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Abstract

The objective of this paper, is to explore the use of data
mining in weather dataset by statistical approach.The
dataset used was secondary data of thirty days of weather-
related data of three major cities of India viz.,. Delhi,
Chennai and Bangalore. Data mining is a best tool for
retrieving useful and hidden pattern with the help of
various statistical techniques. Results showed contrasing
trends of weather parameters in the three cities for the
same period. The findings will be useful in weather
prediction in future.
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INTRODUCTION

Data mining is the process of analyzing hidden
patterns for using pre-existing data. Data mining is
also known as data discovery and knowledge
discovery for handing advanced data analysis (Han
et al. 2011). The major steps involved in a data mining
process namely locate the data, data collection, data
cleaning, integration, data selection, data
transformation and discovering the knowledge (Bocca
et al 2016). The area of weather forecasting is used to
collecting hugs amount of data as possible to find the
current weather state of the atmosphere metrics namely
temperature, humidity, and wind conditions. Data
mining techniques is easy to understand the
atmospheric condition and to determine how to find
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the future atmosphere conditions using regression
analysis (Rajesh and karthikeyan, 2019a). In data
mining techniques, normalization is one of the most
important concepts for prepare a well suitable dataset
with unique format. After using the normalization
techniques various scales of information are converted
into similar scale of information. Various
normalization techniques are also used to handling
the data analysis. One of the most popular
normalization techniques is called maxima and
minima normalization (Teixeria and Stephany, 2013;
Rathod et al., 2018; Rajesh and Karthikeyan, 2019b).

MATERIALS AND METHODS
Linear Regression Model

Regression analysis is a statistical tool to launch a
relationship between two or more variables. One of
the variables is named as predictor variable which
means value is collected via experiments. Another
variable is named as response variable which means
derived from the predictor. A non-linear relationship
where the exponent of any variable is not equal to 1
creates a curve. The general mathematical equation
for a linear regression is

y =at+ bx ..(1)

Where y is the response variable, x is the predictor
variable and a, b are constants which are called the
coefficients.

