Daily positive cases in Jakarta and five municipalities. 

 

Table 2. Total Daily Positive Cases in each observed month in Jakarta and its five municipalities. 
 March (N = 31) April (N = 30) May (N = 31) 

Jakarta 741 4138 7272 

East Jakarta 118 679 1202 

West Jakarta 139 607 1147 

North Jakarta 58 464 996 

Central Jakarta 45 581 965 

South Jakarta 174 638 911 

 

Table 3. Descriptive statistical analysis of environmental parameters in Jakarta (25 March - 31 May 2020) 
 Min Max Mean SD Median Mode Kurtosis Skewness 

M
et

eo
ro

lo
g
ic

al
 p

ar
am

et
er

s 

Tmax (°C) 29.6 35.2 32.5 1.1 32.5 32.2 0.1 -0.2 

Tavg (°C) 27.2 31.4 29.3 0.8 29.3 29.9 0.0 -0.1 

Tmin (°C) 24.8 28.7 26.9 0.8 27.0 27.2 -0.2 -0.4 

Havg (%) 68.0 86.0 78.9 3.2 79.0 80.0 1.0 -0.6 

Prec (mm) 0.0 57.5 2.9 8.8 0.0 0.0 23.2 4.5 

WSavg (m/s) 1.0 4.0 2.3 0.6 2.0 2.0 0.6 0.9 

WSmax (m/s) 3.0 8.0 5.1 1.3 5.0 4.0 -0.1 0.6 

A
ir

 p
o
ll

u
ta

n
ts

 

AQI 66.0 159.0 112.8 24.5 110.0 88.0 -1.0 0.2 

PM2.5 47.0 139.0 93.0 19.1 92.5 68.0 -0.5 -0.1 

PM10 15.0 55.0 38.4 9.3 40.0 44.0 -0.1 -0.5 

 

B. Correlation between Covid-19 positive cases and environmental parameters 

Table 4 shows the empirical estimations of the environmental variables with DPC. The correlation test showed the 

diversity results of Jakarta and its five municipalities. Average wind speed (p < 0.05) and PM10 (p < 0.05) were 

positively correlated with DPC in North Jakarta. AQI, PM2.5, and PM10 were positively correlated with DPC (p < 

0.05), whereas the amount of rainfall (p < 0.05) was negatively associated with DPC in South Jakarta. In West Jakarta, 

only PM10 (p < 0.05) was positively correlated with DPC. In East Jakarta, minimum temperature (p < 0.05) and PM2.5 

(p < 0.05) were positively associated and AQI (p < 0.01) showed positive significant associations with DPC. PM2.5 (p 

< 0.05), AQI (p < 0.01), and PM10 (p < 0.01) showed positive significant correlations with DPC in Central Jakarta. 
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Table 5 indicates the empirical estimations of the environmental parameters with TDPC. Both correlation test 

presents that the number of TDPC in Jakarta and its five municipalities were positively correlated to the maximum 

temperature (p < 0.05) and average temperature (p < 0.01), while negatively associated with average humidity (p < 

0.05). The average temperature is more influential than other parameters. In contrast, no significant correlation (p > 

0.05) was found between the number of TDPC to the air pollutant parameters. 
 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

Figure 3. (a) Temperature (°C), (b) Humidity (%), (c) Amount of Rainfall (mm), (d) Wind Speed (m/s), (e) Air 

Quality Index, PM2.5, and PM10 over Jakarta from 25 March to 31 May, 2020. 
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Table 4. Empirical results of Daily Positive Cases (DPC) 

 

  Jakarta 
North 

Jakarta 

South 

Jakarta 

West 

Jakarta 

East 

Jakarta 

Central 

Jakarta 

K
en

d
al

l 
C

o
rr

el
at

io
n

 C
o

ef
fi

ci
en

t 

M
et

eo
ro

lo
g
ic

al
 p

ar
am

et
er

s 
Tmax (°C) 0.044 0.014 -0.165 -0.029 -0.011 -0.014 

Tavg (°C) 0.049 0.062 0.011 0.068 0.138 0.042 

Tmin (°C) 0.052 0.000 0.163 0.084 0.182* 0.021 

Havg (%) 0.021 -0.025 -0.006 -0.090 -0.073 0.015 

Prec (mm) -0.024 0.061 -0.209* -0.170 -0.142 -0.056 

WSavg (m/s) 0.044 0.234* -0.051 0.056 0.075 0.116 

WSmax (m/s) 0.016 0.149 -0.001 0.042 0.175 0.150 

A
ir

 p
o

ll
u
ta

n
ts

 

