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ABSTRACT

A study was conducted in mid hill region of Rajouri district, J&K, India to analyze the impact
lockdown amid covid-19 pandemic on weather parameters. Day and night temperature readings
were recorded fortnightly from 1% March to 30" June 2020 from maximum and minimum
thermometer, rainfall values from ordinary rain gauge, and soil temperature at different depth from
soil thermometers and values were compared with data from 2017-2019 and normal. After
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climate change in future.

analyzing the data statistically using “Descriptive statistics” in MS-Excel 2010, it was observed that
within the period of lockdown, the change in day temperature was -6.66% from normal mean value,
however night temperature was least affected as it changes 10.33% and rainfall pattern was
19.27% more from normal mean value. The average change in soil temperature in morning at 5
cm, 10 cm and 20 cm depth in lockdown was -4.65%, 3.74% and 2.65% as compared to year 2019
(1* March to 30" June) mean value and the change in soil temperature in evening at same depths
was -5.14%, -11.30% and 0.3% from year 2019 (1% March to 30" June) depicting a slow change in
values. With the significant sustainable pattern observed in day and soil temperature parameters
and rainfall it can be concluded that lockdown might be an effective tool in reducing speed of

Keywords: Day and night temperature; rainfall; soil temperature; lockdown; COVID-19.

1. INTRODUCTION

Despite continuous efforts to curb the emission
worldwide, humans have still failed to reduce the
greenhouse gases number even to near normal.
Industrialization and Urbanization has synergized
the greenhouse effect in atmosphere resulting in
capturing the heat and then releasing it slowly;
significantly increasing the global temperature.
This sudden increase in temperature due to
anthropogenic activities has a dynamic impact on
the environmental health; affecting weather
parameters and agricultural productivity [1, 2, 3].
It is already predicted that by 2030, due to rising
temperature; India is expected to have 6 to 10
percent decrease in yield and can face changing
weather pattern causing 1.5 percent loss towards
GDP (Gross Domestic Product) [4]. In another
aspect of study related to demand and supply,
the population density in India over last two
decades has increased with a growth rate of
37.60%, thereby having a direct impact on
demand supply ratio, e.g. it has been noticed that
sales of vehicle since 2008 has been increased
with at least 15% per annum and in relation to
this, the transport demand is expected to rise by
200% between 2015-2030 [5,6] significantly
increasing emissions worldwide. Therefore, the
absolute consequence of rising emissions,
growing population and increasing supply
demand ratio will be on the healthy ecosystem
survival, long term productivity and sustainability.

COVID-19 disease was first identified in Wuhan,
China in December 2019 and is highly
contagious in nature. The disease has spread
to almost every part of the world and has
been declared a global pandemic in March
2020 by World Health Organization [7]. The
ongoing pandemic of COVID-19 has forced
several countries of the world to observe
complete lockdown forcing people to stay in their
homes. India also faced the phase of total

lockdown for 21days (in 1% phase) and
subsequent lockdown and unlock down phases
to avoid the spread of coronavirus to the
maximum possible extent. By this reaction,
almost every industrial sector and public
transportation movement was prohibited and this
ultimately had a dramatic impact on weather and
pollution parameters of Shivaliks, PirPanjal and
mid hill region of J&K. Therefore, lockdown can
be assumed to be an effective alternative
measure control the pace of climate change and
the present work is intended to explore the
degree of change in weather parameters from
lockdown to current situation with respect to
weather parameters from March to June month
of Year 2017, 2018, 2019, 2020 and normal data
of Rajouri district.

The impact of lockdown has been observed as
very much effective in reducing the emissions
and improvising the quality of air and sail.
Nationwide lockdown amid COVID-19 pandemic
has not only reduced the intensity of spread of
this viral disease but has emerged as a
new scientific tool to curb the pace of
changing climate and weather parameters. The
present study has provided an opportunity to
study the change in weather context and has
enforced to work more in this direction to
evaluate the efficacy of lockdown in managing
the weather parameter towards normal with high
focus on sustainability. The objectives of the
study:

(i) To compare the weather parameters
change in Rajouri during the lockdown
periods on forth night basis with normal
weather data and

(i) To quantify the magnitude of variation in
temperature and moisture of mid hills of
Rajouri due to the implementation of
lockdown regulation during Lockdown
period
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Focusing on the Rajouri district, the study is
expected to be a valuable addition to the
scientific community and policy makers not only
to assess the impacts of lockdown on weather
parameters, but also its efficiency as a tool for
upgrading the changing climatic pattern within
the region with public involvement in upcoming
years.

2. MATERIALS AND METHODS

Rajouri district occupies an area of about 2630
Sqg. Km with peculiar physical features and lies in
between 33.3716° N latitude and 74.3152° E
longitude at an elevation of 915 meters above
the mean sea level. The District is situated in the
west of Jammu Province of Jammu Kashmir
Union Territory, India and is surrounded by the
Poonch, Reasi and Jammu Districts. In order to
analyze the change in the entire experimental
area, weather parameters were statistically
analyzed fortnightly i.e. 1% March up to 30" June
for year 2017-2020 and Normal but graphically
compared between lockdown and Normal. Day,
Night Temperature and Rainfall were the
parameters observed, analyzed during lockdown
and data was then compared with normal data
compiled from weather data of 35 vyears.
Calculation of deviation percentage and
graphical comparison was done between
lockdown and normal data. However, the soil
temperature at different depths (5, 10, 20 cm) in
Morning and Evening was statistically compared
with year 2017, 2018 and 2019 data but the
calculation of deviation percentage and graphical
comparison was done between 2019 and
lockdown data. Year 2020 data is considered as
lockdown data.

Day and Night temperature readings were
recorded from Maximum and Minimum
thermometer, Rainfall values from ordinary rain
gauge and Soil Temperature at different depth
from Soil Thermometers. All the instruments
have been installed at Agrometeorological Field
Unit (AMFU), Regional Agriculture Research
Station (RARS) Rajouri, J&K.

In order to have a representation of entire
population, Descriptive statistics method was
opted to find the Highest, Lowest, Mean,
Standard Error, Standard Deviation, Coefficient
of Variation, Kurtosis and Skewness values and
was run in MS-Excel 2010 along with Pearson
Correlation in SPSS 16.0 to find out the
significant values and impact of one parameter
over another.

3. RESULTS AND DISCUSSION
3.1 Effect on Temperature
3.1.1 Day and night temperature

As the lockdown began, the day temperature
started decreasing and sustainable pattern was
observed (Fig. 1) from 1% fortnight of March up to
2" fortnight of June as compared to 2017-2020
and normal (Table 1). During 1% fortnight of
March 2017-2020 and normal, lowest values
observed were 12.0, 18.0, 13.6, 11.5 and 21.0;
highest values observed were 24.0, 27.4, 22.6,
23.4 and 24.0. So, in 2020, the significant impact
of lockdown was observed in 1% fortnight of
March as day temperature was -15.78% than
normal mean value. The standard deviation
calculated was 3.84 in lockdown and 0.87 in
normal. During 2" fortnight of March 2017-2020
and normal, lowest values observed were 19.0,
19.6, 16.6, 16.4 and 23.4 lowest and highest
values noted were 32.4, 33.0, 29.2, 24.8 and
27.4 hereby significantly expressing -13.16%
change from normal. The standard deviation
calculated was 2.04 in lockdown and 1.28 in
normal. Again, in 1% fortnight of April 2017-2020
and normal, the lowest and highest values noted
were 15.4, 23.4, 28.0, 23.6 and 25.7 whereas
highest values observed were 34.0, 32.0, 31.6,
29.6 and 29.4 significantly depicting -1.48%
variation from normal mean temperature value.
The standard deviation calculated was 1.67 in
lockdown and 1.16 in normal. Following data
collection in 2”dfortnight of April 2017-2020 and
normal, lowest values were 20.0, 22.0, 16.2, 23.0
and 27.7 and highest values were 35.0, 36.2,
33.8 30.8 and 31.1 illustrating -8.88% significant
change from normal mean value. The standard
deviation calculated was 2.58 in lockdown and
1.10 in normal. During 1% fortnight of May 2017-
2020 and normal, lowest values observed were
248, 20.2, 26.2, 30.7 and highest values
observed were 36.4, 34.8, 34.6, 32.6 and 33.0
representing -4.98% deviation from normal mean
value. The standard deviation calculated was
2.60 in lockdown and 0.66 in normal. During 2™
fortnight of May 2017-2020 and normal, lowest
values observed were 27.0, 32.4, 26.0, 26.0 and
32.9 highest values observed were 37.4, 38.0,
376, 36.5 and 34.7 representing -1.81%
deviation from normal mean value. The standard
deviation calculated was 2.68 in lockdown and
0.49 in normal. During 1 fortnight of June 2017-
2020 and normal, lowest values observed were
29.8, 32.0, 21.0, 24.8 and 34.4 highest values
observed were 40.4, 39.2, 38.2, 34.6 and 35.4
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illustrating -14.09% deviation from normal mean
value. The standard deviation calculated was
2.94 in lockdown and 0.36 in normal. During 2"
fortnight of June 2017-2020 and normal, lowest
values observed were 22.4, 24.0, 29.8, 30.6 and

31.3 highest values observed were 35.8, 36.8,
37.6, 37.0 and 34.6 representing 1.17% deviation
from normal mean value. The standard deviation
calculated was 1.85 in lockdown and 0.92 in
normal.