Normalization

If the data is having different scales then these types of
data is not suitable for fit in to the modeling equation.
The max-min normalization is used to convert
different scales of data into unique format from 0.1 to
0.9. Inthis case, 0.1 is a minimum value and 0.9 is a
maximum (Rajesh and karthikeyan, 2018).
After completing the normalizations, the dataset is
comfortable one for simply fitting the data into the
proposed models.
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Table 1. Time series data for weather metrics of Table 2. Time series data for weather metrics of
Chennai Delhi
Wind | Cloud . ... | Wind (Cloud | _ . .
High | Low [Humidity Rain|Wind High | Low |Humidity Rain |Wind
Date Speed | Cover ... |UV Date Speed | Cover . |UV
Temp [Temp| (%) (%) | Chill Temp [ Temp (%) (%) | Chill
(km/h)[ (%) (km/h) | (%)
0l-Jan| 28 | 22 79 19 23 | 1] 27 |0 01-Jan| 22 9 77 17 | 15 | 0 | 27 |3
02-Jan| 31 | 23 81 17 | 25 | 0 | 30 |0 02-Jan| 23 9 77 17 | 17 | 5 | 26 |5
03-Jan| 31 | 22 80 23 22 | 0| 27 |4 03-Jan| 24 9 79 16 20 | 4 |30 |4
04-Jan| 32 | 22 78 24 20 | 0| 25 |3 04-Jan| 24 8 80 15 21 | 0 | 27 |7
05Jan| 30 | 22 79 24 23 | 0| 24 |0 05Jan| 23 8 80 17 | 20 | 7 | 30 |3
06-Jan| 30 | 25 77 19 19 | 0| 25 |0 06-Jan| 23 9 80 17 | 21 [ 0 | 25 |7
07Jan| 30 | 22 81 17 |17 | 7|24 ]0 07-Jan| 23 [ 10 80 21 15| 7|25 |0
08-Jan| 30 | 21 80 24 25 | 5 | 21 |6 08Jan| 23 [ 10 77 20 20 | 8 | 27 |0
09-Jan| 30 | 22 79 25 18 | 6 | 27 |5 09-Jan| 23 9 74 17 | 21 [ 7 | 25 |0
10Jan| 30 | 22 77 21 20 | 4| 25 |7 10Jan| 21 9 75 17 | 17 | 8 | 25 |0
11Jan| 29 | 22 76 20 19 | 0| 25 |3 11Jan| 23 9 81 17 | 19 [ 11| 27 |0
12Jan| 30 | 22 79 16 23 | 0| 22 |0 12Jan| 21 | 12 75 15 18 | 6 | 26 |1
13Jan| 30 | 22 80 17 [ 21| 0|27 ]0 13Jan| 18 | 13 74 16 17 | 7 | 26 |2
14-Jan| 31 | 22 81 15 20 [ 0 | 25 |0 14-Jan| 18 | 10 80 20 19 | 6 | 27 |1
15Jan| 28 | 25 80 17 | 18 | 0 | 21 |7 15Jan| 18 9 78 21 22 | 6 | 25 |4
16-Jan| 30 | 22 79 23 18 [ 3 | 25 |6 16Jan| 12 [ 10 79 23 19 | 0 | 25 |3
17-Jan| 30 | 22 81 24 20 | 2| 24 |7 17-Jan| 18 9 83 16 21 | 0 | 26 |5
18-Jan| 31 | 22 77 20 19 | 1| 22 |7 18Jan| 18 | 10 85 20 18 | 0 | 26 |7
19Jan| 31 | 21 78 19 17 | 7 | 20 |3 19-Jan| 12 9 81 17 | 21 [ 6 | 25 |9
20Jan| 32 | 22 77 18 20 | 0| 25 |1 20Jan| 13 8 81 19 | 22 | 5] 27 |1
21Jan| 30 | 22 79 17 | 16 | 0 | 27 |0 21-Jan| 16 5 80 27 | 19 [ 7| 24 |2
22Jan| 30 | 23 89 20 20 | 0| 22 |0 22-Jan| 15 8 75 16 18 | 1 | 24 |1
23Jan| 31 | 22 90 15 21 | 1| 26 |0 23-Jan| 15 9 78 18 19 | 7 | 25 | 4
24-Jan| 31 | 21 91 20 | 17 ] 0 ] 25 |0 24Jan| 17 | 8 73 17 | 18 [ 6 |19 |3
25Jan| 32 | 22 87 21 18 | 5 | 27 |0 25Jan| 14 5 74 27 | 21 | 7 | 18 |5
26-Jan| 32 | 22 89 17 1201712 |3 26-Jan| 12 [ 8 77 23 | 25 | 8 |24 |7
27Jan| 32 | 22 91 18 118101222 27Jan| 13 [ 9 79 21 | 18 | 4 | 25 |9
28Jan| 32 | 22 92 18 | 19 | 4127 |4 28Jan| 11 [ 9 77 24 | 18| 0|27 |7
29Jan| 32 | 22 89 20 1203281 29-Jan| 14 | 7 79 17 | 19 ] 0| 28 |6
30-Jan| 32 | 22 85 19 21 7 | 28 |1 30-Jan| 10 6 77 20 21 | 0 | 28 |3
3l-Jan| 32 | 23 84 20 20 ) 0| 27 0 31-Jan| 14 5 78 18 25 | 2 | 28 |2
1 1
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03 \’\ 08
o VSR * CHENNAI 07 + CHENNAI
2 06 £ 06 : :
¥ os ~ « DELHI B gy e . DELHI
E 04 \\ BANGALORE % 0 = BANGALORE
F o3 L —— Linear (CHENMNAI) 0.3 s 25t (== —— Linear (CHENNAI)
gi == $ —— Linear (DELHI) | 02 : ——Linear (DELHI)
\ —— Linear (BANGALORE) 0; : — Linear (BANGALORE)
0 10 20 30 40 0 10 2 30 0
Date DATE

Fig. 1. Comparison of Temperature in the three cities
during the study period. Regression lines are fit for

the normalized data

Fig. 2. Comparison of Humidity in the three cities
during the study period. Regression lines are fit for
the normalized data



