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BACKGROUND

Viruses can be transmitted by being influenced by several factors, including climatic conditions such as temperature and
humidity (Dalziel et al., 2018). Several recent studies have attempted to identify the association of COVID-19 with multiple
meteorological factors. However, the meteorological influence on coronavirus in a tropical climate is different from that of
coldest countries or in the season of cool temperatures. The study investigates the impact of temperature and humidity on
COVID-19 cases in Dhaka, Bangladesh.
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STUDY AREA

The study area is Dhaka, a district in central Bangladesh.
It has a hot and humid tropical climate. Under the Koppen climate classification, Dhaka has a tropical savanna air.

Dhaka district is situated geographically between 23° 47' 24" N and 90° 18’ 0" E. The area of Dhaka district consists of 1,464
km?. This area includes the capital city Dhaka.
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DATA AND METHODOLOGY

- The number of daily COVID-19 cases and daily weather data of Dhaka have been used.

- The meteorological indicators included in the study are minimum temperature, maximum temperature, average
temperature, minimum humidity, maximum humidity, and average humidity.

- As the incubation period of COVID-19 varies from 1 day to 14 days, these two variables are evaluated for four timeframes,
namely, on the day of the case, within 3, 7, and 14 days of the case to provide insight into the right incubation period ($ahin,
2020).

- Spearman’s rank correlation test between March 30, 2020, and May 9, 2020, with different incubation periods, were applied
for data analysis.
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The dataset of daily COVID-19 cases in Dhaka for the period of April 14 — May 09, 2020, was obtained from COVID-19
Bangladesh (https://covid19.cramstack.com), an online information site approved by Bangladesh Government. The weather data
for the period of March 30 — May 29, 2020, were obtained from the Bangladesh Meteorological Department.
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RESULT

For humidity and temperature, the highest correlations were observed for average humidity 14 days ago, and maximum
temperature 7 days ago respectively.

Table 1: Spearman’s correlation coefficients between COVID-19 and climate variables

Spearman correlation coefficient
Climate variables
14 days ago 7 days ago 3 days ago On the day
Minimum Temperature 0.129 -0.136 -0.041 -0.044
Maximum Temperature -0.474 -0.578 -0.303 -0.212
Average Temperature -0.319 -0.562 -0.293 -0.075
Minimum Humidity 0.557 0.529 0.486 0.271
Maximum Humidity 0.247 0.400 0.570 0.572
Average Humidity 0.598 0.553 0.491 0.245

Figure 1: The comparison of Spearman's correlation coefficients for different variables

Average Humidity on the day
Average Humidity 3 days ago
Average Humidity 7 days ago
Average Humidity 14 days ago
Maximum Humidity on the day
Maximum Humidity 3 days ago
Maximum Humidity 7 days ago
Maximum Humidity 14 days ago
Minimum Humidity on the day
Minimum Humidity 3 days ago

Minimum Humidity 7 days ago

Minimum Humidity 14 days ago
Average Temperature on the dayill

Average TemperatireBidaysiagon
AverageTemperature:7.daysago.
Average TemperatifelZidaysiagon
Maximum Temperature dijthedayl
Maximum Temperatifejsidaysiagoll
Maximum Temperature;7.days:ago..

Maximum TemperatireAdaySIagom

Minimum Temperature on the dayill
Minimum Temperature 3 days agdill
Minimum Temperature 7 daySlagom

Minimum Temperature 14 days ago I

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

The maximum temperature within 7 and 14 days, and average temperature within 7 days show moderate correlation. The
correlation is negative which means as the temperature lowers, the number of cases increases.
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In this study, minimum humidity within 3, 7, and 14 days show a moderate correlation. Also, maximum humidity within 3
and 7 days, and on the day of the cases, and average humidity within 3, 7, and 14 days show moderate correlation.
Correlation with humidity is positive, which indicates as the humidity rises, the number of cases increases too.

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=A7-3F-44-58-50-0D-ED-BF-47-C9-CB-A9-05-95-06-4D&pdfprint=true&gue...  7/12



12/10/2020

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=A7-3F-44-58-50-0D-ED-BF-47-C9-CB-A9-05-95-06-4D&pdfprint=true&gue. ..