Table 1. Descriptive coefficients of day temperature (°C) from March —June for the year 2017-

2020 and normal

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness
March (1st 2017 12.00 24.00 18.19 112 434 0.24 -1.47 -0.47
Fortnight) 2018 18.00 27.40 2365 0.76 295 0.12 -0.35 -0.61
2019 13.60 22.60 17.75 083 3.20 0.18 -1.61 0.18
2020 11.50 23.40 19.04 099 3.84 0.20 -0.33 -0.94
Normal 21.02 24.01 22.09 0.23 0.87 0.04 -0.02 0.59
March 2017 19.00 32.40 26.88 094 3.76 0.14 -0.23 -0.49
(2nd 2018 19.60 33.00 2740 090 3.61 0.13 -0.26 -0.33
Fortnight) 2019 16.60 29.20 2410 0.87 348 0.14 0.31 -0.42
2020 16.40 24.80 2241 051 204 0.09 4.40 -1.76
Normal 23.38 27.37 2535 0.32 1.28 0.05 -1.15 0.32
April (1st 2017 15.40 34.00 2695 1.44 558 0.21 -0.58 -0.54
Fortnight) 2018 23.40 32.00 2840 0.61 237 0.08 0.05 -0.43
2019 28.00 31.60 2992 0.31 1.20 0.04 -1.42 -0.02
2020 23.60 29.60 2693 043 1.67 0.06 -0.18 0.14
Normal 25.66 29.38 27.31 0.30 1.16 0.04 -0.84 0.59
April (2nd 2017 20.00 35.00 30.47 113 4.38 0.14 0.66 -0.90
Fortnight) 2018 22.00 36.20 30.21 114 442 0.15 -1.07 -0.35
2019 16.20 33.80 28.27 128 4.97 0.18 0.81 -1.02
2020 23.00 30.80 27.01 066 258 0.10 -1.27 -0.31
Normal 27.72 31.06 2948 0.28 1.10 0.04 -1.39 -0.07
May (1st 2017 24.80 36.40 3250 0.83 3.22 0.10 0.99 -1.21
fortnight) 2018 20.20 34.80 2965 091 351 0.12 2.92 -1.17
2019 26.20 34.60 3113 0.64 250 0.08 -0.34 -0.65
2020 24.40 32.60 30.13 0.67 2.60 0.09 0.06 -1.09
Normal 30.72 32.98 3169 0.17 0.66 0.02 -0.38 0.29
May (2nd 2017 27.00 37.40 32.38 0.81 3.22 0.10 -1.01 -0.18
fortnight) 2018 3240 38.00 3548 046 1.85 0.05 -1.14 -0.32
2019 26.00 37.60 32.01 0.88 3.53 0.11 -0.79 -0.16
2020 26.00 36.50 33.10 0.67 2.68 0.08 2.29 -1.43
Normal 32.93 34.67 33.78 0.12 0.49 0.01 -0.52 0.05
June (1st 2017 29.80 40.40 33.51 096 3.73 0.11 -0.92 0.80
fortnight) 2018 32.00 39.20 3565 055 214 0.06 -0.35 -0.06
2019 21.00 38.20 3441 1.09 421 0.12 7.83 -2.50
2020 24.80 34.60 3059 0.76 294 0.10 -0.12 -0.83
Normal 34.38 35.42 34.81 0.09 0.36 0.01 -0.99 0.67
June (2nd 2017 22.40 35.80 30.93 1.05 4.06 0.13 -0.51 -0.68
fortnight) 2018 24.00 36.80 3229 0.87 3.37 0.10 1.28 -1.00
2019 29.80 37.60 3418 059 230 0.07 -0.74 -0.31
2020 30.60 37.00 33.94 048 1.85 0.05 -0.71 -0.05
Normal 31.32 34.56 33.53 024 0.92 0.03 1.90 -1.53
Cumulative 2017 12.00 40.40 2898 0.56 6.14 0.21 0.43 -0.87
2018 18.00 39.20 30.36 044 4.89 0.16 -0.60 -0.35
2019 13.60 38.20 2896 0.56 6.20 0.21 -0.12 -0.80
2020 11.50 37.00 27.89 050 547 0.20 -0.01 -0.59
Normal 21.02 35.42 29.75 0.39 435 0.15 -1.03 -0.50
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In cumulative analysis of 122 days data for day 35.4.The change in day temperature in
temperature, lowest values observed lockdown was -6.66% from normal
were 12.0, 18.0, 13.6, 11.5 and 21.0 in 2017- mean value. The standard deviation
2020 and normal and Highest values calculated was 5.47 in lockdown and 4.35 in
noted were 404, 39.2, 38.2, 37.0 and normal.

Table 2. Descriptive coefficients of night temperature (°C) from March —June for the year 2017-
2020 and normal

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness

March (1st 2017 2.00 8.00 362 041 159 044 3.49 1.86
Fortnight) 2018 4.60 11.40 816 050 194 0.24 -0.93 -0.08
2019 2.80 9.20 557 039 152 0.27 1.42 0.66
2020 4.20 8.60 643 035 135 0.21 -1.06 0.16
Normal  4.90 6.75 575 0.12 0.47 0.08 0.24 0.46
March 2017 3.50 12.50 843 078 3.12 0.37 -1.32 -0.28
(2nd 2018 6.40 11.60 846 038 152 0.18 -0.72 0.54
Fortnight) 2019 4.60 11.20 711 047 186 0.26 0.60 1.08
2020 5.60 10.40 820 033 130 0.16 -0.15 -0.34
Normal 6.41 8.86 775 019 0.74 0.10 -0.79 -0.15

April (1st 2017 4.50 12.50 815 059 228 0.28 -0.74 0.14
Fortnight) 2018 8.40 14.40 11.05 051 1.96 0.18 -1.22 0.30
2019 9.80 13.60 1156 034 132 0.1 -1.41 0.27
2020 9.50 13.20 10.86 0.29 1.12 0.10 -0.36 0.59
Normal 8.17 10.98 954 021 0.83 0.09 -1.07 0.26
April (2nd 2017 8.40 17.50 1227 0.68 2.64 0.22 -0.15 0.53

Fortnight) 2018 8.50 14.20 11.77 047 183 0.16 -1.17 -0.40
2019 9.60 16.40 1211 043 1.67 0.14 2.13 1.17
2020 10.60 14.00 1264 0.25 0.96 0.08 -0.19 -0.47
Normal 10.33 11.87 11.17 010 0.40 0.04 0.18 -0.36
May (1st 2017 7.50 16.50 13.89 0.65 253 0.18 2.06 -1.61
fortnight) 2018 11.60 18.60 1494 064 249 017 -1.27 0.17
2019 10.40 14.20 1277 029 1.13 0.09 -0.46 -0.51
2020 12.40 16.80 1455 0.28 1.08 0.07 0.58 0.04
Normal 12.00 14.44 1344 019 0.75 0.06 0.02 -0.68
May (2nd 2017 12.80 19.00 16.04 044 1.78 0.1 -0.71 0.01
fortnight) 2018 14.80 17.50 15.88 0.18 0.72 0.05 -0.03 0.54
2019 13.50 16.20 1488 0.19 0.77 0.05 -0.31 -0.18
2020 16.20 19.80 1759 0.30 1.18 0.07 -0.78 0.68
Normal 14.14 15.81 15.06 0.13 0.51 0.03 -1.04 -0.01
June (1st 2017 15.00 20.50 1755 045 1.74 0.10 -1.12 0.26
fortnight) 2018 17.00 22.40 19.21 047 1.81 0.09 -0.81 0.53
2019 14.80 18.50 16.21 0.25 0.96 0.06 1.25 0.86

2020 15.40 20.40 17.19 0.38 1.46 0.09 -0.09 0.63
Normal 15.07 17.48 16.34 0.20 0.79 0.05 -1.44 0.15

June (2nd 2017 16.50 21.60 19.20 0.39 149 0.08 -0.30 -0.46
fortnight) 2018 17.60 20.80 19.35 0.22 0.86 0.04 -0.01 -0.08
2019 15.40 18.40 17.23 0.21 0.82 0.05 0.32 -0.60
2020 17.40 23.60 19.97 047 1.82 0.09 -0.52 0.42
Normal 16.66 18.14 17.48 0.11 042 0.02 -0.37 -0.42
Cumulative 2017 2.00 21.60 1239 049 544 044 -1.03 -0.33
2018 4.60 22.40 13.58 041 448 0.33 -1.15 0.03
2019 2.80 18.50 1216 0.37 4.08 0.34 -0.83 -0.49
2020 4.20 23.60 1342 042 466 0.35 -0.95 -0.08
Normal 4.90 18.14 12.06 0.364.00 0.33 -1.28 -0.17
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Night Temperature (1st March -

30th June)

Normal

=—2020

Day Temperature (1st March -

30th June)