J. Sci. Trans. Environ. Technov. 14(3), 2021

Table 3. Time series data for weather metrics of

Bangalore
Wind | Cloud
High | Low [Humidity Rain |Wind
Date Speed | Cover .UV
Temp [Temp (%) (%) | Chill
(/)| (%)
01-Jan| 27 22 74 16 18 7121 |1
02-Jan| 31 22 80 18 19 6 23 |5
03-Jan| 30 21 78 17 19 7 24 10
04-Jan| 30 24 79 27 18 8 27 19
05-Jan| 31 23 83 23 17 4 24 |3
06-Jan| 30 21 85 21 19 0 24 |5
07-Jan| 30 21 81 24 22 0 25 10
08-Jan| 30 22 81 17 19 0 19 |9
09-Jan| 31 22 80 20 21 2 18 | 3
10-Jan| 30 22 75 18 18 1 24 |5
11-Jan| 30 23 78 19 21 0 25 | 4
12-Jan| 30 22 73 17 22 1 27 | 7
13-Jan| 29 23 74 23 19 2 28 |3
14-Jan| 27 24 77 24 18 1 28 |7
15-Jan| 31 24 79 24 19 6 28 10
16-Jan| 30 25 77 19 18 0 27 |1 0
17-Jan| 30 22 79 17 21 0 30 10
18-Jan| 31 20 77 24 25 0 23 10
19-Jan| 30 20 78 25 18 0 24 10
20-Jan| 30 21 79 21 18 0 27 |1
21-Jan| 30 22 81 20 19 1 24 | 2
22-Jan| 31 21 80 16 18 1 24 |1
23-Jan| 30 21 78 17 19 7 | 25 |4
24-Jan| 26 24 79 15 18 6 19 |3
25-Jan| 30 23 74 17 21 7 18 | 5
26-Jan| 30 21 77 23 25 8 24 |7
27-Jan| 30 21 79 21 18 4 25 |19
28-Jan| 30 22 77 24 18 0 27 |7
29-Jan| 30 22 79 17 19 0 28 |6
30-Jan| 30 22 77 20 21 0 28 |3
31-Jan| 30 23 78 18 25 2 28 | 2
12
1
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Fig. 3. Comparison of wind speed in the three cities
during the study period. Regression lines are fit for

