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Monthly and I nter-Seasonal L ong Term Weather Variability Trend
Analysisof Chhattisgarh Plain Zone

Abstract

Considering the changesin extreme weather
eventsof climatevariability, availability of various
natural resources are vulnerable and hence an
assessment of change detection and trend of
monthly, seasonal and annual historical series of
different climatic variables of Chhattisgarh Plain
Zone have been carried out. Based on daily data
analysis, trend analysiswas applied intime period
from 1991 to 2021. The change point analysis
results of meteorological variables indicated
different change points from year 1991 to 2021
with significant change pointsin annual series of
maximum, minimum, diurnal temperature, wind
= speed, evaporation and sunshine hour. The
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northeast monsoon season there was significant decrease in sunshine hours. Overall it was found that
thereis significant increase in maximum as well as minimum temperatures, while there is significant
decrease in wind speed, evaporation and sunshine hours.

Key Words
Maximum Temperature, Rainfall, Evaporation, Relative Humidity, Chhattisgarh Plain Zone.

I ntroduction

Theweather of our atmosphereis severely getting affected by growing industrialisation and dueto
man’s interference in nature’s way which somehow has affected the weather that led to alteration of atmosphere.
Theimpacts of climate changeinclude warming temperatures, changesin precipitation, and increasein the
frequency or intensity of extreme westher events, and rising sealevels. Theseimpactsthreaten our health by
affecting thefood we esat, the water we drink, theair we breathe, and theweather we experience. Scientists
projected that warmer temperaturesfrom climate changewill increasethe frequency of dayswith unhealthy
levesof ground-level ozone, aharmful ar pollutant. Rapid risein concentration of greenhousegases, emisson
of harmful gaseslikechlorofloro carbons, burning of fossi| fuelsand other gasesthrough vehiclesandindustrid
activitiesresultsinmorewesther variability and extreme westher event.

According to thentergovernmental Panel on Climate Change (IPCC AR5, 2014), the globa mean
temperaturemay increaseupto4 °C by 2100, andwill severdy affect theavailability of water resourcesand
thewater demand acrosstheworld. Asthewarming dependson emissionsof GHGsintheatmosphere, the
IPCC has projected awarming of about 0.2°C per decade. Further, surface air temperature could rise
between 1.1°C t0 6.4°C over 21th century (R.Khavse et.al 2015). Climatemodel simulations by Hennessey
et al., 1997 and empirica evidences confirm that warmer climates, owing to increased water vapour, lead to
moreintense precipitation events and thereforeincreaseri sks of floods (Intergovernmenta Panel on Climate
Change (IPCC), 2007). In this present paper, attempt has been made to analyze the weather variability
parametersover 30 yearsof time period for Chhattisgarh plain agro climatic zoneof India.

Data and M ethodology

Thedaily meteorological data(1991-2021) for thedifferent weather parameterswastaken fromthe
department of Agrometeorology, IGKV Raipur. Climate variability analysisof the of Chhattisgarh plain
agroclimatic zonewas carried out by analysing daily historical dataof different meteorologica parameters
(maximum temperature, minimumtemperature, rainfal, rainy days, sunshinehours, wind peed, rd aivehumidity
and evaporation) for about 30 yearson annual, monthly and seasonal basis. The calculation of different
seasons, i.e. kharif (June-September), rabi (October-January), winter (January-February), pre-monsoon/
summer (March-May), southwest monsoon (June-September) and post monsoon/northeast monsoon
(October-December) withthehdp of daily weether data. Theannua, monthly and seasona datawasandyzed
using thelinear regression method with thehel p of M S Excel. From regression analysi sof monthly, annual and
seasond trendsof different weather parametershave positive aswell as negative trends during the 30 year
period of time.

Results and Discussion
Maximum Temperature

Theoutcomeof andysisannual, monthly and seasond maximum, minimumand diurd temperaturehave
been shownintable 1. Thenorma annual, monthly, kharif, rabi, winter, pre-monsoon, monsoon and post-
monsoon maximum temperature of central Chhattisgarhwas 32.8, 27.61041.9, 32.4, 29.7, 29, 38.8, 32.4,
29.7° Crespectively. Theresults of thisstudy indi catethat maximum temperature has been sgnificantly increased
annualy by 0.02°C, whichisin accordancewith theresult of R. khavseet.al 2015, whereincreasingtrendin
mean maximum temperatureand tota meanrainfal isconfirmed by Mann-Kendall trend test. During monthly
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anaysis, inthe months of august, october and November the highest val ue of maximum temperature was
recorded in the month of may and lowest valuewasin the month of January. In months of August, October,
November maximum temperatureincreased significantly by 0.042°C, 0.039°C and 0.052°C respectively
whileinmarch and may maximum temperature decreased non-significantly.