Normal

=—2020

Fig. 1. Effect of lockdown on day and night temperature (°C) variation with normal
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The night temperature started easing down and
sustainable pattern was observed (Fig. 1) from
1% fortnight of March up to 2™ fortnight of June
as compared to 2017-2020 and normal (Table 2)
as the lockdown began. During 1°' fortnight of
March 2017-2020 and normal, lowest values
observed were 2.0, 4.6, 2.8, 4.2 and 4.9, highest
values observed were 8.0, 11.4, 9.2, 8.6 and 6.7.
So, in 2020, the significant impact of lockdown
was observed in 1% fortnight of March as night
temperature 10.57% than normal mean value.
The standard deviation calculated was 1.35 in
lockdown and 0.47 in normal. During 2" fortnight
of March 2017-2020 and normal, lowest values
observed were 3.5, 6.4, 4.6, 5.6 and 6.4 lowest
and highest values noted were 12.5, 11.6, 11.2,
10.4 and 8.9 thereby significantly expressing
5.48% change from normal. The standard
deviation calculated was 1.30 in lockdown and
0.74 in normal. Again, in 1%fortnight of April
2017-2020 and normal, the lowest and highest
values noted were 4.5, 8.4, 9.8, 9.5 and 8.2
whereas highest values observed were 12.5,
14.4, 13.6, 13.2 and 11.0 significantly depicting
12.15% variation from normal mean temperature
value. The standard deviation calculated was
1.12 in lockdown and 0.83 in normal. Following
data collection in 2”dfortnight of April 2017-2020
and normal, lowest values were 8.4, 8.5, 9.6,
10.6 and 10.3 and highest values were17.5,
14.2, 16.4, 14.0 and 11.9 illustrating -11.62%
significant change from normal mean value. The
standard deviation calculated was 0.96 in
lockdown and 0.40 in normal. During 1* fortnight
of May 2017-2020 and normal, lowest values
observed were 7.5, 11.6, 10.4, 12.4 and 12.0
highest values observed were 16.5, 18.6, 14.2,
16.8 and 14.4 representing 7.62% deviation from
normal mean value. The standard deviation
calculated was 1.08 in lockdown and 0.75 in
normal. During 2 fortnight of May 2017-2020
and normal, lowest values observed were 12.8,
148, 135, 16.2 and 14.1 highest values
observed were 19.0, 17.5, 16.2, 19.8 and 15.8
representing 14.38% deviation from normal
mean value. The standard deviation calculated
was 1.18 in lockdown and 0.51 in normal. During
15t fortnight of June 2017-2020 and normal,
lowest values observed were 15.0, 17.0, 14.8,
15.4 and 15., highest values observed were 20.5,
22.4, 18.5, 20.4 and 17.5 illustrating 4.94%
deviation from normal mean value. The standard
deviation calculated was 1.46 in lockdown and
0.79 in normal. During 2M fortnight of June 2017-
2020 and normal, lowest values observed were
16.5, 17.6, 15.4, 17.4 and 16.7 highest values
observed were 21.6, 20.8, 18.4, 23.6 and 18.1

representing 12.46% deviation from normal
mean value. The standard deviation calculated
was 1.82 in lockdown and 0.42 in normal.

In cumulative analysis of 122 days data for night
temperature, lowest values observed were 2.0,
4.6, 2.8, 4.2 and 4.9 in 2017-2020 and normal
and highest values noted were 21.6, 22.4, 18.5,
23.6 and 18.1 (Table 2). The change in night
temperature in lockdown was 10.13% from
normal mean value as no significant change was
observed. The standard deviation calculated was
4.66 in lockdown and 4.00 in normal. In the
study, it was found that the significant impact of
lockdown was found to be more on day
temperature than on night temperature and can
be correlated to the CO, content in air. This
essentially proves that the reduction in level of
CO, might have reduced the warming capacity
leading to reduced temperature during day time
in lockdown period [1]. Also, the fluctuation in
CO, pattern due to lack of anthropogenic
activities amid lockdown could have reduced the
gases content in atmosphere [7]. Also, due to the
lockdown, emissions have reduced, thereby
significantly reducing soot and sulphate particles
which absorbs sunlight and causes more
warming [1].

3.1.2 Effect on soil temperature (Morning
and evening) at 5, 10 and 20 cm depth

As the lockdown began, the soil temperature at 5
cm depth in the morning started easing down
and sustainable pattern was observed (Fig. 2)
from 1% fortnight of March up to 2™ fortnight of
June as compared to 2017-2019 and 2020
(Table 3). During 1% fortnight of March 2017-
2019 and 2020, lowest values observed were
6.5, 9.0, 6.0 and 8.0, highest values observed
were 10.0, 13.5, 9.5 and 12.0. So, in 2020, the
significant impact of lockdown was observed in
1% fortnight of March as soil temperature at 5cm
depth was 24.47% than 2019 mean value. The
standard deviation calculated was 1.29 in
lockdown and 0.94 in 2019. During 2™ fortnight
of March 2017-2019 and 2020, lowest values
observed were 8.0, 12.0, 8.0 and 9.5 lowest and
highest values noted were 23.5, 23.5, 20.5 and
245 thereby significantly expressing 0.57%
change from 2019 mean value. The standard
deviation calculated was 3.74 in lockdown and
3.62 in 2019. Again, in 1°'fortnight of April 2017-
2019 and 2020, the lowest and highest values
noted were 10.0, 15.0, 11.5 and 11.5 whereas
highest values observed were 15.5, 16.5, 16.5
and 15.5 significantly depicting -5.68% variation
from 2019 normal mean value. The standard
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deviation calculated was 1.17 in lockdown and
1.61 in 2019. Following data collection in 2"
fortnight of April 2017-2019 and 2020, lowest
values were 13.5, 12.5, 13.5 and 12.5 and
highest values were 23.5, 23.5, 20.5 and 24.5
illustrating -1.18% significant change from 2019
mean value. The standard deviation calculated
was 3.29 in lockdown and 1.57 in 2019. During
1% fortnight of May 2017-2019 and 2020, lowest
values observed were 13.5, 14.5, 16.5 and 15.0
highest values observed were 22.0, 21.0, 19.5
and 18.5 representing -9.21% deviation from
2019 mean value. The standard deviation
calculated was 1.06 in lockdown and 0.93 in
2019. During 2™ fortnight of May 2017-2019 and
2020, lowest values observed were 19.0, 19.5,
17.5 and 19.0 highest values observed were
23.5, 23.5, 20.5 and 24.5 representing 12.29%
deviation from 2019 mean value. The standard
deviation calculated was 1.54 in lockdown and
1.04 in 2019. During 1% fortnight of June May
2017-2019 and 2020, lowest values observed
were 20.0, 21.5, 20.0 and 17.0 highest values
observed were 24.5, 256, 22.0 and 235
illustrating -3.93% deviation from 2019 mean
value. The standard deviation calculated was
210 in lockdown and 0.72 in 2019. During 2
fortnight of June May 2017-2019 and 2020,
lowest values observed were 20.0, 20.0, 20.0
and 23.0 highest values observed were 24.5,
235, 23.0 and 27.5 representing 15.59%
deviation from 2019 mean value. The standard
deviation calculated was 1.15 in lockdown and
1.08 in 2019.

In cumulative analysis of 122 days data for soil
temperature at 5cm depth in morning, lowest
values observed from 2017-2020 were 6.5, 9.0,
6.0 and 8.0 and highest values noted were 24.5,
256, 23.0 and 27.5. The change in soall
temperature at 5cm depth in morning in
lockdown was -4.65% from 2019 mean value.
The standard deviation calculated was 4.94 in
lockdown and 1.97 in 2019.

As the lockdown began, the soil temperature at 5
cm depth in the evening hours started easing
down and sustainable pattern was observed (Fig.
2) from 1% fortnight of March upto 2™ fortnight of
June as compared to 2017-2019 and 2020
(Table 4). During 1% fortnight of March 2017-
2019 and 2020, lowest values observed were
115, 145, 115 and 10.5; highest values
observed were 22.0, 23.5, 20.0 and 19.5. So, in
2020, the significant impact of lockdown was
observed in 1% fortnight of March as day
temperature was -81.85% than 2019 mean

value. The standard deviation calculated was
2.98 in lockdown and 2.59 in 2019 mean value.
During 2m fortnight of March 2017-2019 and
2020, lowest values observed were 17.0, 19.0,
14.0 and 16.0 lowest and highest values noted
were 30.0, 30.0, 26.0 and 225 thereby
significantly expressing 0.63% change from 2019
mean. The standard deviation calculated was
1.84 in lockdown and 3.34 in 2019. Again, in 18
fortnight of April 2017-2019 and 2020, the lowest
and highest values noted were 15.0, 24.0, 27.5
and 22.0 whereas highest values observed were
30.0, 31.0, 31.5 and 27.0 significantly depicting -
19.71% variation from normal mean value. The
standard deviation calculated was 1.57 in
lockdown and 1.03 in 2019. Following data
collection in 2™ fortnight of April 2017-2019 and
2020, lowest values were 20.0, 20.0, 18.0 and
22.0 and highest values were 34.0, 34.0, 34.5
and 28.0 illustrating -9.45% significant change
from normal mean value. The standard deviation
calculated was 2.01 in lockdown and 4.61 in
normal. During 1% fortnight of May 2017-2019
and 2020, lowest values observed were 22.5,
20.5, 26.0 and 23.5 highest values observed
were 38.0, 34.5, 34.5 and 30.5 representing -
8.26% deviation from 2019 mean value. The
standard deviation calculated was 2.12 in
lockdown and 2.73 in 2019. During 2" fortnight
of May 2017-2019 and 2020, lowest values
observed were 24.0, 33.0, 25.5 and 28.0 highest
values observed were 37.5, 38.5, 38.5 and 35.5
representing -1.47% deviation from 2019 mean
value. The standard deviation calculated was in
1.96 lockdown and 4.26 in 2019. During 1%
fortnight of June 2017-2019 and 2020, lowest
values observed were 26.0, 26.5, 21.0 and 23.0
highest values observed were 37.5, 41.0, 39.0
and 35.0 illustrating -18.61% deviation from 2019
mean value. The standard deviation calculated
was 3.48 in lockdown and 4.49 in normal. During
2 fortnight of June 2017-2019 and 2020, lowest
values observed were 22.5, 20.0, 28.0 and 33.0
highest values observed were 33.5, 37.5, 41.0
and 42.0 representing 5.83% deviation from
2019 mean value. The standard deviation
calculated was 2.83 in lockdown and 3.49 in
2019 normal.