AQI 0.095 0.112 0.185* 0.148 0.248** 0.248** 

PM2.5 0.058 0.068 0.176* 0.138 0.195* 0.196* 

PM10 0.069 0.204* 0.177* 0.218* 0.156 0.221** 

S
p

ea
rm

an
 C

o
rr

el
at

io
n

 C
o

ef
fi

ci
en

t 

M
et

eo
ro

lo
g
ic

al
 p

ar
am

et
er

s 

Tmax (°C) 0.070 0.036 -0.229 -0.046 -0.028 -0.028 

Tavg (°C) 0.076 0.090 0.014 0.087 0.193 0.049 

Tmin (°C) 0.077 0.007 0.227 0.132 0.261* 0.034 

Havg (%) 0.022 -0.039 -0.011 -0.116 -0.098 0.026 

Prec (mm) -0.029 0.079 -0.272* -0.215 -0.181 -0.070 

WSavg (m/s) 0.056 0.290* -0.058 0.069 0.091 0.142 

WSmax (m/s) 0.025 0.199 -0.007 0.069 0.228 0.195 

A
ir

 p
o

ll
u
ta

n
ts

 

AQI 0.133 0.172 0.289* 0.208 0.362** 0.367** 

PM2.5 0.088 0.112 0.272* 0.187 0.293* 0.298* 

PM10 0.096 0.285* 0.238 0.302* 0.229 0.321** 

**Correlation is significant at the 0.01 level 

*Correlation is significant at the 0.05 level 

 

 

Table 5. Empirical results of total daily positive cases (TDPC). 

   Jakarta 
North 

Jakarta 

South 

Jakarta 

West 

Jakarta 

East 

Jakarta 

Central 

Jakarta 

K
en

d
al

l 
C

o
rr

el
at

io
n
 C

o
ef

fi
ci

en
t 

M
et

eo
ro

lo
g
ic

al
 p

ar
am

et
er

s 

Tmax (°C) 0.200* 0.201* 0.198* 0.201* 0.200* 0.203* 

Tavg (°C) 0.241** 0.242** 0.239** 0.241** .241** 0.244** 

Tmin (°C) 0.146 0.146 0.144 0.147 0.146 0.146 

Havg (%) -0.182* -0.181* -0.179* -0.182* -0.182* -0.186* 

Prec (mm) -0.027 -0.029 -0.025 -0.026 -0.027 -0.024 

WSavg (m/s) 0.189 0.187 0.189 0.189 0.189 0.193 

WSmax (m/s) 0.136 0.134 0.136 0.136 0.136 0.138 

A
ir

 p
o
ll

u
ta

n
ts

 

AQI 0.072 0.074 0.07 0.072 0.072 0.069 

PM2.5 0.014 0.015 0.011 0.013 0.014 0.009 

PM10 0.114 0.113 0.113 0.114 0.114 0.114 

S
p
ea

rm
an

 

C
o
rr

el
at

i

o
n
 

C
o
ef

fi
ci

e

n
t 

M
et

e

o
ro

lo

g
ic

al
 

p
ar

a

m
et

e

rs
 

Tmax (°C) 0.304* 0.303* 0.302* 0.304* 0.304* 0.309* 
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   Jakarta 
North 

Jakarta 

South 

Jakarta 

West 

Jakarta 

East 

Jakarta 

Central 

Jakarta 

Tavg (°C) 0.335** 0.335** 0.333** 0.334** 0.335** 0.339** 

Tmin (°C) 0.194 0.194 0.192 0.195 0.194 0.195 

Havg (%) -0.255* -0.254* -0.253* -0.255* -0.255* -0.257* 

Prec (mm) -0.033 -0.035 -0.031 -0.031 -0.033 -0.03 

WSavg (m/s) 0.233 0.231 0.233 0.233 0.233 0.238 

WSmax (m/s) 0.172 0.17 0.173 0.172 0.172 0.176 

A
ir

 p
o
ll

u
ta

n
ts

 