the normalized data

Table 4. Normalized data using equation 2 for
weather metrics of Chennai
Wind |Cloud
High | Low |Humidity Rain | Wind
Date Speed | Cover .| UV
Temp [Temp| (%) (%) | Chill
(km/h) | (%)
01-Jan| 0.722 03 025 042] 0.722| 0.214| 0.633 0.1
02-Jan| 0.811 05 035 026 09 0.1 09 0.1
03-Jan| 0.811 03 03[ 0.74] 0.633 0.1| 0.633| 0557
04-Jan 0.9 03 02| 082 0456 0.1] 0.456( 0.443
05-Jan| 0.722 0.3 0.25| 082| 0.722 0.1 0.367 0.1
06-Jan| 0.811 09 0.15( 042| 0367 0.1] 0.456 0.1
07-Jan| 0.722 0.3 035 0.26] 0.189 09| 0.367 0.1
08-Jan| 0.633 0.1 03] 082 0.9] 0.671 0.1] 0.786
09-Jan| 0.189 03 0.25 0.9] 0.278| 0.786| 0.633| 0.671
10-Jan 0.1 03 0.15| 058| 0456| 0.557| 0.456 0.9
11-Jan| 0.367 03 0.1 0.5] 0.367 0.1] 0.456( 0.443
12-Jan| 0.633 03 0.25| 0.18] 0.722 0.1 0.189 0.1
13-Jan| 0.811 03 03] 026 0544 0.1] 0.633 0.1
14-Jan| 0.811 03 035 0.1 0456 0.1 0.456 0.1
15-Jan| 0367 09 03[ 026 0278 0.1 0.1 09
16-Jan| 0.633 03 025| 0.74] 0.278] 0.443| 0.456| 0.786
17-Jan| 0.811 03 035| 082 0456| 0.329| 0.367 09
18-Jan| 0.811 03 0.15 0.5 0.367( 0.214| 0.189 0.9
19-Jan| 0367 0.1 02 042] 0189 09| 0.011| 0443
20-Jan| 0.544 03 0.15( 0.34] 0456 0.1] 0456 0214
21-Jan| 0.367 03 025 026 0.1 0.1] 0.633 0.1
22-Jan| 0367 05 0.75 05| 0456 0.1 0.189 0.1
23-Jan| 0.367 03 0.8 0.1| 0544 0.214| 0.544 0.1
24-Jan| 0367 0.1 0.85 05( 0.189 0.1 0.456 0.1
25-Jan| 0.278 03 0.65| 058] 0.278| 0.671| 0.633 0.1
26-Jan| 0.722 0.3 0.75] 0.26] 0456 09| 0.278| 0443
27-Jan| 0.367 03 085| 0.34] 0.278 0.1] 0.189( 0.329
28-Jan| 0.544 03 09| 0.34]| 0367| 0.557| 0.633| 0.557
29-Jan| 0.456 03 0.75 05| 0456 0443| 0.722| 0.214
30-Jan| 0.456 03 055 042 0544 09| 0.722| 0214
31-Jan| 0.544 05 05 05( 0456 0.1 0.633 0.1
1
0.9
0.8
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Fig. 4. Comparison of Wind chill in the three cities
during the study period. Regression lines are fit for
the normalized data
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Table 5. Normalized data using equation 2 for Table 6. Normalized data using equation 2 for
weather metrics of Delhi weather metrics of Bangalore
High | Low |Humidity] " | 0" | Rain | Wind High | Low |Humidity| " || Rain | Wind
Date Speed | Cover .| UV Date & ty Speed | Cover uv
Temp |Temp| (%) (k)| (%) (%) | Chill Temp [Temp| (%) P . (%) | Chill
(km/h)| (%)
01Jan| 0786] 05| 03182 02333] 01) 01) 07 0367 01Jan| 026] 042 0.1667[ 01889 02 08| 03| 0189
02-Jan| 0843| 05| 0.3182| 02333] 026] 0464| 0.633] 0544 02Jan| 09 042] 05667| 03667 03| 07| 0433] 0544
03Jan) 09) 05 04636| 0.1667| 05 0391]  0.9] 0456 03Jan| 074 026 04333]02778| 03| 08| 05| 0.1
04Jan| 09] 04| 05364 01] 058 01 07] 0722 04Jan| 074 074 05| 11667 02| 09| 07/ 09
05-Jan| 0843] 04| 05364]0.2333] 05| 0.609] 09| 0367 05Jan| 09| 058 07667[ 08111 01 05| 05[] 0367
06-Jan| 0.843| 05 05364| 0.2333| 058 0.1] 0.567| 0.722 06-Jan| 074 026 09] 063331 03| 01| 05| 0544
07-Jan| 0843] 06| 05364] 05/ 01| 0.609| 0567| 0.1 07-Jan| 074 026] 06333 09 06| 01| 0567 01