In cumulative analysis of 122 days, lowest values
observed were 11.5, 14.5, 11.5 and 10.5 and
highest values observed were 38.0, 41.0, 41.0
and 42.0 from 2017-2020. The change in soll
temperature in the evening at 5cm depth in
evening was -5.14% from 2019 mean value. The
standard deviation calculated was 7.48 in
lockdown and 6.65 in 2019.
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Fig. 2. Effect of lockdown on soil temperature (°C) at 5 cm depth in morning and evening variation with year 2019
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Table 3. Descriptive coefficients of soil temperature (°C) at 5 cm depth in morning from

March — June for the year 2017-2020 and normal

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness
March (1st 2017 6.50 10.00 810 025 0.99 0.12 -0.50 0.33
Fortnight) 2018 9.00 13.50 11.10 0.31 1.20 0.11 -0.16 0.09
2019 6.00 9.50 750 024 094 0.13 -0.13 0.37
2020 8.00 12.00 993 033 129 0.13 -0.89 -0.34
March 2017 8.00 23.50 16.60 048 4.20 0.25 -0.95 -0.30
(2nd 2018 12.00 23.50 17.03 0.37 3.27 0.19 -0.84 0.44
Fortnight) 2019 8.00 20.50 1545 041 3.62 0.23 -0.79 -0.65
2020 9.50 24.50 1554 043 3.74 024 -0.38 0.72
April (1st 2017 10.00 15.50 13.07 043 1.68 0.13 -0.81 -0.55
Fortnight) 2018 15.00 16.50 1573 0.15 0.56 0.04 -1.33 -0.08
2019 11.50 16.50 1413 042 161 0.1 -1.18 -0.23
2020 11.50 15.50 13.37 0.30 1.17 0.09 -0.89 0.29
April (2nd 2017 13.50 23.50 19.38 0.37 250 0.13 -0.25 -0.63
Fortnight) 2018 12.50 23.50 18.76 044 299 0.16 -1.01 -0.10
2019 13.50 20.50 17.87 0.23 1.57 0.09 0.98 -0.72
2020 12.50 24.50 17.66 049 3.29 0.19 -0.88 0.48
May (1st 2017 13.50 22.00 1940 062 241 0.12 1.1 -1.15
fortnight) 2018 14.50 21.00 17.97 048 1.88 0.10 -0.49 -0.26
2019 16.50 19.50 18.13 0.24 0.93 0.05 -0.48 -0.30
2020 15.00 18.50 16.60 0.27 1.06 0.06 -0.68 0.07
May (2nd 2017 19.00 23.50 2113 0.35 140 0.07 -1.39 0.17
fortnight) 2018 19.50 23.50 22.00 0.30 1.18 0.05 -0.13 -0.93
2019 17.50 20.50 18.97 0.26 1.04 0.05 -1.12 0.50
2020 19.00 24.50 2163 0.39 154 0.07 -0.13 0.54
June (1st 2017 20.00 24.50 2210 0.32 1.24 0.06 0.02 -0.01
fortnight) 2018 21.50 25.60 2317 0.28 1.08 0.05 0.84 0.89
2019 20.00 22.00 2113 0.19 0.72 0.03 -0.93 -0.54
2020 17.00 23.50 20.33 0.54 2.10 0.10 -1.19 -0.05
June (2nd 2017 20.00 24.50 2213 0.34 1.32 0.06 -0.67 0.10
fortnight) 2018 20.00 23.50 2190 0.24 095 0.04 -0.14 -0.47
2019 20.00 23.00 21.27 0.28 1.08 0.05 -1.56 -0.03
2020 23.00 27.50 2520 0.30 1.15 0.05 0.34 -0.36
Cumulative 2017 6.50 24.50 16.91 048 5.29 0.31 -1.11 -0.49
2018 9.00 25.60 17.65 0.39 4.33 0.25 -1.25 -0.09
2019 6.00 23.00 1589 045 494 0.31 -1.02 -0.55
2020 8.00 27.50 16.63 047 5.17 0.31 -1.04 0.34

As the lockdown began, the soil temperature at
10cm depth in the morning started easing down
and sustainable pattern was observed (Fig. 3)
from 1%fortnight of March upto 2™ fortnight of
June as compared to 2017-2019 and 2020
(Table 5). During 1% fortnight of March 2017-
2019 and 2020, lowest values observed were
7.5, 10.0, 7.5 and 10.0; highest values observed
were 11.0, 14.0, 11.0 and 12.5. So, in 2020, the
S|9n|f|cant impact of lockdown was observed in

fortnight of March as day temperature was
2315% than 2019 normal mean value. The
standard deviation calculated was 0.80 in
lockdown and 0.92 in normal. During 2" fortnight
of March 2017-2019 and 2020, lowest values

observed were 8.5, 12.5, 9.0 and 11.0 lowest
and highest values noted were 17.0, 16.0, 13.0
and 13.5 thereby significantly expressing 16.49%
change from 2019 normal. The standard
deviation calculated was 0.78 in lockdown and
1.15 in 2019. Again, in 1Stfortnight of April 2017-
2019 and 2020, the lowest and highest values
noted were 11.5, 16.0, 12.5 and 13.5 whereas
highest values observed were 16.5, 18.0, 18.0
and 17.0 significantly depicting -2.87% variation
from 2019 normal mean value. The standard
deviation calculated was 1.06 in lockdown and
1.83 in 2019. Following data collection in 2"
fortnight of April 2017-2019 and 2020, lowest
values were 15.0, 13.5, 15.0 and 14.0 and
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highest values were 23.0, 20.0, 20.0 and 17.5
illustrating -12.78% significant change from 2019
normal mean value. The standard deviation
calculated was 1.06 in lockdown and 1.39 in
2019. During 1% fortnight of May 2017-2019 and
2020, lowest values observed were 16.5, 15.0,
18.0 and 16.5 highest values observed were
24.5, 21.5, 21.5 and 19.5 representing -10.50%
deviation from 2019 normal mean value. The
standard deviation calculated was 0.88 in
lockdown and 0.98 in 2019. During 2" fortnight
of May 2017-2019 and 2020, lowest values
observed were 20.0, 21.0, 19.0 and 20.5 highest
values observed were 25.0, 25.5, 26.5 and 26.5
representing 11.02% deviation from 2019 normal

mean value. The standard deviation calculated
was 1.52 in lockdown and 0.99 in 2019. During
1t fortnight of June 2017-2019 and 2020, lowest
values observed were 21.5, 23.0, 22.0 and 20.5
highest values observed were 26.5, 26.0, 24.0
and 24.5 illustrating -3.13% deviation from 2019
normal mean value. The standard deviation
calculated was 1.42 in lockdown and 0.67 in
2019. During 2" fortnight of June 2017-2019 and
2020, lowest values observed were 21.5, 20.0,
21.5 and 24.5 highest values observed were
25.5, 25.0, 24.5 and 29.5 representing 11.24%
deviation from normal mean value. The standard
deviation calculated was 1.23 in lockdown and
1.04 in 2019.

