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The aim of the study was to evaluate the impact of weather parameters i.e. temperature and
humidity on COVID-19 spread in target locations of Jammu Division of Jammu Kashmir
Union Territory, India. The timeline of data opted to analyze the weather parameters and
COVID-19 cases were between 1% July 2020 and 20™ August 2020. Pearson Correlation in
SPSS 16.0 was implemented to define the magnitude of association between the number of
daily new cases and weather parameters. During cumulative analysis of the entire region, it
was found that the COVID-19 cases decreased with increase in temperature and vice-versa
and there was significant increase in COVID-19 cases with increase in humidity levels of
atmosphere and vice-versa. Therefore, the study results may guide authorities and policy
makers on taking specific measures to the curb the weather based COVID-19 spread.

Introduction

After lockdown implemented amid COVID-
19 pandemic, the world has now entered a
phase where we believe pandemics could be
more common in future but this fiction movie
like situation can be reversed if we stop the
overexploitation of the nature and start
utilizing its resources and other ecological
components sustainably. Whenever such
horrible situations are about to come, the
mother earth has tried it’s best to wave toward
humans symbolizing control and management
towards unfriendly behavior but selfishness
has made us blind and sense less towards the
simple gestures of nature. The 2002 SARS

outbreak, 2009 swine flu pandemic, 2012
MERS pandemic (www.cdc.gov) and 2019
COVID pandemic are the clear answers of
nature that we need to accept because of our
failure to live in harmony and interpret these
reflections to those who still have kept
themselves isolated from practical biological
world in the name of raising unsustainable
economy.

Based on 2019 population projection by NCP
report (RPP, 2019), the population of Jammu
Kashmir is 1,32,03,000. As on 26" August
2020; 6:30 PM, the confirmed cases in
Jammu Kashmir Union Territory were 34,411
out of which confirmed per million were
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2,558 per million i.e. 2,558 out of every 10
lakh people in Jammu and Kashmir have
tested positive for the COVID-19 whereas the
active ratio was 23 % i.e. for every 100
confirmed cases nearly 22 were currently
infected; moreover the recovery ratio was
about 75.8 % i.e. for every 100 confirmed
cases approximately 76 have recovered from
the virus but the fatality ratio was 1.9 % i.e.
for every 100 confirmed cases about 2 have
unfortunately passed away from the virus;
also the average growth rate was roughly 2 %,
i.e. in the last one week; the number of new
infections has grown by an average of 2 %
every day (www.covidl9india.org). The
outstanding efforts of the Jammu Kashmir
administration has led to an increased testing
efficiency with time and as a result of which
COVID-19 test per million population has
risen up to 67,267 (www.covidl9india.org)
which has curbed the pace of infection spread
in the entire region.

COVID-19 or Coronavirus disease 2019 was
first traced in Wuhan, China in December
2019 (Zhu et al., 2019). The World Health
Organization  declared COVID-19 as
pandemic (WHO, 2020) because of its rapid
spread in several countries outside China. In
India, as on 26™ August 2020, 6.30 PM, there
were 32,39,096 confirmed cases and 59,645
deaths (www.covidl9india.org). COVID -19
first case in India was first reported in Kerala
on January 30 and since then we have facing
huge surge in cases number and was declared
as Pandemic by WHO in mid-march 2020
(WHO, 2020). The control measures were
opted to reduce the intensity of its spread with
lockdown considered most effective option in
lowering infection numbers; despite all
protective  measures and to reduce
contamination, we still have noticed case rise
of COVID-19 infection in subtropical region
of Jammu Kashmir since the onset of
monsoon causing rise in humidity levels
across the region. According to WHO, the

symptoms of COVID-19 infection are fever,
tiredness, dry cough, shortness of breath,
aches, pains and sore throat. Recent studies
have proved that COVID-19 spread through
human-to-human transmission (Chan et al.,
2020; Li et al.,, 2020; Wang et al., 2020).
Certain climatic conditions can instigate the
spread of disease (Tosepu et al., 2020). It has
been proven already that temperature;
humidity and wind speed are variables that
can determine the survival and transmission
of SARS virus and can be used in same case
study too (Yuan et al., 2006). Virus can be
transmitted through climatic factors also
(Dalziel et al., 2018) but still the research on
climate change vs. COVID-19 spread is
limited, so this research and analysis can be a
contribution in understanding the pattern and
prevention of COVID-19 disease in future.

Thus, the present study is more aligned
towards evaluating the correlation between
meteorological parameters and COVID-19
pandemic.