08-Jan| 0.843] 06| 03182]04333| 05| 0.682| 07| 01 08-Jan| 074| 042 0633302778 03| 01| 0167 09
09-Jan| 0843] 05 01] 0.2333| 058| 0.609| 0567 0.1 09-Jan| 09| 042 05667| 05444 05 03| 01| 0367
10-Jan| 0729] 05| 0.1727] 0.2333| 0.26| 0.682| 0.567| 0.1 10-Jan| 0.74| 042] 02333| 03667 02| 02 05| 0544
11-Jan| 0843] 05 06091 02333] 042] 09| 07] 01 11Jan| 074| 058 04333| 04556] 05| 0.1 0567| 0456
12-Jan| 0729 08 01727 01| 0.34] 0.536] 0.633| 0.189 12-Jan| 074 042 0.1) 02778 06| 02| 0.7 0.722
13-Jan| 0557 09 0.1 0.1667| 0.26( 0.609| 0.633| 0.278 13-Jan| 058| 058 0.1667( 0.8111 03| 03] 0.767| 0367
14-Jan| 0557 0.6 0.5364| 04333| 042 0536| 0.7 0.189 14-Jan| 026 0.74] 03667 091 02 02| 0.767| 0.722
15-Jan| 0557 05 0.3909 05 0.66| 0536 0.567| 0.456 15-Jan 09| 074 05 091 03[ 07| 0767 0.1
16-Jan| 0214| 0.6 04636| 0.6333| 042 0.1| 0.567| 0.367 16-Jan| 0.74 09 03667 04556 02| 0.1 07 01
17-Jan| 0557 05| 0.7545| 0.1667| 058 0.1| 0.633| 0.544 17-Jan| 0.74| 042 05] 02778 05| 0.1 0.9 0.1
18-Jan| 0557 0.6 09]04333| 034 01| 0.633| 0.722 18-Jan 09 0.1 0.3667 09 09 01| 0433 01
19-Jan| 0214] 05 0.6091] 0.2333| 058| 0.536| 0567 0.9 19-Jan| 0.74 0.1 0.4333( 09889 02| 0.1 0.5 0.1
20-Jan| 0271 04| 0.6091] 0.3667| 0.66[ 0464| 07| 0.189 20-Jan| 0.74| 0.26 05]0.6333] 02 0.1 0.7] 0.189
21-Jan| 0443| 01| 05364 09 042| 0.609| 05| 0.278 21-Jan| 0.74] 042| 0.6333]| 0.5444] 03| 02| 05| 0278
22-Jan| 0386| 04| 0.1727| 0.1667| 034| 0173 05| 0.189 22-Jan 09| 026 05667]0.1889] 0.2 02| 05| 0.189
23-Jan| 0386 05 03909 03[ 042]| 0.609| 0.567| 0.456 23-Jan| 0.74| 0.26| 04333]| 02778] 03| 08| 0.567| 0.456
24-Jan| 05| 04| 0.0273] 0.2333| 034| 0536 0.167| 0.367 24-Jan 01| 074 05 01 02 07| 0.167| 0367
25Jan| 0329 0.1 0.1 09 058| 0.609] 01| 0.544 25-Jan| 0.74| 058 0.1667( 02778 05| 0.8 0.1] 0.544
26-Jan| 0214| 04| 03182] 0.6333| 09| 0.682] 05| 0.722 26-Jan| 0.74[ 0.26] 0.3667| 0.8111 091 09| 05| 0722
27Jan| 0271 05| 04636 05 0.34] 0391] 0567 09 27-Jan| 0.74| 0.26 05] 0.6333] 02| 05| 0567 09
28-Jan| 0157 05 03182 07[ 034 01] 07( 0722 28-Jan| 0.74| 042] 03667 09 02 01 0.7{ 0.722
29Jan| 0329] 03| 04636]0.2333| 042 0.1] 0.767| 0.633 29Jan| 074 042 05| 02778 03| 0.1] 0.767| 0.633
30an| 01| 02 0318204333 058 01| 0.767| 0.367 30-Jan| 0.74| 042] 03667| 0.5444| 05| 0.1| 0.767| 0.367
31Jan| 0329 0.1 0.3909 03 09| 0246| 0.767| 0.278 31Jan| 0.74[ 058 0.4333| 0.3667 09 03] 0.767| 0.278
CEE X qr XK 0=0)
[ S —— X max = Xmin
07 EEEES o . CHENNAI . L
06 = In equation (2), for ‘X’, Corresponding i value, X i
3 05 B - / * DELHI means minimum value in corresponding column, X
0.4 7‘{1’41 BANGALORE means maximum value in corresponding column, ‘a’
03 ; : : —— Linear (CHENNAI) means minimum value and ‘b” means maximum value.
0.2 T linear DELH) The same technique is used in various researches for
0'3 B —Linear (BANGALORE) converting different scales of data into similar format
0 10 2 20 0 (Serrano, 2019; Rajesh et al. 2019; Rajesh 2020) .
DATE RESULTS AND DISCUSSION

