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L ong Term Monthly and I nter-Seasonal Weather Variability Trend
Analysisof Bastar Plateau Zoneof Chhattisgarh

Abstract

The set of meteorological data collected from
CARS Jagdalpur Bastar plateau zone of
Chhattisgarh were analyzed to obtain trend
analysis of various weather parameters. It
indicated that maximum temperature has shown
significant change in months of August, October,
November and December and in seasons of kharif
and southwest monsoon. Minimum temperature
and diurnal temperature range results have not
shown any significant changes over theyears. The
analysis of morning relative humidity shown
significant increase in RH in january, feburary,
march, april and overall annually while only for
seasons summer and northeast monsoon RH
increased significantly and afternoon RH shown
significant increase only in summer season. Wnd

ORIGINAL ARTICLE

Authors -
speed results reveal ed that wind speed decreased

Kalp Das, Research Scholar . :
PunjbAgricultural Uriversity significantly in monthly, seasonal aswell asannual

analysis. Duringrainfall analysis, it was seen that

Ludhiana, Punjeb, INDIA thereissignificant increase of rainfall annually and

Dr. G. K. Das in months of june, august and September and in

Deptt. of Agrometeorol ogy seasonal analysis, only southwest monsoon rainfall
Collegeof Agriculture, increased significantly. Similarly, rainy days
IndiraGandhi Krishi Vishwvidydaya increased significantly for the months of june,
Raipur, Chhattisgarh, INDIA august and september and annually. In seasonal
Mridu Megha Dalai analysis, southwest monsoon and kharif season

rainy daysincreased significantly. Theanalysis of
evapor ation showed significant decrease annually
and for winter season only. Sunshine hour se when

Deptt. of Processing and Food Engineering,
OUAT, Bhubaneswar, Odisha, INDIA

DeepikaUnjan, Dr. H.V. Puranik anlysed it was seen that thereis significant decrease
Deptt. of Agrometeorol ogy in sunshine hours on monthly basis. Seasonal
Collegeof Agriculture, analysis, reported significantly decreased in
IndiraGandhi Krishi Vishwvidyaaya sunshine hours and for kharif and rabi period
Raipur, Chhattisgarh, INDIA sunshine hours reported significantly decreased.

Overall it was found that there is significant
increase in morning relative humidity, rainfall and rainy days while there is significant decrease in

wind speed, evaporation and sunshine hoursin Buster plateau zone.
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I ntroduction

Wesether analysisand its study isnow one of themost important factor for surviva. Our atmosphereis
severdly getsaffected by anthropogenic & manmadeattributes. Thegoa of weather predictionisto provide
information to peopl e by which organi zations can reduce westher-rel ated-l osses and enhance societd benefits,
including protection of life, public health and safety and support to economic prosperity. Adverseaffectin
climate haverisen thetemperaturesinlast 30 years and during the period of 2001 to 2010 wasthe warmest
decade ever recorded. Heat waves happen when aregion experiences very high temperaturesfor several
days and nights. Greenhouse gases are trapping more heat in the Earth’s atmosphere, which is causing average
temperatures to rise all over the world. Risks are projected for the near-term (2021-2040), the mid (2041—
2060) and long term (2081-2100), at different global warming levels and for pathways that overshoot 1.5°C
globa warming level for multiple decades (IPCC, 2022). Global warming reaching 1.5°C inthe near-term,
would cause unavoidableincreasesin multiple climate hazards and present multiplerisksto ecosystems and
humans. Adverseimpactsfrom tropical cyclones, with related | osses and damage, haveincreased dueto sea
leve riseand theincreasein heavy precipitation. Climate changeincludingincreasein frequency andintendty
of extremes hasreduced food and water security, hindering effortsto meet Sustainable Devel opment Goals.
Between 2010-2020, human mortality from floods, droughts and storms was 15 times higher in highly
vulnerableregions, compared to regionswith very low vulnerability (IPCC, 2022).

Wesather conditionsregulatethe growth and yield of crops, especidly inrain-fed agricultural systems.
Agriculture is contributing 21% to the country’s GDP, employing 56.4% of the total workforce and supporting
600 million peopledirectly andindirectly (BeenaShah 2010). Directly or indirectly westher variability affects
thecropsandyieldinlongrun. Inthis present paper, attempt has been madeto andysethewesather variability
parametersover 30 yearsof timeperiod in Bastar plateau zone of Chhattisgarh.