AGU - iPosterSessions.com

DISCUSSION

First, analysis shows a negative correlation with temperature. Lower temperatures are favorable for the COVID-19 transmission.
The highest correlations were observed for maximum temperature within 7 days. Similar types of results were found in some
other recent studies (Tosepu et al., 2020 and Sahin, 2020). In this study, the correlation coefficient value (-0.562) for average
temperature within 7 days is even higher compared to the rs values (- 0.483 and - 0.392) and of both of the studies.

Second, analysis shows a negative and positive correlation with temperature and humidity respectively. Lower temperatures and
higher relative humidity favored the COVID-19 transmission. The highest correlations were observed for average humidity 14
days ago, and maximum temperature 7 days ago respectively. But, this result is inconsistent with the result found in some
other studies conducted in China (Liu et al., 2020; Xie and Zhu, 2020), Iran (Ahmadi et al., 2020), Europe, and the United
States of America (Bukhari and Jameel, 2020). Those authors found no evidence supporting that COVID-19 case counts could
decline when the weather becomes warmer. On the other hand, Liu et al. (2020) based on data from 130 Chinese cities,
except Wuhan, between January 20 and March 2, 2020, emphasized that lower temperature and humidity are likely to
favor the transmission of COVID-19. However, based on the data (January 20 - March 2, 2020) from 130 Chinese cities
excluding Wuhan, Liu et al., 2020 states that lower humidity is likely to favor the transmission of COVID-19.

Studies conducted in the coldest countries or in the season of cool temperatures might not be applicable for tropical regions due
to the meteorological conditions of the temperate countries in the period of time of the studies (Auler et al., 2020). The first
study (Auler et al., 2020) that attempts to model the effects of meteorological factors in COVID-19 in tropical climate
found that higher mean temperatures and average relative humidity favored the COVID-19 transmission.
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CONCLUSION

Understanding the proper relationship between climate indicators and the COVID-19 pandemic will be useful for the projection
and early warning for disease severity, as well as local policymaking on population mobility. However, this study has some
limitations too. Many other factors such as virus resistance, population mobility, indoor humidity, social distancing, personal
hygiene issues including handwashing habits, and use of hand sanitizers were not considered in this study due to the complexity
and availability of data. In fact, this study is a rapid analysis. The analysis shows a negative and positive correlation with
temperature and humidity respectively. Lower temperatures and higher relative humidity favored the COVID-19 transmission.
The highest correlations were observed for average humidity 14 days ago, and maximum temperature 7 days ago respectively.
This study intends to add a new dimension to the COVID-19 research in Bangladesh and urges further investigation to
understand the influence of tropical weather conditions and epidemic transmission of the coronavirus.
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ABSTRACT

The study investigates the impact of temperature and humidity on COVID-19 cases in Dhaka, Bangladesh. Several studies
have identified a relationship between meteorological indicators the number of cases. However, the lack of a study of
COVID-19 in tropical climate countries was the strong motivation for this research. There was no studies conducted in
Bangladesh to determine how weather variables impact on COVID-19 transmission in its tropical climate. The
meteorological influence on coronavirus in tropical climate is different from that of coldest countries or in the season of cool
temperatures. Therefore, this study intends to add a new dimension to the COVID-19 research. Number of daily COVID-19
cases and daily weather data of Dhaka have been used. The meteorological indicators included in the study are minimum
temperature, maximum temperature, average temperature, minimum humidity, maximum humidity, and average humidity.
Each of these variables were evaluated based on four time frames, namely, on the day of the case, within 3, 7, and 14 days of
the case to address the right incubation period. Spearman’s rank correlation test between March 30, 2020 and May 9, 2020
with different incubation periods were applied for data analysis. Results suggest that COVID-19 transmission has a negative
and positive correlation with temperature and humidity, respectively. It indicates lower temperatures and higher relative
humidity favored the COVID-19 transmission. The highest correlations were observed for average humidity 14 days ago, and
maximum temperature 7 days ago respectively. Maximum temperature within 7 and 14 days, and average temperature within
7 days show a moderate correlation, whereas, minimum humidity within 3, 7, and 14 days, maximum humidity within 3 and
7 days, and on the day of the cases, and average humidity within 3, 7, and 14 days show moderate correlation with the
number of cases. Understanding the proper relationship between climate indicators and COVID-19 pandemic will be useful
for the projection and early warning for disease severity.
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