Fig. 5. Comparison of UV in the three cities during the
study period. Regression lines are fit for the normalized
data

The weather data in 2020 of Chennai, Delhi and
Bangalore including various metrics namely, data on
the weather details, highest temperature for the
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Table 7. Comparison of high temperature for

Chennai, Delhi and Bangalore

Chennai Delhi
. . Bangalore
High High R
High Temp.

Temp. Temp.
0.7222 0.7857 0.26
0.8111 0.8429 0.9
0.8111 0.9 0.74

0.9 0.9 0.74
0.7222 0.8429 0.9
0.8111 0.8429 0.74
0.7222 0.8429 0.74
0.6333 0.8429 0.74
0.1889 0.8429 0.9

0.1 0.7286 0.74
0.3667 0.8429 0.74
0.6333 0.7286 0.74
0.8111 0.5571 0.58
0.8111 0.5571 0.26
0.3667 0.5571 0.9
0.6333 0.2143 0.74
0.8111 0.5571 0.74
0.8111 0.5571 0.9
0.3667 0.2143 0.74
0.5444 0.2714 0.74
0.3667 0.4429 0.74
0.3667 0.3857 0.9
0.3667 0.3857 0.74
0.3667 0.5 0.1
0.2778 0.3286 0.74
0.7222 0.2143 0.74
0.3667 0.2714 0.74
0.5444 0.1571 0.74
0.4556 0.3286 0.74
0.4556 0.1 0.74
0.5444 0.3286 0.74

Table 8. Comparison of humidity of Chennai, Delhi,

and Bangalore

Chennai Delhi Bangalore
Humidity |Humidity | Humidity

0.25 0.3182 0.1667
0.35 0.3182 0.5667
03 0.4636 0.4333
0.2 0.5364 0.5

0.25 0.5364 0.7667
0.15 0.5364 0.9

0.35 0.5364 0.6333
0.3 0.3182 0.6333
0.25 0.1 0.5667
0.15 0.1727 0.2333
0.1 0.6091 0.4333
0.25 0.1727 0.1

03 0.1 0.1667
0.35 0.5364 0.3667
03 0.3909 0.5

0.25 0.4636 0.3667
0.35 0.7545 0.5

0.15 0.9 0.3667
0.2 0.6091 0.4333
0.15 0.6091 0.5

0.25 0.5364 0.6333
0.75 0.1727 0.5667
0.8 0.3909 0.4333
0.85 0.0273 0.5

0.65 0.1 0.1667
0.75 0.3182 0.3667
0.85 0.4636 0.5

0.9 0.3182 0.3667
0.75 0.4636 0.5

0.55 0.3182 0.3667
0.5 0.3909 0.4333

Table 9. Comparison of wind speed of Chennai,

Delhi and Bangalore
Chennai Delhi Bangalore
Wind Wind Wind
Speed Speed Speed
0.42 0.2333 0.1889
0.26 0.2333 0.3667
0.74 0.1667 0.2778
0.82 01 0.9
0.82 0.2333 0.8111
0.42 0.2333 0.6333
0.26 0.5 0.9
0.82 0.4333 0.2778
0.9 0.2333 0.5444
0.58 0.2333 0.3667
0.5 0.2333 0.4556
0.18 0.1 0.2778
0.26 0.1667 0.8111
0.1 0.4333 0.9
0.26 0.5 0.9
0.74 0.6333 0.4556
0.82 0.1667 0.2778
0.5 0.4333 0.9
0.42 0.2333 0.9889
0.34 0.3667 0.6333
0.26 0.9 0.5444
0.5 0.1667 0.1889
0.1 0.3 0.2778
0.5 0.2333 0.1
0.58 0.9 0.2778
0.26 0.6333 0.8111
0.34 0.5 0.6333
0.34 0.7 0.9
0.5 0.2333 0.2778
0.42 0.4333 0.5444
0.5 0.3 0.3667

Table 10. Comparison of wind chill of Chennai,

Delhi, and Bangalore
Chennai Delhi
. . Bangalore
Wind Wind
Wind Chill
Chill Chill
0.6333 0.7 0.3
0.9 0.6333 0.4333
0.6333 0.9 0.5
0.4556 0.7 0.7
0.3667 0.9 0.5
0.4556 0.5667 0.5
0.3667 0.5667 0.5667
0.1 0.7 0.1667
0.6333 0.5667 0.1
0.4556 0.5667 0.5
0.4556 0.7 0.5667
0.1889 0.6333 0.7
0.6333 0.6333 0.7667
0.4556 0.7 0.7667
0.1 0.5667 0.7667
0.4556 0.5667 0.7
0.3667 0.6333 0.9
0.1889 0.6333 0.4333
0.0111 0.5667 0.5
0.4556 0.7 0.7
0.6333 0.5 0.5
0.1889 0.5 0.5
0.5444 0.5667 0.5667
0.4556 0.1667 0.1667
0.6333 0.1 0.1
0.2778 0.5 0.5
0.1889 0.5667 0.5667
0.6333 0.7 0.7
0.7222 0.7667 0.7667
0.7222 0.7667 0.7667
0.6333 0.7667 0.7667
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Table 11. Comparison of UV in Chennai, Delhi, and