Table 4. Descriptive coefficients of soil temperature (°C) at 5 cm depth in evening from
March — June for the year 2017-2020

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness
March (1st 2017 11.50 22.00 1723 092 3.58 0.21 -1.16 -0.38
Fortnight) 2018 14.50 23.50 2013 0.72 2.79 0.14 -0.52 -0.84
2019 11.50 20.00 15.03 0.67 259 0.17 -1.08 0.31
2020 10.50 19.50 16.37 0.77 298 0.18 -0.08 -1.09
March 2017 17.00 30.00 2447 090 358 0.15 -0.42 -0.41
(2nd 2018 19.00 30.00 2534 0.78 3.14 0.12 -0.56 -0.10
Fortnight) 2019 14.00 26.00 20.50 0.84 3.34 0.16 -0.32 -0.04
2020 16.00 22.50 20.63 046 1.84 0.09 1.12 -1.09
April (1st 2017 15.00 30.00 2533 124 482 0.19 0.19 -1.10
Fortnight) 2018 24.00 31.00 2720 0.56 2.16 0.08 -0.92 0.30
2019 27.50 31.50 29.33 0.27 1.03 0.04 0.85 0.01
2020 22.00 27.00 2450 041 1.57 0.06 -0.52 0.19
April (2nd 2017 20.00 34.00 30.83 1.10 4.28 0.14 2.18 -1.71
Fortnight) 2018 20.00 34.00 28110 1.20 4.64 0.17 -1.13 -0.36
2019 18.00 34.50 2777 119 461 0.17 -0.37 -0.46
2020 22.00 28.00 2537 052 2.01 0.08 -1.27 -0.51
May (1st 2017 22.50 38.00 3353 1.05 4.06 0.12 3.51 -1.87
fortnight) 2018 20.50 34.50 2737 097 375 0.14 -0.27 0.34
2019 26.00 34.50 30.53 0.70 2.73 0.09 -0.92 -0.33
2020 23.50 30.50 28.20 0.55 2.12 0.08 -0.13 -0.82
May (2nd 2017 24.00 37.50 3175 111 443 0.14 -1.16 -0.40
fortnight) 2018 33.00 38.50 36.56 0.50 2.01 0.05 -1.01 -0.82
2019 2550 38.50 3241 1.06 4.26 0.13 -0.98 -0.26
2020 28.00 35.50 3194 049 196 0.06 0.45 -0.39
June (1st 2017 26.00 37.50 3123 097 377 0.12 -1.20 0.40
fortnight) 2018 26.50 41.00 36.37 094 364 0.10 2.85 -1.40
2019 21.00 39.00 3467 1.16 449 0.13 5.98 =217
2020 23.00 35.00 29.23 0.90 348 0.12 -0.52 -0.38
June (2nd 2017 22.50 33.50 2917 0.87 3.36 0.12 -0.64 -0.47
fortnight) 2018 20.00 37.50 3187 123 478 0.15 1.47 -1.22
2019 28.00 41.00 35,53 0.90 349 0.10 0.14 -0.25
2020 33.00 42.00 3773 0.73 2.83 0.08 -0.95 -0.14
Cumulative 2017 11.50 38.00 2795 057 6.34 0.23 -0.27 -0.62
2018 14.50 41.00 2915 0.57 6.25 0.21 -0.91 -0.06
2019 11.50 41.00 28119 0.68 7.48 0.27 -0.59 -0.56
2020 10.50 42.00 26.74 0.60 6.65 0.25 -0.23 0.05
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Table 5. Descriptive coefficients of soil temperature (°C) at 10 cm depth in morning from

March - June for the year 2017-2020

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness
March (1st 2017 7.50 11.00 9.10 027 1.06 0.12 -0.40 0.43
Fortnight) 2018 10.00 14.00 11.87 0.31 1.20 0.10 -0.90 0.11
2019 7.50 11.00 863 024 092 0.11 1.94 1.16
2020 10.00 12.50 11.23 0.21 0.80 0.07 -1.17 0.19
March 2017 8.50 17.00 1297 0.73 291 0.22 -1.22 -0.24
(2nd 2018 12.50 16.00 14.09 0.26 1.02 0.07 -0.70 0.36
Fortnight) 2019 9.00 13.00 10.78 0.29 1.15 0.1 -0.38 0.21
2020 11.00 13.50 1291 0.19 0.78 0.06 1.34 -1.46
April (1st 2017 11.50 16.50 1457 044 170 0.12 -1.02 -0.70
Fortnight) 2018 16.00 18.00 17.00 0.15 0.60 0.04 -0.75 -0.29
2019 12.50 18.00 1540 047 1.83 0.12 -1.07 -0.40
2020 13.50 17.00 14.97 0.27 1.06 0.07 -0.87 0.52
April (2nd 2017 15.00 23.00 18.88 0.56 2.22 0.12 -0.66 0.14
Fortnight) 2018 13.50 20.00 1725 051 2.02 0.12 -0.91 -0.39
2019 15.00 20.00 18.08 0.35 1.39 0.08 0.05 -0.72
2020 14.00 17.50 16.03 0.26 1.06 0.07 -0.73 -0.43
May (1st 2017 16.50 24.50 2120 0.58 225 0.11 -0.12 -0.43
fortnight) 2018 15.00 21.50 18.93 0.52 2.03 0.1 -0.73 -0.43
2019 18.00 21.50 19.67 0.25 0.98 0.05 -0.10 -0.28
2020 16.50 19.50 17.80 0.23 0.88 0.05 -0.56 0.26
May (2nd 2017 20.00 25.00 2253 0.34 1.35 0.06 -0.32 0.04
fortnight) 2018 21.00 25.50 2369 0.33 1.31 0.06 -0.43 -0.69
2019 19.00 22.50 2091 0.25 0.99 0.05 -0.86 -0.12
2020 20.50 26.50 23.50 0.38 1.52 0.06 0.54 0.21
June (1st 2017 21.50 26.50 23.73 0.39 1.52 0.06 -0.65 0.27
fortnight) 2018 23.00 26.00 2430 0.23 0.88 0.04 -0.64 0.53
2019 22.00 24.00 23.03 0.17 0.67 0.03 -1.23 -0.14
2020 20.50 24.50 22.33 0.37 142 0.06 -1.13 0.39
June (2nd 2017 21.50 25.50 23.53 0.30 1.17 0.05 -0.95 -0.09
fortnight) 2018 20.00 25.00 2330 0.34 1.31 0.06 1.70 -1.18
2019 21.50 24.50 2337 0.27 1.04 0.04 -0.75 -0.57
2020 24.50 29.50 26.33 0.32 1.23 0.05 1.89 1.03
Cumulative 2017 7.50 26.50 18.33 049 546 0.30 -1.03 -0.52
2018 10.00 26.00 18.80 041 457 0.24 -1.28 -0.11
2019 7.50 24.50 1746 048 527 0.30 -1.09 -0.52
2020 10.00 29.50 18.14 047 5.18 0.29 -1.17 0.29

In cumulative analysis of 122 days, lowest values
observed were 7.5, 10.0, 7.5 and 10.0; highest
values observed were 26.5, 26.0, 24.5 and 29.5
from 2017-2020. The change in soil temperature
in the evening at 10cm depth in morning in
lockdown was 3.74% from 2019 mean value. The
standard deviation calculated was 7.48 in
lockdown and 6.65 in 2019.

As the lockdown began, the soil temperature at
10cm depth in the evening started easing down
and sustainable pattern was observed (Fig. 3)
from 1% fortnight of March upto 2™ fortnight of
June as compared to 2017-2019 and 2020
(Table 6). During 1% fortnight of March 2017-

2019 and 2020, lowest values observed were
12.0, 13.0, 10.0 and 11.5; highest values
observed were 18.5, 22.0, 17.5 and 17.0. So, in
2020, the significant impact of lockdown was
observed in 1% fortnight of March as soil
temperature (10cm) was 8.80% than 2019
normal mean value. The standard deviation
calculated 1.81 was in lockdown and 2.06 in
2019. During 2™ fortnight of March 2017-2019
and 2020, lowest values observed were 15.0,
18.5, 13.5 and 14.5 lowest and highest values
noted were 26.0, 27.5, 24.5 and 22.0 thereby
significantly expressing -6.17% change from
2019 normal mean value. The standard deviation
calculated was 1.67 in lockdown and 3.22 in
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2019. Again, in 1% fortnight of April 2017-2019
and 2020, the lowest and highest values noted
were 15.5, 22.5, 26.5 and 19.0 whereas highest
values observed were 28.0, 29.0, 30.0 and 24.5
significantly depicting -25.87% variation from
2019 normal mean value. The standard deviation
calculated was 1.60 in lockdown and 0.92 in
2019. Following data collection in 2 fortnight of
April 2017-2019 and 2020, lowest values were
21.0, 17.5, 19.0 and 20.5 and highest values
were 30.0, 33.0, 32.5 and 25.0 illustrating -
15.49% significant change from 2019 normal
mean value. The standard deviation calculated
was 1.62 in lockdown and 3.77 in 2019. During
1% fortnight of May 2017-2019 and 2020, lowest
values observed were 23.0, 20.0, 26.0 and 21.0
highest values observed were 36.0, 32.0, 32.5
and 26.5 representing -17.25% deviation from
2019 normal mean value. The standard deviation
calculated was 1.63 in lockdown and 2.10 in
2019. During 2m fortnight of May 2017-2019 and
2020, lowest values observed were 25.0, 31.5,
245 and 25.5; highest values observed were
35.0, 36.5, 36.0 and 30.0 representing -11.61%
deviation from 2019 normal mean value. The
standard deviation calculated was 1.26 in
lockdown and 3.90 in 2019. During 1 fortnight of
June 2017-2019 and 2020, lowest values
observed were 24.5, 29.5, 22.5 and 23.5 highest
values observed were 31.0, 37.5, 37.0 and 31.5
illustrating -22.91% deviation from 2019 normal
mean value. The standard deviation calculated
was 2.48 in lockdown and 3.95 in 2019. During
2nd fortnight of June 2017-2019 and 2020, lowest
values observed were 23.0, 21.00, 27.0 and 31.0
highest values observed were 29.0, 36.0, 38.0
and 38.5 representing 2.99 deviation from 2019
normal mean value. The standard deviation
calculated was 2.46 in lockdown and 3.15 in
2019.