Theseasond andysisof maximum temperature showss gnificant increasein seasonsof rabi and northeast
monsoon by 0.041 and 0.042°C respectively whereas maximum temperaturein seasonsof kharif, winter and
southwest monsoonincreasesby 0.021, 0.054, 0.065°C respectively and in summer maximum temperature
decreased by 0.006 °C but that was non-significant.

Minimum Temperature

The normal minimum temperature of central Chhattisgarh region rangesfrom 11.5t0 26.7°C during
different months. Theanaysisof minimum temperature over 30 yearsperiod reported that all monthsexcept
in January, minimumtemperatureincreased s gnificantly for al months. Thehighest va ueof minimumtemperature
inmonthly anaysi swasin month of may (26.7°C) and lowest value wasin both December and January month
(11.5°C).

During winter, summer, southwest and northeast monsoon seasonsthe minimum temperatureincreases
significantly by 0.058, 0.074, 0.066 and 0.091°C respectively. During kharif and rabi seasonsthe minimum
temperatureincreases significantly by 0.073, 0.066, 0.092°C respectively.

Diurnal TemperatureRange

Diurnd temperaturerange(DTR) isanindicator associated with globd climate changewhichisdefined
asdifferencebetween daily maximum and minimum temperature, which describesthewithin-day temperature
variability and reflectsweether stability. Thenormal diurna temperaturerangesfrom 19.6 to 34.3°C during
different months. On monthly basi sexcept months of February, March, May and June, during rest months
diurnd temperaturewasfound to beincreasing s gnificantly. Analys sof themaximum and minimum temperatures
a theregiond level by RupaKumar etal. (1994) showed asignificant risein themaximumtemperatureswith
the minimum temperaturesremaining almost stable, leadingtoincreasing trendsin DTR over large parts of
India

Among different seasons, diurnd temperatureincreased Sgnificantly during winter and summer seasons
by 0.043 and 0.033°C and of southwest and northeast monsoon diurnal range hasincreased significantly by
0.044 and 0.066°C respectively. Theresult of annual, kharif and rabi season analysisindicatesthat diurnal
temperaturerange hasincreased significantly by 0.047, 0.043, 0.046 °C respectively.

Table1: Trend analysisof temperaturefor different time period of theyear (1991-2021)

Maximum Temperature Minimum temperature Diurnal temp. Range
Month Normal | Equation R2 Normal | Equation R2 Normal | Equation R2

January Y =0.043x Y =0.056x Y =0.049x

27.6 +26.91 0.084 115 +10.57 0.115 19.6 +18.74 0.166*
Feburary Y=0.012x Y =0.060x Y =0.036x

30.5 + 30.33 0.006 14.2 +13.22 0.137* 22.4 +21.78 0.074
March Y=-0.014x Y=0.091x Y =0.038x

35.1 + 35.38 0.008 18.4 + 16.92 0.429** 26.8 +26.15 0.126
April Y=0.017x Y=0.075x Y =0.046x

39.5 +39.23 0.011 23 +21.82 0.355** 313 +30.52 0.130*
May Y=-0.019x Y =0.055x Y=0.017x

419 +42.22 0.019 26.7 +25.84 0.246* 34.3 + 34.03 0.027
June Y=0.057x Y =0.028x

37.1 Y=37.12 0 26.4 +25.43 0.175* 31.8 +31.28 0.026
July Y=0.015x Y=0.072x Y =0.043x

314 +31.11 0.016 24.6 + 23.46 0.615** 28.0 +27.29 0.254**
August Y =0.042x Y=0.073x Y =0.058x

30.2 + 29.50 0.202* 24.5 +23.32 0.616** 27.4 +26.41 0.446**
September Y =0.026x Y =0.062x Y =0.044x