Bangalore
Chennai| Delhi | Bangalore
uv uv uv
0.1] 0.3667 0.1889
0.1 0.5444 0.5444
0.5571| 0.4556 0.1
0.4429| 0.7222 0.9
0.1] 0.3667 0.3667
0.1 0.7222 0.5444
0.1 0.1 0.1
0.7857 0.1 0.9
0.6714 0.1 0.3667
0.9 0.1 0.5444
0.4429 0.1 0.4556
0.1 0.1889 0.7222
0.1] 02778 0.3667
0.1 0.1889 0.7222
09| 04556 0.1
0.7857| 0.3667 0.1
09| 0.5444 0.1
0.9 0.7222 0.1
0.4429 0.9 0.1
0.2143| 0.1889 0.1889
0.1 0.2778 0.2778
0.1] 0.1889 0.1889
0.1 0.4556 0.4556
0.1] 0.3667 0.3667
0.1 0.5444 0.5444
0.4429| 0.7222 0.7222
0.3286 0.9 0.9
0.5571| 0.7222 0.7222
0.2143 0.6333 0.6333
0.2143| 0.3667 0.3667
0.1 0.2778 0.2778

Tables 12.a-e Comparison of Temperature, Humidity,
Wind Speed, Wind Chill and UV using Descriptive
Statistics for Chennai, Delhi, and Bangalore

Table 12(a). Temperature

Descriptive . .
. Chennai | Delhi |Bangalore
Statistics
Mean 0.5616| 0.5442 0.7141
Median 0.5444| 0.5571 0.74
Mode 0.3667| 0.8429 0.74
SD 0.2112| 0.2518 0.1793

Table 12(b). Humidity

Descriptive . .
L. Chennai| Delhi (Bangalore
Statistics
Mean 0.4048| 0.4026 0.4505
Median 0.3] 0.3909 0.4333
Mode 0.25| 0.3182 0.5
SD 0.2425] 0.1967 0.1691

Table 12(c). Wind Speed
Descriptive . .
L. Chennai| Delhi [Bangalore
Statistics
Mean 0.4665| 0.3602 0.5416
Median 0.42]| 0.2333 0.5444
Mode 0.26| 0.2333 0.2778
SD 0.2189| 0.2077 0.2652
Table 12(d). Wind Chill
Descriptive . .
. Chennai| Delhi |Bangalore
Statistics
Mean 0.4498| 0.614 0.5473
Median 0.4556| 0.6333 0.5667
Mode 0.6333| 0.5667 0.5
SD 0.2084| 0.1592 0.2036

Table 12(e). Ultraviolet (UV)

Descriptive . )
. Chennai| Delhi |[Bangalore
Statistics
Mean 0.3581| 0.4183 0.4183
Median 0.2143| 0.3667 0.3667
Mode 0.1] 0.3667 0.1
SD 0.2927( 0.2381 0.2561

particular day, lowest temperature for the day,
humidity values in percentage, wind speed metrics in
km/h, cloud covering status in percentage, rainfal
details in percentage, sunrise and sunset metrics also
represented in the form of time scale and UV means
ultraviolet range in numbers are given in tables 1-3,
respectively. The 11 metrics in tables 1-3 are in different
scales and so not suitable for interpretation. so, by using
equation 2 different scale of data were converted into
similar format ranging from 0.1 to 0.9 and presented
in tables 4-6.

Comparison of normalized weather parameters
data of Chennai, Delhi and Bangalore are given in
tables 7-12. Descriptive statistics of weather parameters
of Chennai, Delhi and Bangalore are given in
tables 12a-e. Comparison of weather parameters by
regression lines fit to the normalized data are shown
in figures 1-5. The temperature almost same in
Bangalore during the study period, while it showed
opposing trends with regard to Delhi and Chennai
(Fig.!). While the trend in humidity was similar in
Chennai and Bangalore, it showed an increasing trend
in Delhi (Fig.2). The wind speed and wind chill
remained almost similar in Delhi, but showing
opposite trends in Chennai and Bangalore (Figs. 3 and
4). The UV showed increasing trends in Bangalore and
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Delhi, while a decreasing trend was found in Chennai
(Fig.5).
CONCLUSIONS

In this paper we explained how to use normalized
data and descriptive statistics to compare the weather
conditions of three major cities. Development of such
regression models of this study will be useful to predict
future weather conditions.
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