In cumulative analysis of 122 days, lowest
values observed were 12.0, 13.0, 10.0 and 11.5;
highest values observed were 36.0, 37.5,
38.0 and 38.5 from 2017-2020. The change
in soil temperature in the evening at 10cm
depth in evening in lockdown was -11.30% from
2019 mean value. The standard deviation
calculated was 6.04 in lockdown and 7.29 in
2019.

As the lockdown began, the soil temperature at
20cm depth in the morning started easing down
and sustainable pattern was observed (Fig. 4)
from 1%fortnight of March upto 2™ fortnight of
June as compared to 2017-2019 and 2020

(Table 7). During 1% fortnight of March 2017-
2019 and 2020, lowest values observed were
9.5, 11.5, 9.5 and 11.5; highest values observed
were 12.5, 15.5, 11.5 and 13.5. So, in 2020, the
significant impact of lockdown was observed in
1% fortnight of March as soil temperature at 20cm
depth was 18.29% than 2019 normal mean
value. The standard deviation calculated was
0.50 in lockdown and 0.56 in 2019. During 2M
fortnight of March 2017-2019 and 2020, lowest
values observed were 11.0, 14.0, 10.5 and 12.5
lowest and highest values noted were 18.5, 18.0,
14.0 and 15.5 thereby significantly expressing
15.41% change from 2019 normal mean value.
The standard deviation calculated was 0.98 in
lockdown and 1.09 in 2019. Again, in 1% fortnight
of April 2017-2019 and 2020, the lowest and
highest values noted were 14.0, 17.5, 13.5 and
15.5 whereas highest values observed were
20.0, 19.5, 19.0 and 18.0 significantly depicting -
0.24% variation from 2019 normal mean value.
The standard deviation calculated was 0.81 in
lockdown and 1.87 in 2019. Following data
collection in 2" fortnight of April 2017-2019 and
2020, lowest values were 18.0, 15.5, 17.5 and
17.6 and highest values were 22.0, 22.0, 21.5
and 18.5 illustrating -10.46% significant change
from 2019 normal mean value. The standard
deviation calculated was 0.46 in lockdown and
1.30 in 2019. During 1 fortnight of May 2017-
2019 and 2020, lowest values observed were
20.0, 16.5, 20.5 and 17.5 highest values
observed were 25.5, 225, 225 and 25
representing -13.68% deviation from 2019
normal mean value. The standard deviation
calculated was 0.89 in lockdown and 0.51 in
2019. During 2 fortnight of May 2017-2019 and
2020, lowest values observed were 21.5, 22.0,
21.0 and 21.0 highest values observed were
25.5, 26.0, 24.0 and 27.0 representing 10.42%
deviation from 2019 normal mean value. The
standard deviation calculated was 1.68 in
lockdown and 0.75 in 2019. During 1* fortnight of
June 2017-2019 and 2020, lowest values
observed were 24.0, 24.0, 24.0 and 22.5, highest
values observed were 27.5, 26.0, 26.0 and 26.0
illustrating -2.77% deviation from 2019 normal
mean value. The standard deviation calculated
was 0.92 in lockdown and 0.73 in 2019. During
2" fortnight of June 2017-2019 and 2020, lowest
values observed were 22.5, 22.0, 24.0 and 26.0
highest values observed were 26.0, 26.0, 26.5
and 30.5 representing 7.06% deviation from
2019 normal mean value. The standard deviation
calculated was 1.10 in lockdown and 0.81 in
2019 normal.
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Table 6. Descriptive coefficients of soil temperature (°C) at 10 cm depth in evening from

March - June for the year 2017-2020

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness
March (1st 2017 12.00 18.50 15,57 056 2.18 0.14 -1.29 -0.21
Fortnight) 2018 13.00 22.00 18.53 0.73 2.84 0.15 -0.73 -0.79
2019 10.00 17.50 13.47 053 2.06 0.15 -0.56 0.22
2020 11.50 17.00 14.77 047 1.81 0.12 -0.67 -0.80
March 2017 15.00 26.00 2194 089 355 0.16 -1.10 -0.36
(2nd 2018 18.50 27.50 2350 0.71 285 0.12 -1.14 0.09
Fortnight) 2019 13.50 24.50 1891 0.81 3.22 0.17 -0.57 0.31
2020 14.50 22.00 17.81 042 1.67 0.09 2.10 0.55
April (1st 2017 15.50 28.00 2270 1.00 3.88 0.17 -0.54 -0.46
Fortnight) 2018 22.50 29.00 2560 0.52 2.01 0.08 -0.96 0.22
2019 26.50 30.00 28.07 0.24 092 0.03 0.28 0.56
2020 19.00 24.50 2230 041 1.60 0.07 0.14 -0.83
April (2nd 2017 21.00 30.00 2763 0.76 292 0.1 1.49 -1.63
Fortnight) 2018 17.50 33.00 26.63 124 479 0.18 -0.96 -0.37
2019 19.00 32.50 26.83 0.97 3.77 0.14 -0.44 -0.28
2020 20.50 25.00 2323 042 1.62 0.07 -1.33 -0.51
May (1st 2017 23.00 36.00 30.85 0.83 3.23 0.10 1.76 -1.15
fortnight) 2018 20.00 32.00 26.13 085 3.29 0.13 -0.17 0.31
2019 26.00 32.50 2943 054 210 0.07 -0.90 -0.30
2020 21.00 26.50 2510 042 1.63 0.06 1.41 -1.31
May (2nd 2017 25.00 35.00 30.63 0.86 3.44 0.11 -1.28 -0.33
fortnight) 2018 31.50 36.50 3441 044 174 0.05 -1.29 -0.59
2019 24.50 36.00 30.94 097 390 0.13 -1.20 -0.43
2020 25.50 30.00 27.72 032 1.26 0.05 -0.61 0.25
June (1st 2017 24.50 31.00 2727 049 1.88 0.07 -0.18 0.27
fortnight) 2018 29.50 37.50 3437 064 250 0.07 -0.31 -0.78
2019 22.50 37.00 33.10 1.02 395 0.12 2.50 -1.45
2020 23.50 31.50 2693 0.64 248 0.09 -0.76 -0.03
June (2nd 2017 23.00 29.00 26.50 044 1.70 0.06 -0.50 -0.28
fortnight) 2018 21.00 36.00 30.33 099 3.83 0.13 1.48 -0.90
2019 27.00 38.00 33.63 0.81 3.15 0.09 -0.14 -0.58
2020 31.00 38.50 34.67 064 246 0.07 -1.35 0.05
Cumulative 2017 12.00 36.00 2540 051 559 0.22 -0.37 -0.48
2018 13.00 37.50 2746 054 593 0.22 -0.83 -0.15
2019 10.00 38.00 26.77 066 7.29 0.27 -0.55 -0.82
2020 11.50 38.50 2405 055 6.04 0.25 -0.24 -0.15

In cumulative analysis of 122 days, lowest values
observed were 9.5, 11.5, 9.5 and 11.5; highest
values observed were 27.5, 27.5, 26.5 and 30.5
from 2017-2020. The change in soil temperature
in the evening at 20cm depth in morning in
lockdown was 2.65% from 2019 mean value. The
standard deviation calculated was 5.08 in
lockdown and 5.38 in 2019.

As the lockdown began, the soil temperature at
20cm depth in the evening started going down
and sustainable pattern was observed (Fig. 4)
from 1%fortnight of March up to 2™ fortnight of
June as compared to 2017-2019 and 2020
(Table 8). During 1% fortnight of March 2017-

2019 and 2020, lowest values observed were
11.5, 12.0, 10.0 and 12.5; highest values
observed were 14.0, 16.0, 15.0 and 15.5. So, in
2020, the significant impact of lockdown was
observed in 1% fortnight of March as soil
temperature was 15.28% than 2019 normal
mean value. The standard deviation calculated
was 0.90 in lockdown and 1.29 in 2019. During
o fortnight of March 2017-2019 and 2020,
lowest values observed were 11.5, 16.0, 13.0
and 15.0 lowest and highest values noted were
22.5, 21.0, 20.0 and 18.5 thereby significantly
expressing 7.48% change from 2019. The
standard deviation calculated was 1.06 in
lockdown and 2.17 in 2019. Again, in 1% fortnight
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of April 2017-2019 and 2020, the lowest and
highest values noted were 16.5, 20.0, 20.5 and
17.5 whereas highest values observed were
20.5, 22.5, 25.5 and 23.0 significantly depicting -
11.57% variation from normal mean value. The
standard deviation calculated 1.55 was in
lockdown and 1.50 in 2019. Following data
collection in 2" fortnight of April 2017-2019 and
2020, lowest values were 21.0, 17.5, 19.0 and
19.0 and highest values were 25.0, 26.0, 27.0
and 23.5 illustrating -7.38% significant change
from 2019 normal mean value. The standard
deviation calculated was 1.55 in lockdown and
2.25 in 2019. During 1% fortnight of May 2017-