31.2 + 30.79 0.083 24.3 +23.28 0.592** 27.8 + 27.04 0.336**
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October Y=0.039x Y =0.074x Y=0.056x
314 +3072 | 0.142* 21.2 +2001 | 0.319** | 26.3 +2537 | 0.416**
Novermber Y=0.052x Y=0.090x Y=0.071x
29.9 +2002 | 0.251* 155 +1408 | 0.235** | 227 +2155 | 0.374**
D b Y =0.034x Y=0.111x Y=0.072x
ecember 27.8 +27.26 0.074 11.5 +9.729 | 0.308** 19.7 +1849 | 0.352¢*
Annual Y=0.020x Y=0.073x Y=0.047x
328 +3246 | 0.156* 20.1 +1900 | 0.703** | 265 +2573 | 0.592¢*
Kharif Y=0.021x Y=0.066x Y=0.043x
324 +32.13 0.046 24.9 +2387 | 0575** | 287 +2800 | 0.330%*
Rabi y=0.042x Y=0.092x Y=0.046x
29.7 +2848 | 0273** | 161 +1461 | 0432** | 229 +2798 | 0.431%*
Winter Y=0.029x Y=0.058x Y=0.043x
: 29 +2852 0.054 1258 +11.83 | 0.221** | 209 +2018 | 0.199*
Summer Y=-0.006x Y=0.074x Y=0.033x
38.8 +38.94 0.003 22.7 +2153 | 0497** | 308 +30.24 | 0.148*
Southwest Y=0.021x Y=0.066x Y=0.044x
monsoon 324 +32.10 0.065 24.9 +2386 | 0581** | 287 +2798 | 0.332¢*
Northeast Y =0.042x Y =0.091x Y =0.066x
monsoon 29.7 +2899 | 0.234** | 161 +1462 | 0429** | 229 +21.81 | 0.546+*

*Significancea 5%leve of sgnificance
** Significanceat 1% level of Sgnificance
Morning Relative Humidity

Thenorma morningre ative humidity a Chhattisgarh plain zoneis 79.7%. Themorning rd aive humidity
during monthly andysisin thisregion ranges between 49 to 92% be ng lowest inthe month of may and highest
inmonth of august and September followed by October, November, December, july, January, and feburary.
Theanalysisof long term dataof RH indicatesthat morning relative humidity inthe months January, august,
November and December showed significant decreasein humidity by 0.174, 0.358, 0.128 and 0.170% per
year respectively whereasrel ative humidity of may month increased significantly by 0.358% per year. The
relative humidity during monthsof feburary, march, goril and juneincreased but was non-significant whereas
for monthsof July, September, October relative humidity decreased but was non-significant.

Theresultsof kharif and northeast monsoon season indicatethat thetrend of morning relaive humidity
decreased significantly by 0.119% and 0.127 % per year respectively. During seasons of summer, southeast
monsoon and rabi and annually, morning rel ative humidity increased but was non-significant whilein winter
season morning rel ative humidity decreased but was non-significant.

Evening Relative Humidity

Thevaueof norma evening relative humidity in Chhattisgarh plainzoneis44.2%. Themean monthly
eveningrelative humidity in thiszonerangesfrom 21 to 77% beinglowest in the month of april and may and
highest inthe month of august followed by july, september, janurary and feburary. In monthly analys's, it
showed that only inthe month of august evening relative humidity decreased significantly by 0.127% per year
andinrest of themonthsevening relative humidity increased or decreased but wasnot significant.

In seasonal anadysi's, evening relative humidity for winter, rabi and northeast monsoon decreased non-
significantly. Annua evening relative humidity increased non-significantly and al so samefound for summer,
kharif and southwest monsoon.

Wind Speed

Evaporation rateisanalysed with the help of wind speed parameter. The annua normal wind speed of
Chhattisgarh Plain zoneis 4.9 kmvhr. Theresult of monthly analys sreved ed that wind speed inthemonths of
February to august decreased significantly by 0.029, 0.033, 0.049, 0.095, 0.139, 0.117 and 0.096 km/hr
respectively. Similar strong wind speed decrease are observed inthe Godvari basina dl thesitesinamost dl
the12 monthsasmost of thetrendsare statisticaly significant at 99% confidencelimit was seen by Degpak
Jhghariaet al.2021
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Among seasonal anaysis, all seasons except northeast monsoon, wind speed decreased significantly
during winter, summer and southwest monsoon by 0.025 km/hr, 0.059 and 0.094 km/hr respectively. The
annua and kharif wind speed also decreased significantly by 0.053 and 0.094 km/hr respectively whilefor
rabi wind speed decreased but was non- significant.