AQI 0.124 0.124 0.121 0.122 0.124 0.121 

PM2.5 0.015 0.015 0.012 0.013 0.015 0.012 

PM10 0.176 0.175 0.174 0.176 0.176 0.176 

**Correlation is significant at the 0.01 level 

*Correlation is significant at the 0.05 level 
 

C. Discussion 

Based on DPC results, the current study estimates that minimum temperature (average: 26.9 °C) showed positive 

associations with DPC of Covid-19. A previous study by Pani et al. [40] supports our findings. However, the correlation 

of minimum temperature was not found in Jakarta by the previous study of Tosepu [41]. For average wind speed 

(average: 2.3 m/s), our study identified positive associations with DPC. Similar to our study, a positive correlation was 

also reported over Oslo, Norway [19], New York, the USA [16], and Turkey [20]. Conversely, a negative association 

was found between Iran [17] and Singapore [40]. Furthermore, unlike the previous work that did not correlate rainfall 

and Covid-19 cases in Jakarta [41], our study found negative associations (average: 2.9 mm) with DPC. Similarly, the 

negative correlations were also reported over New York [16] and Oslo [19]. In addition, our study found that PM2.5 

(average: 93) showed a positive association with the DPC. Likewise, previous studies observed similar findings in 

China [43] and California [44]. PM10 (average: 38.4) and AQI (average: 112.8) was also showed significant positive 

correlations with DPC. That findings confirm previous results in China [23], [43], [54].  

Our findings estimate that the average temperature (average: 29.3 °C) was significantly correlated with the TDPC 

of Covid-19 in all Jakarta areas, which is supported by the previous evidence (the lowest average temperature: 26.1 °C 

and the highest: 28.6 °C) in Jakarta as well [41]. Moreover, in Singapore, Pani et al. [40] revealed that maximum 

temperature (average: 32 °C) was strongly associated with Covid-19 cases during the early transmission phase. Our 

findings are consistent with the previous results (average: 32.5 °C). Meanwhile, Tosepu et al. [41] were not found any 

correlation in Jakarta. Additionally, average relative humidity (near 80 %) were also played a significant role in the 

transmission rate of Covid-19 in Brazil [38]. However, our results are different since we observed a negative 

relationship between the average humidity (average: 78.9%) with Covid-19 cases.  

Overall, the warmer the air temperature, the higher the number of cases is. It shows that climate parameters might 

be a significant factor for the number of Covid-19 cases in Jakarta and its five municipalities. Interestingly, the spread 

of the disease and the correlation towards meteorological parameters are relatively distributed for all municipalities in 

Jakarta (Table 5). It would seem that the spread of Covid-19 was more tolerant of warmer air temperature (maximum, 

minimum, and average temperature), which is also supported by previous findings (Appendix A). Interestingly, our 

results contradict the findings of previous studies in the cold temperatures countries (Appendix B). Liu et al. [25] 

reported that the epidemic might gradually ease partially due to rising temperatures in the coming months in China. Shi 

et al. [22] reported that the incidence of Covid-19 decreases with the increase of temperature in China. Wang et al. [55] 

observed that high temperatures and high relative humidity significantly reduce the spread of Covid-19 in China.  

In this case, those previous findings could not be implemented in a tropical area, which has average air temperature 

ranged from 25-33 °C and humidity ranging from 60-80%, which is relatively constant throughout the year. 

Furthermore, the abovementioned previous works were early studies that investigated the spread of Covid-19 in the 

winter season in China (January-February 2020), and the spread of Covid-19 was not globally reached in the tropical 

country. Thus, the characteristics of the Covid-19 pandemic are not seen in tropical countries. In fact, in the coming 

summer season from June to mid-October, the temperatures are reached at an average between 26 °C and 33 °C [56]. 

The number of Covid-19 cases is still increasing in a tropical countries, such as Indonesia (https://coronavirus.jhu.edu/). 

Thus, it could be inferred that the spread of Covid-19 in the subtropical or temperate country may not decrease when 

entering a warmer season that resembles the climatic characteristics (including the maximum, minimum, and average 

air temperature) in the tropical region.  This speculation is in line with the previous findings [18], [37], [38], [40], [41]. 