2019 and 2020, lowest values observed were
21.0, 20.0, 225 and 20.5 highest values
observed were 28.5, 24.5, 27.5 and 25.0
representing -5.92% deviation from 2019 normal
mean value. The standard deviation calculated
was 1.20 in lockdown and 1.65 in 2019. During
2" fortnight of May 2017-2019 and 2020, lowest
values observed were 23.5, 23.5, 22.0 and 24.0
highest values observed were 28.0, 29.0, 27.5
and 28.5 representing 3.84% deviation from
2019 normal mean value. The standard deviation
calculated was 1.28 in lockdown and 1.50 in
2019. During 1%t fortnight of June 2017-2019 and
2020, lowest values observed were 24.5, 23.0,

Table 7. Descriptive coefficients of soil temperature (°C) at 20 cm depth in morning from
March - June for the year 2017-2020

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness
March (1st 2017 9.50 12.50 1110 0.25 0.99 0.09 -1.18 0.13
Fortnight) 2018 11.50 15.50 1290 0.34 1.30 0.10 -0.51 0.87
2019 9.50 11.50 10.27 0.15 0.56 0.05 0.26 0.42
2020 11.50 13.50 1257 0.13 0.50 0.04 0.62 -0.30
March 2017 11.00 18.50 1463 0.61 244 0.17 -1.18 -0.09
(2nd 2018 14.00 18.00 1556 0.25 0.98 0.06 1.51 0.89
Fortnight) 2019 10.50 14.00 1213 0.27 1.09 0.09 -0.91 0.21
2020 12.50 15.50 1434 0.24 0.98 0.07 -0.19 -0.78
April (1st 2017 14.00 20.00 16.97 0.37 1.43 0.08 1.15 -0.11
Fortnight) 2018 17.50 19.50 18.30 0.12 0.46 0.02 2.74 0.97
2019 13.50 19.00 16.67 048 1.87 0.11 -1.04 -0.54
2020 15.50 18.00 16.63 0.21 0.81 0.05 -1.05 0.54
April 2nd 2017 18.00 22.00 20.80 0.30 1.15 0.06 0.92 -0.83
Fortnight) 2018 15.50 22.00 18.90 0.51 1.97 0.10 -0.90 -0.05
2019 17.50 21.50 19.63 0.34 1.30 0.07 -0.96 -0.39
2020 17.00 18.50 17.77 012 0.46 0.03 -0.48 -0.11
May (1st 2017 20.00 25.50 22.80 0.53 2.05 0.09 -1.44 -0.03
fortnight) 2018 16.50 22.50 20.00 0.50 1.92 0.10 -1.00 -0.61
2019 20.50 22.50 2160 0.13 051 0.02 0.40 -0.46
2020 17.50 20.50 19.00 0.23 0.89 0.05 -1.01 0.09
May (2nd 2017 21.50 25.50 2369 0.32 1.26 0.05 -0.92 -0.40
fortnight) 2018 22.00 26.00 2444 0.35 140 0.06 -1.04 -0.54
2019 21.00 24.00 2225 0.19 0.75 0.03 0.56 0.60
2020 21.00 27.00 2484 0.42 1.68 0.07 0.31 -0.74
June (1st 2017 24.00 27.50 2527 0.32 122 0.05 -0.42 0.90
fortnight) 2018 24.00 27.50 2563 0.22 0.85 0.03 0.60 0.31
2019 24.00 26.00 2480 0.19 0.73 0.03 -1.19 0.50
2020 22.50 26.00 2413 024 0.92 0.04 -0.12 0.19
June (2nd 2017 22.50 26.00 2477 0.28 1.08 0.04 -0.55 -0.61
fortnight) 2018 22.00 26.00 2487 0.26 1.01 0.04 3.87 -1.81
2019 24.00 26.50 2540 0.21 0.81 0.03 -0.84 -0.69
2020 26.00 30.50 27.33 0.28 1.10 0.04 4.57 1.71
Cumulative 2017 9.50 27.50 1999 046 5.11 -0.94 -0.58 -0.48
2018 11.50 27.50 20.07 0.41 453 -1.20 -0.16 -0.15
2019 9.50 26.50 19.06 049 538 -1.17 -0.47 -0.82
2020 11.50 30.50 19.58 046 5.09 -1.24 0.23 -0.15
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Fig. 3. Effect of lockdown on soil temperature (°C) at 10 cm depth in morning and evening variation with year 2019
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Fig. 4. Effect of lockdown on soil temperature (°C) at 20 cm depth in morning and evening variation with year 2019
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24.0 and 24.0; highest values observed were
31.0, 30.5, 29.0 and 27.5 illustrating -3.88%
deviation from 2019 normal mean value. The
standard deviation calculated was 0.96 in
lockdown and 1.37 in 2019. During 2" fortnight
of June 2017-2019 and 2020, lowest values
observed were 23.0, 21.5, 25.0 and 28.5 highest
values observed were 29.0, 32.5, 31.5 and 31.5
representing 7.93% deviation from 2019 normal
mean value. The standard deviation calculated
was 0.74 in lockdown and 2.11 in 2019.

In cumulative analysis of 122 days, lowest values
observed were 11.5, 12.0, 10.0 and 12.5; highest

values observed were 31.0, 32.5, 31.5 and 31.5
from 2017-2020. The change in soil temperature
in the evening at 20cm depth in evening in
lockdown was 0.3% from 2019 mean value. The
standard deviation calculated was 5.60 in
lockdown and 5.11 in 2019. Soil temperature is a
major parameter affecting crop germination and
soil biota and is directly correlated with the
air temperature. In study it has been analyzed
that lockdown has consistently dropped the
day temperature values thereby sustainably
moving soil temperature values at varying depths
(81 [9].

Table 8. Descriptive coefficients of soil temperature (°C) at 20 cm depth in evening from
March - June for the year 2017-2020

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness
March (1st 2017 11.5 14 13.02 0.17 0.67 0.05 0.05 -0.69
Fortnight) 2018 12 16 147 031 1.19 0.08 0.54 -1.06
2019 10 15 11.97 033 129 0.1 1 0.58
2020 12.5 15.5 1413 023 0.9 0.06 -1.01 -0.38
March 2017 11.5 225 1712 0.71 285 0.17 0.14 -0.02
(2nd 2018 16 21 1844 0.39 1.57 0.09 -1.59 0.16
Fortnight) 2019 13 20 1544 054 217 0.14 -0.52 0.65
2020 15 18.5 16.69 0.27 1.06 0.06 -1.12 0.25
April (1st 2017 16.5 20.5 18.36 0.35 1.35 0.07 -1.25 -0.02
Fortnight) 2018 20 225 21 02 076 0.04 -0.57 0.29
2019 20.5 255 2343 039 15 0.06 -0.35 -0.7
2020 17.5 23 21 04 155 0.07 1.21 -1.32
April (2nd 2017 21 25 2267 0.27 1.05 0.05 0.41 0.57
Fortnight) 2018 17.5 26 2153 068 263 0.12 -1.03 0.25
2019 19 27 234 058 225 0.1 -0.05 -0.62
2020 19 23.5 2179 04 155 0.07 -1.24 -0.67
May (1st 2017 21 28.5 255 0.67 259 0.1 -1.06 -0.7
fortnight) 2018 20 245 2243 031 1.21 0.05 -0.12 -0.24
2019 225 27.5 2503 043 1.65 0.07 -1.42 -0.01
2020 20.5 25 2363 031 1.2 0.05 1.98 -1.25
May (2nd 2017 235 28 2566 0.38 1.52 0.06 -0.93 0.13
fortnight) 2018 235 29 2744 042 166 0.06 0.49 -1.11
2019 22 27.5 2503 037 15 0.06 -0.21 -0.24
2020 24 28.5 26.03 0.32 1.28 0.05 -0.6 0.38
June (1st 2017 245 31 2727 049 1.88 0.07 -0.18 0.27
fortnight) 2018 23 30.5 2763 0.56 2.15 0.08 0.09 -0.76
2019 24 29 26.73 0.35 1.37 0.05 -0.08 -0.54
2020 24 27.5 2573 025 0.96 0.04 0.32 0.34
June (2nd 2017 23 29 265 044 1.7 0.06 -0.5 -0.28
fortnight) 2018 215 325 2737 06 234 0.09 3.39 -0.53
2019 25 315 282 055 211 0.07 -1.38 0.08
2020 28.5 31.5 30.63 0.19 0.74 0.02 4.25 -1.73
Cumulative 2017 11.5 31 22 047 522 024 -0.97 -0.48
2018 12 325 2257 043 475 0.21 -0.9 -0.15
2019 10 31.5 2237 051 56 0.25 -0.51 -0.82
2020 12.5 31.5 2244 046 5.11 0.23 -0.83 -0.15
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3.2 Effect on Moisture
3.2.1 Rainfall