Table2: Trend analyssof relative humidity and wind speed for different time period of theyear (1991-2021)

Morning RH Evening RH Wind speed
Month Normal | Equation R2 Normal | Equation R2 Normal | Equation R2

January Y=-0.174x Y=-0.153x Y=-0.021x
87 +90.11 0.199* 36 +38.64 0.033 2.2 +2.585 0.102

Feburary Y =0.039x Y=0.067x Y =-0.029x
81 +80.61 0.005 33 +31.56 0.008 2.9 +3.362 0.201*

March Y=0.131x Y=0.183x Y=-0.033x
70 +67.47 0.030 25 +2221 0.057 38 +4.321 0.200*

April Y=0.231x Y =0.096x Y =-0.049x
54 +50.80 0.069 21 +19.03 0.026 55 +6.300 0.205*

May Y =0.358x Y=0.207x Y =-0.095x
49 +43.29 0.160* 21 +18.00 0.111 7.2 +8.747 | 0.377**

June Y =0.234x Y=0.143x Y=-0.139x
71 + 67.44 0.064 47 +44.70 0.019 9.4 +11.65 | 0.603**

July Y=-0.017x Y =0.054x Y=-0.117x
89 +89.60 0.003 72 +71.58 0.010 8.8 +10.65 | 0.315**

Augus Y =-0.068x Y=-0.127x Y =-0.096x
92 +93.15 0.206* 77 +7897 | 0.142* 7.4 +8.912 0.183*

September Y=-0.011x Y=-0.012x Y=-0.027x
92 +92.31 0.009 71 +71.12 0.00 46 +4.996 0.034

October Y =-0.058x Y=-0.192x Y=-0.014x
91 +91.90 0.116 54 +57.21 0.055 2.7 +2.965 0.039

November Y=-0.128x Y =-0.148x Y=-0.013x
90 +91.95 | 0.298** 39 +41.82 0.035 2.2 +2.46 0.030

December Y=-0.170x Y=0.061x Y =0.002x
89 +9214 | 0.330%* 35 +33.95 0.005 19 +1.889 0.001

Annual Y =0.014x Y =0.006x Y=-0.053x
79.7 +79.45 0.003 44.2 + 44,25 0.0 49 +5.747 | 0.405**

K harif Y=-0.119x Y=0.014x Y =-0.094x
86 +92 0.335** 66.7 + 66.59 0.001 75 +9.053 | 0.373**

Rabi Y =0.034x Y =-0.093x Y =-0.008x
90 + 85.62 0.018 427 +44.33 0.022 2.3 +2.438 0.022

Winter Y=-0.072x Y =-0.045x Y =-0.025x
84 +85.58 0.033 34 +35.14 0.004 25 +2.944 0.177*

Summer Y=0.227x Y=0.162x Y =-0.059x
58 +54.10 0.122 22 +19.82 0.102 55 +6.463 | 0.397**

Southwest Y=0.027x Y =0.005x Y =-0.094x
monsoon 86 +85.82 0.011 67 +66.78 0.00 75 +9.054 | 0.369**

Northeast Y=-0.127x Y=-0.092x Y=-0.007x
monsoon 90 +92.04 0.389* 43 +44.32 0.021 2.3 +2.432 0.019

*Significanceat 5%levd of sgnificance
** Significanceat 1% leve of Sgnificance

Rainfall

Theyideld of cropsismainly depended ontherainfal andyss. Theamount and distribution of rainfall
over theareaand in specific period of timewas done by analyzing daily, monthly, annual and seasonal basis
wasfound out by variability trends. Theannua norma rainfall for Chhattisgarh plain zone over 30 years of
timeis1202.7 mm. Thenormal rainfal during different monthsrangesfrom 9.5to 347.8 mmbeinglowestin
themonth of November and highest in themonth of July. Theannua rainfal pattern showed non-significant
increasingtrend. Similar findingswerefound by R. Khavseet.al 2015, whereannua mean rainfal hasshown
non- significant increasing trend.
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Inmonthly analysisresultsrevealed that thereisincreaseinrainfall inthe months of February, May,
June, July but it was sgnificant only in September month (5.153 mm per year) whiletherewas non-significant
decreaseinrainfal inthe monthsof January, march, April, August, October and November. A recent study
by usingahighresolutiondaily gridded rainfall data set by Rajeevaret al., (2006) showed that thereare
sgnificant rising trendsin thefrequency and the magnitude of extremerain eventsover centrd Indiaduringthe
MONSO0N Season.