Materials and Methods

The Jammu division study locations of
Jammu Kashmir Union Territory were
represented by Rajouri, Jammu and Kathua
districts which fall in coordinates between
32.7266° N, 74.8570° E to 32.3863° N,
75.5173° E. The temperature (°C) and
humidity (%) are considered as parameters of
weather and the data related to weather
parameters (from 1% July 2020 to 20" August
2020) was recorded from Agrometeorological
Observatory situated at respective locations
under study. The data related to COVID-19
cases in respective districts of same timeline
was gathered from www.covidl9india.org
and same was analyzed graphically for the
entire region (Fig. 1). Pearson Correlation in
SPSS 16.0 was implemented to define the
magnitude of association between the number
of daily new cases and weather parameters. It
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summarizes the results and explains how well
the association between daily transmission
and weather parameters can bedemarcated.

Results and Discussion
The correlation results of weather parameters

vs. COVID-19 cases in the study region have
been highlighted in Table 1 and graphically in

Figure 2. During analysis, it was evaluated
that the temperature was in significant
negative correlation with COVID-19 cases in
Jammu and Kathua; however it remained
negatively non-significant in Rajouri and
Reasi districts. During cumulative analysis of
the entire locations, it was found that the
COVID-19 cases decreased with increase in
temperature and vice-versa.

Table.1 Correlation of coefficients among weather parameters vs. different districts and
cumulative analysis of study locations of Jammu division of Jammu Kashmir Union Territory

Jammu Temperature Humidity
Humidity -0.749** -
COVID-19 Cases -0.298* 0.579**

Rajouri Temperature Humidity
Humidity -0.679** -
COVID-19 Cases -0.122 -0.107
Kathua Temperature Humidity
Humidity -0.486** -
COVID-19 Cases -0.282* 0.075
Reasi Temperature Humidity
Humidity -0.474%* -
COVID-19 Cases -0.273 0.407**
Cumulative Temperature Humidity
Humidity -0.507** -
COVID-19 Cases -0.504** 0.611**

**Correlation is significant at 1% level of significance;
*Correlation is significant at 5% level of significance
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Fig.1: Trend of COVID-19 Cases in target locations of Jammu Division of Jammu
Kashmir, Union Territory
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Fig.2: COVID-19 cases in relation to Weather Parameters vs. Duration in the study locations
of Jammu Division of Jammu Kashmir, U.T
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The humidity reflected a significant positive
correlation with COVID-19 cases in Jammu
and Reasi while Rajouri and Kathua observed
non-significant positive correlation; however
the cumulative analysis of entire study region
highlighted the significant increase in
COVID-19 cases with increase in humidity
levels of atmosphere.

The same results were yielded in study carried
out by Wang et al., 2020 in China which
stated that Temperature and humidity have a
strong influence with COVID cases. Another
study by Sajadi et al., (2020) has also proven
that temperature and humidity affects the
distribution of seasonal behavior of
respiratory viruses significantly which reflects
the results of present study. The results with
significant observations in this study are
similar to the work of Chen et al., (2020)
which demonstrated that the meteorological
variables can predict worldwide outbreaks
with high correlations with real data. In
another study conducted at Wuhan which
explained that there is a correlation between
disease spread and weather, and such weather
factors will suppress the disease when
temperature rises (Guo et al., n.d.) which is in
strong relation with the results of the current
study. Worldwide it has also been noticed that
the temperature and humidity has
significantly  affected the COVID-19
transmission (Chen et al., 2020) signifying
the positive impact of our study. In another

research by Ma et al., (2020); using similar
parameters; it has been stated that temperature
and humidity variations can influence the
COVID-19 spread. A similar study was
conducted by Tosepu et al., (2020) examined
the correlation between weather andCOVID-
19 pandemic in Indonesia and found that the
temperature average (°C) is correlated with
COVID-19 pandemic which was in
association with our results. Also the results
of Jammu, Kathua and entire region
(cumulative) are in relation with the
experiment conducted by Bi et al., (2007) in
Beijing and Hongkong which was based on
correlation of the weather parameters with
SARS spread and the results reflected the
negative correlation of temperature with
SARS cases.

Despite in-depth analysis of weather and
COVID-19 cases data, it should be
acknowledged that this study has some
limitations. Out of large number of weather
parameters, very few are only considered for
study and are confined to a particular region.
Also, it should be mentioned that the role of
weather in COVID-19 cases surge, can only
be termed as correlation not causation at this
point of time. Several other factors might also
have acted as confounding factors in our
correlational observations such as topography,
testing facilities, related infrastructure,
quarantine measures, population migration
and policies like lockdown. In future, it is
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possible that more effective and efficient
results can be yielded with the knowledge of
combined effect of all confounding
parameters stated above to fully understand
the transmission dynamics.

In conclusion the study highlighted an
important aspect of spread of COVID-19
cases in relation to weather parameters. This
can play a major role in identifying the
important areas which are vulnerable
according to spread and those which are safe
with slow growth rate in relation to weather
parameters. In country like India where
population density is very high, such study
reflecting weather parameter as a factor to
COVID-19 spread can help framing an
efficient policy in disease control and
management specially during onset of
monsoon. Thus, our study can be used as a
basis to understand the dynamics of COVID-
19 cases in relation to temperature and
humidity in specific region.
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