As the lockdown began, sustainable pattern was
observed (Fig. 5) from 1 fortnight of March upto
2 fortnight of June as compared to 2017-2020
and normal (Table 9). During 1% fortnight of
March 2017-2020 and normal, lowest values
observed were 0.0, 0.0, 0.0, 0.0 and 0.7; highest
values observed were 13.8, 6.8, 22.6, 32.8 and
5.3. So, in 2020, the significant impact of
lockdown was observed in 1% fortnight of March
as rainfall was 65.68% than normal mean value.
The standard deviation calculated was 11.4 in
lockdown and 1.72 in normal. During 2 fortnight
of March 2017-2020 and normal, lowest values
observed were 0.0, 0.0, 0.0, 0.0 and 0.0, highest
values noted were 0.0, 1.4, 26.4, 40.8 and 9.2
thereby significantly expressing 44.87% change
in rainfall from normal. The standard deviation
calculated was 11.38 in lockdown and 2.20 in
normal. Again, in 1% fortnight of April 2017-2020
and normal, the lowest and highest values noted
were 0.0, 0.0, 0.0, 0.0 and 0.4 whereas highest
values observed were 55.6, 15.8, 3.4, 4.2 and
6.9 significantly depicting -242.37% variation
from normal mean rainfall value. The standard
deviation calculated was 1.28 in lockdown and
1.67 in normal. Following data collection in 2"
fortnight of April 2017-2020 and normal, lowest
values were 0.0, 0.0, 0.0, 0.0 and 0.0 and
highest values were 15.2, 154, 17.2, 10.2 and
3.4 illustrating -10.21% significant change from
normal mean value. The standard deviation
calculated was 3.10 in lockdown and 1.18 in
normal. During 1% fortnight of May 2017-2020
and normal, lowest values observed were 0.0,
0.0, 0.0, 0.0 and 0.1 highest values observed
were 8.0, 12.4, 16.8, 5.2 and 4.0 representing
3.41% deviation from normal mean value. The

standard deviation calculated was 1.71 in
lockdown and 1.01 in normal. During 2" fortnight
of May 2017-2020 and normal, lowest values
observed were 0.0, 0.0, 0.0, 0.0 and 0.1 highest
values observed were 8.0, 0.0, 8.4, 7.4 and 3.9
representing -91.80% deviation from normal
mean value. The standard deviation calculated
was 1.91 in lockdown and 1.01 in normal. During
1 fortnight of June 2017-2020 and normal,
lowest values observed were 0.0, 0.0, 0.0, 0.0
and 0.5 highest values observed were 20.0, 38.8,
25.2, 16.8 and 4.2 illustrating -123.24% deviation
from normal mean value. The standard deviation
calculated was 4.46 in lockdown and 1.17 in
normal. During 2™ fortnight of June 2017-2020
and normal, lowest values observed were 0.0,
0.0, 0.0, 0.0 and 1.7 highest values observed
were 39.8, 44.6, 4.2, 32.8 and 8.1 representing -
35.73% deviation from normal mean value. The
standard deviation calculated was 8.48 in
lockdown and 2.06 in normal.

In cumulative analysis of 122 days data for
rainfall, lowest values observed in all years was
0.0 in 2017-2020 and normal and highest values
noted were 55.6, 44.6, 26.4, 44.8 and 9.25. The
change in rainfall in lockdown was 19.27% from
normal mean value as significant change was
observed. The standard deviation calculated
was 7.09 in lockdown and 1.81 in normal.
The reasons for increase in rainfall can be
explained by sulphate aerosols accumulation
which might help in cloud formation by
acting as cloud condensation nuclei (CCN) which
could lead to the formation of enormous
cumulonimbus clouds and effectively cause
heavy thunderstorm events [1]. Also, it has been
studied already that the drop in pollution levels
can have a direct positive impact on rainfall
pattern [10,11].

50.0

0.0

1-Mar 1-Apr
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June)
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Fig. 5. Effect of lockdown on rainfall (mm) variation with normal
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Table 9. Descriptive coefficients of rainfall (mm) from March — June for the year 2017-2020 and
normal

Timeline Year Lowest Highest Mean S.E S.D CV (%) Kurtosis Skewness

March (1st 2017  0.00 13.80 219 1.03 397 1.82 4.76 2.15
Fortnight) 2018 0.00 6.80 061 047 1.82 297 11.03 3.28
2019  0.00 22.60 439 207 800 1.82 1.83 1.75
2020  0.00 32.80 848 295 11.41 1.35 0.31 1.19
Normal 0.73 5.26 291 044 172 059 -1.64 0.19
March 2017  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(2nd 2018  0.00 1.40 0.09 0.09 035 4.00 16.00 4.00
Fortnight) 2019 0.00 2640 200 166 6.65 333 1432 3.74
2020  0.00 40.80 488 284 11.38 2.33 6.79 2.62
Normal 0.00 9.25 269 055 220 0.82 4.68 1.83
April (1st 2017 0.00 55.60 480 370 14.34 2.99 13.54 3.63
Fortnight) 2018  0.00 15.80 1.87 116 4.48 240 7.03 2.65
2019  0.00 3.40 035 025 096 278 7.91 2.86
2020  0.00 4.20 059 033 128 219 3.89 2.14
Normal 0.39 6.89 202 043 167 0.83 4.64 1.87

April (2nd 2017 0.00 15.20 1.37  1.03 3.97 289 12.43 3.46
Fortnight) 2018 0.00 15.40 1.51 1.056 4.05 269 11.48 3.30
2019 0.00 17.00 217 131 506 233 5.58 2.50
2020 0.00 10.20 1.37 080 3.10 2.26 4.51 2.28
Normal 0.00 3.45 151 030 1.18 0.78 -0.72 0.65

May (1st 2017 0.00 8.00 0.67 054 209 3.14 12.82 3.53

fortnight) 2018 0.00 12.40 1.39 0.88 342 247 8.29 2.84
2019  0.00 16.80 148 115 446 3.01 11.61 3.36
2020  0.00 5.20 117 044 171 146 0.62 1.28
Normal 0.11 3.99 113 030 1.15 1.02 1.88 1.56
May (2nd 2017  0.00 8.00 155 064 255 1.64 1.91 1.67
fortnight) 2018  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2019  0.00 8.40 114 064 257 226 3.83 217
2020  0.00 7.40 061 048 191 3.1 12.39 3.47
Normal 0.07 3.89 117 025 1.01 0.86 2.48 1.45
June (1st 2017  0.00 20.00 351 167 647 1.84 1.90 1.70
fortnight) 2018 0.00 38.80 295 259 10.02 3.40 14.29 3.75
2019  0.00 25.20 313 181 7.00 223 7.33 2.65
2020  0.00 16.80 185 1.15 446 2.41 10.20 3.12
Normal 0.53 417 228 0.30 1.17 0.51 -1.09 0.16
June (2nd 2017  0.00 39.80 507 2.83 1097 2.16 7.60 2.69
fortnight) 2018 0.00 44.60 6.08 3.05 11.83 1.94 8.79 2.85

2019 0.00 4.20 044 029 112 256 10.07 3.09
2020 0.00 32.80 3.05 219 848 278 12.87 3.52
Normal 1.72 8.13 414 053 2.06 0.50 -0.55 0.65

Cumulative 2017 0.00 55.60 237 064 712 3.01 31.61 2.15
2018 0.00 44.60 1.78 055 6.10 342 30.84 3.28
2019 0.00 26.40 1.88 047 5.15 274 10.88 1.75
2020 0.00 40.80 275 064 7.09 258 12.71 1.19
Normal 0.00 9.25 222 0.16 1.81 0.81 2.06 0.19
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Table 10. Correlation of coefficients among weather parameters from March - June for year 2020 (lockdown period)

Day Temp. Night Temp. Rainfall Soil Temp. Soil Temp. Soil Temp. Soil Temp. Soil Temp.
5cm (M) 5cm (E) 10cm (M) 10cm (E) 20cm (M)
Night Temp. 0.82**
Rainfall -0.40** -0.19*
Soil Temp. 5¢cm (M) 0.81** 0.95** -0.14
Soil Temp. 5¢cm (E) 0.86** 0.90** -0.31** 0.92**
Soil Temp. 10cm (M) 0.80** 0.95** -0.15 0.99** 0.90**
Soil Temp. 10cm (E) 0.85** 0.91** -0.26** 0.93** 0.99** 0.92**
Soil Temp. 20cm (M) 0.81** 0.95** -0.16 0.98** 0.89** 0.99** 0.91**
Soil Temp. 20cm (E) 0.86** 0.94** -0.26** 0.94** 0.95** 0.94** 0.97** 0.94**

**Correlation is significant at 1% level of significance; *Correlation is significant at 5% level of significance
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Along with descriptive statistics, Pearson’s
correlation coefficient was analyzed during
lockdown period (March — June, 2020) in order to
find impact of one weather parameter over
another in fortnightly interval (Table 10).

4. CONCLUSION

Increase in anthropogenic activities has led to
greater emissions and dynamic trend towards
increase in CO, and GHG (Greenhouse Gases).
Although several worldwide appeals have been
made to reduce emissions and protocols which
have been framed to limit pollution, humans have
failed to curb the major problem of climate
change. In hilly regions, where ecosystem
degradation is on rise, lockdown may emerge as
a solution to reduce the pace of disastrous
change. In the initial phase of strict lockdown,
very significant observations has been noted
leading to positive change in day temperature
pattern, sustainability in night temperature,
increase in rainfall illustrating a promising effect
of lockdown amid COVID-19 pandemic.
Therefore, implementing lockdown in phases can
be a solution to reduce or curb the pace of
climate change.
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