Thetrend andyssof kharif, rabi, winter, summer and southwest monsoon seasons showed non-significant
increaseinrainfall whereas season of northeast monsoon rainfal showed non-significant decreaseinrainfal.
Rainy Days

The dope and regression coefficients of the equation obtained during analysis of monthly, annua and
seasond rainy dayswith the help of 30 yearsdataof Chhattisgarh plainzoneare shownin Table 3. Theannual
norma rainy daysof Chhattisgarh plain zoneis 60 dayswhich indicates non-significant decreasingtrend. The
normal rainy daysrangesfrom 1to 15 daysduring different months of theyear. In generd, rainy days showed
adecreasng trend during different months except in February, April, June, September, October and December
months. Only for august month rainy daysdecreased significantly (0.132 mm per year). During different
seasons of theyear showed non-significant change.

Pan Evaporation

Theamount of evaporationisafunction of temperature, humidity, wind and other ambient conditionsin
agivenlocation. Theannua normal evaporation of Chhattisgarh plain zoneis 1942.7 mm which decreased
significantly at therate of 10.77 mm per year. Inmonthly analyss, it wasfound that in themonths of feburary,
march, april, may and september evaporation decreased significantly by 0.209, 0.209, 0.209, 3.341 and
1.545 mmwhilefor other monthsthere was non-significant changes. Similar resultswere shownby R.K.
Jaiswa et.al 2015, wherethefaling trend of pan evaporation was seen which may be dueto strong declining
trendsinwind speed and falling trend in sunshine hour seriesonalongterm basis.

Thesignificant decreasein evaporation wasfound in kharif, winter, summer and southwest monsoon
seasons by 0.811, 0.133, 6.286, 3.244 mm respectively whilefor other seasons evaporation decreased but
wasnot Sgnificant.

Sunshine Hours

Thed opeand regression coefficients of theequati on obtai ned for monthly, annua and seasond sunshine
hoursover 30 yearsof Chhattisgarh plain zoneare shown in Table 3. The average annual sunshinehoursat
thisregionwas6.7 hourswhich decreased significantly at rate of 0.027 hoursper year. The normal monthly
sunshine hoursat thisregion rangesfrom 2.8 to 8.9 hoursbeing lowest in the month of august and highest in
themonth of april.

Inmonthly anadlysis, it wasfound that inthe month of January feburary, march, September, october and
December sunshine hoursdecreased significantly by 0.063. 0.044, 0.060, 0.043, 0.046 and 0.076 hours per
year respectively. For rest of themonthsi.e. April and November sunshine hours decreased and inthe months
of june, july, august sunshine hoursincreased but these changeswerenon significant.

In seasond analysis, during kharif, winter, summer and northeast monsoon sunshine hours decreased
significantly by 0.046, 0.053, 0.028 hours respectively whereas during rabi and southwest monsoon seasons
the sunshinehoursreported non significant increasing trend.
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Table 3: Trendandysisof rainfdl, rainy days, and evaporation and sunshine hoursfor different time period

of theyear (1991-2021)