The decreased numbers of cases reported in previous studies in the cold temperatures countries (Appendix B) might be 

influenced by other policies, such as social distancing. 
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Other interesting findings were found that the components of air pollutants, AQI and PM10, showed a significant 

positive correlation with DPC in Central Jakarta. Central Jakarta is the smallest in area, but it is the most densely 

populated compared to other municipalities in Jakarta (Table 1). As a center of the city's administrations and businesses, 

Central Jakarta has several industrial sectors and oversees high mobility where people work in and around the region 

(https://jakarta.go.id/infografis). Consequently, air pollutions in Central Jakarta might be higher than in other 

municipalities. Therefore, reducing air pollutants and limited people’s exposure to pollutants might contribute to 

minimizing the transmission of Covid-19. Previous works also support this claim that the region with a high air pollution 

concentration might suffer a severe Covid-19 pandemic [43], [54].  Despite the positive findings, assessing the effect 

of short-term air pollution on the spread of Covid-19 are still debatable. Short-term exposure might not imply the 

vulnerability of the population to Covid-19. The more extended period of exposure, multiple pollutants, the spatial 

distribution of particulate matter concentration are needed to explore to answer the issues the effect of air pollution on 

the transmission of Covid-19 as mentioned by [57]. Further investigation is needed to validate the sources of that 

relationship.  

Despite the environmental factors, the increase of Covid-19 cases in Jakarta is also affected by the population 

density. Jakarta's population density is very high compared to other cities in Indonesia. Jakarta is the center of 

commercial and business to seek employment and business opportunities where people come from different areas in 

Indonesia. This condition affects the very high mobility of the people and triggers Covid-19 transmission to be very 

fast [58]. Previous studies of [59] and [60] have shown evidence that community mobility significantly influenced the 

spread of Covid-19 in China and the USA. In the case of Jakarta, despite the implementation of partial lockdown from 

10 April to 4 June 2020, Covid-19 cases were still increasing (Fig. 1 and Fig. 2). The reason is that the enforcement of 

rules was not effective [61]. Outside activities and disobedience of regulations are still occurring during the 

implementation of partial lockdown [62], and industrial factories could continue their business if they obtain a permit 

from Industrial Ministry and strictly apply health procedures [63].  

Although showing a strong association between environmental parameters and the Covid-19 pandemic in Jakarta, 

this study has the following limitations. First, the spread of Covid-19 is influenced by many parameters, such as 

population density [14], social distancing [64], [65], and population mobility [59], [60]. Second, individual factors, such 

as age [66], people’s endurance [67], [68], community consciousness [64], and handwashing habits [69], have also 

played a significant part in the transmission of Covid-19. Third, other environmental parameters, such as relative 

humidity, absolute humidity, water vapor, boundary layer height, ventilation coefficient, sulfur dioxide (SO2), carbon 

monoxide (CO), nitrogen dioxide (NO2), and ozone (O3) are needed to explore. Fourth, our data did not include 

subgroup analysis, such as gender and age. Fifth, the findings of our study are an estimation and are not globally 

representative of the condition of Covid-19 transmission in Indonesia. Sixth, the correlation test does not indicate 

substantial causation without considering any other factor probably verifying the spread of Covid-19, besides climate 

factors and air pollution. Finally, investigating the effect of long-term exposure of environmental variables (more 

extended study period) on Covid-19 transmission is needed before we arrive at a definite conclusion.  

 

Conclusion  
This study aims to validate the correlation between meteorological factors and air pollution with the spread of the 

Covid-19 in Jakarta, Indonesia. This study finds that air temperature (minimum, maximum, and average air 

temperature), average wind speed, Air Quality Index, PM10, and PM2.5 are significantly correlated with Covid-19. 

The association of average temperature, air quality index, and PM10 with Covid-19 cases are more influential than 

other parameters. There are no suggestions that the spread of Covid-19 may decrease at maximum, minimum, and 

average temperature temperatures in the tropical region. Additionally, the findings of this study imply that reducing 

air pollutions or a green environment should be promoted as it might reduce the spread of infectious diseases such as 

Covid-19. The local government should pay more attention to regions with a high concentration of air pollution and 

awareness regarding the spread of Covid-19 that may not decrease at the tropical climate temperatures. Our findings 

could be considered as a material consideration in the decision-making in preventing the spread of Covid-19. Future 

research should conduct comprehensive studies using more environmental parameters and other possible factors. Also, 

various data from meteorological stations across the island are needed to better understand the conditions of Covid-

19 in Indonesia. 
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