Rainfall Rainy days Evaporation Sunshine hours
Nor No Nor No Equatio
Month mal Equation R2 rm | Equation R2 mal Equation R2 rm q n R2
al al
Y=- Y=-
January Y =-0.060x Y =-0.009x 0.209x + 0.063x +
135 | +14.42 0.0 1 +1.348 0.004 | 948 | 98.11 0.033 |74 | 8413 0.195*
Y=- Y=-
Feburary Y=0.501x Y=0.014x 0.209x + | 0.193 0.044x + | 0.229*
155 | +7.453 0047 |1 +1.064 0.008 | 120.2 | 98.11 * 84 | 9137 *
Y=- Y=-
March Y=-0.171x Y=-0.038x 0.209x + 0.060x + | 0.464*
125 | +15.27 0010 |1 +2.071 0.043 | 195.6 | 98.11 0.272**| 85 | 9.492 *
Y=- Y=-
April Y=-0.277x Y=0.037x 0.209x + | 0.127 0.021x +
185 | +47.20 0005 |2 +1.245 0.042 | 279.2 | 98.11 * 8.9 | 9.208 0.111
Y=- Y=-
May Y=0.281x Y=-0.014x 3.341x + 0.000x +
225 | +17.96 0016 |2 +2.296 0.009 | 358.3 | 411.7 0.358**| 8.6 | 8.598 0
Y=- Y=0.029
June Y =0.692x Y =0.046x 2.062x + X +
1855 | +174.4 0002 |9 +8 0.026 | 250.8 | 283.7 0.117 | 51 | 4.604 0.056
Y=- Y=0.011
July Y=0.930x Y =-0.051x 0.634x + X +
347.8 | +332.8 0002 |15 | +1569 0.014 | 127.7 | 137.8 006 |29 | 2664 0.015
Y=0.014
August Y=-1.397x Y=-0.132x Y=0.004x X +
318.8 | +341.1 0009 |14 | +1624 0.142* | 105.8 | +105.5 0.0 28 | 2.596 0.032
temb Y= Y=
rsep embe Y=5.153x Y=0.137x 1.545x + | 0.272 0.043x +
205.7 | +123.2 0.202 | 10 | +7.858 0109 | 109 | 2214 * 51 | 5.851 0.146*
Y=-
October Y=-0.277x Y =0.008x Y=-0.21x 0.046x +
428 | +47.20 0005 |3 +2.632 0.001 | 1141 | +1174 0023 |74 | 8174 0.173*
Y=- Y=-
November Y=-0.121x Y =-0.021x 0.032x + 0.017x +
9.5 +11.45 0004 |1 +0.948 0.037 | 982 | 98.73 0001 |79 |8163 0.026
Y=- Y=-
December Y=0.593x Y=0.009x 0.051x + 0.076x + | 0.235*
101 | +0.624 0057 |1 +04 0.004 | 88 88.86 0.002 | 7.4 | 8579 *
Y=- Y=-
Annual 1202. | Y=6.420x 59. | Y=-0.014x 1942. | 10.77x + 0.027x + | 0.331*
7 +1099 0046 | 6 +59.80 000 |7 2115 0.341**| 6.7 | 7.124 *
1057. Yy = - Y=-
K harif 8 y=5.380x Y =0.000x 503.1 | 3.244x + | 0.182 0.046x + | 0.279*
+971.6 0039 |12 | +1195 0.0 645 * 39 | 8305 *
. y = - Y=0.003
Rabi y = 0.134x Y'=-0.000x 0.502x + x o+
624 | +73.70 0000 |2 +1.326 0.0 300.3 | 403.1 0.026 | 7.6 | 3.929 0.003
= Y=-
Winter Y =0.441x Y=0.004x 0.949x + | 0.133 0.053x + | 0.299*
289 | +21.88 0015 |25 | +2412 0.0 215 | 230.1 * 7.9 | 8.755 *
Y=- =- Y=-
Summer Y =0.404x 0.016x + 6.286x + 0.028x + | 0.218*
535 | +47.04 0011 |54 | 5612 0.002 | 833.1 | 934.8 0.322**| 8.7 | 9.118 *
Y=- Y=0.002
;0(;’;20‘“(;? 1057. | Y=5.380x 47. | Y=0.000x 3244 + | 0182 x o+
7 +971.6 0039 |8 +47.8 0.0 593.3 | 645 * 4 3.901 0.002
=- Y=-
mg‘g:oeff Y'=-0.194x Y'=-0.002x 0203x + 0.046x + | 0.276*
624 | +59.28 0001 |39 | +3.980 0.0 300.4 | 305.0 0011 |76 | 829 *
*Significanceat 5%levd of sgnificance
** Significanceat 1% leve of Sgnificance
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Conclusion

Theanayssof meteorologica dataof theregionindicated that maximum temperature hasnot shown
anysignificant changefor most of the months except significant increase was observed in August, October,
November, annualy and during northeast monsoon whereasthereiss gnificant increasein minimum temperature
onannualy, during all seasonsandintheal monthsexcept inthemonth of January. The analysisof morning
rel ative humidity shown significant decreasein themonth of January, August, November and December while
for May thereissignificant increasein RH. In seasonal analysisthereissignificant decreasein only two
seasonsi.e. winter and northeast monsoon. Results of evening RH indicatesthat thereissignificant decrease
of RH inthemonth of August only. Wind speed a so found decreasi ng significantly on annud basisandinthe
month of February to August. Whereas, during seasonal analysiswinter, summer and southwest monsoon
season wind speed found decreasing Sgnificantly. During rainfall analys's, it wasseen that thereisno sgnificant
changeisseenintheamost al month and seasons except significantly increaseisobserved in September
month. Anaysisof rainy daysindicatesthat thereiss gnificant decrease was observed in themonth of August.
Theandys sof evaporation shown s gnificant decrease on Annud basisandinthemonthsof February, March,
April, May, September and December while during kharif period and during winter, summer and southwest
monsoon season the evaporation decreased significantly. It was seen that thereis significant decreasein
annua sunshinehoursand asoinmonthsof January, February, March, September, October and December.
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