Data and M ethodology

Thedaily meteorological data(1991-2021) for thedifferent weather parameterswastaken fromthe
Agrometeorologica Field Unit Bastar Plateau zone. Climatevariability andysiswas carried out by analysing
daily historica dataof different meteorologica parameters(maximum temperature, minimum temperature,
rainfall, rainy days, sunshine hours, wind speed, relative humidity and evaporation) for about 30 yearson
annual, monthly and seasonal basis. The annual, monthly and seasonal datawas analyzed using thelinear
regression method withthehel p of MSexcd . From regression anaysisof monthly, annual and seasond trends
of different weather parameters have positive aswell as negativetrendsduring the 30 year period of time.
Results and Discussion
Annual, Monthly and Seasonal Variability Trends

Theresultsobtained from regression andysisof monthly, annua and seasond trendsof different weather
parameters have positiveaswel |l as negativetrendsduring the 30 year period of time. Theseresultshavebeen
analysed and discussed. Annua weether parametersof 30 years of Bastar plateau zoneisshown by graphica
representation.

Maximum Temperature

Thedopeand regress on equationsfor annua, monthly and seasona maximum, minimumand diural
temperature have been shownintable 1. Thenorma annual, monthly, kharif, rabi, winter, summer, southwest
monsoon and northeast monsoon maximum temperature of Bastar plateau regionis31.0, 27.3t0 37.5, 29.7,
28.4,29.4, 36.3, 29.7 and 28.6p C respectively. It has been found that maximum temperature over the
period hasincreased significantly only for the months august, October, November and December. The highest
maxi mum temperature wasin month may and lowest wasfor month December. The maximum temperature
wasfound to beincreasing for themonths January, feburary, july and september but was not significant while
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for monthsmarch, april, may and junemaximum temperaturefound to bedecreasing non-significantly. However,
during summer (March, April, May and June) isnot showing any significant increasing trendsindicating no
effect of global warming at thisregional level possibly dueto having denseforested areaaccording to the
study of GK. Sharmaet.al 2014.

The seasond andysisof maximum temperature showssignificant increasein temperaturefor southwest
monsoon by 0.043p C whilefor seasonswinter and northeast monsoon maximum temperature increased
non-significantly and for summer decreased but non-significantly. For kharif and rabi seasons, maximum
temperature significantly by 0.036p Cinrabi season, whilefor kharif maximum temperatureincreased but
wasnot significant. Overal annua maximum temperaturewasnot significant but found to beincreasing.
Minimum Temperature

The normal minimum temperature of central Bastar plateau region rangesfrom 9.7 to 24.5p C for
different monthsand 18.4p C annudly. Theanaysisof minimum temperature over 30 years period suggests
that for none of the months minimum temperature changed s gnificantly. Although for most of themonthslike
januray, feburary, march, gpril, july, august, october, november and december minimum temperaturedecreased
but was not significant whilefor months may, june and September minimum temperatureincreased but was
not significant. Asaresult, we see annual minimum temperature decreased at the rate 0.004p C, but non-
ggnificantly. Further, number of dayshaving thethreshold val uesof lessthan 10 degree centigrade areindicating
increasing pattern which can have wideranging effectson therabi cropping particularly in Kondagaon and
Bastar districts of thistriba belt. Further studiesin Bastar region at regional level will helpin developing
sustainabl e crop pattern sincetemperatureis 3.4. Month wise minimumtemperature not alimiting factor asfar
asexpansion of acreagein rabi season and provision of irrigation are concerned. Similar study was done by
GK Sharmaet.al 2014. However, number of daysunder different rangesof maximum temperature (greater
than or equal t0 40, 41, 42, 43, 44, 45 and 46 degree centigrade) during summer (March, April, May and
June) arenot showing any increasing trendsindi cating no effect of globa warming at thisregiona leve possbly
dueto having denseforested area. Similar studies done by Ramteke et al. (2021) where he found that the
maximum and minimum temperaturesduring pesk summer and winter touches37.4°C and 10.0°C, respectively.

During seasonal analysisa so wefound that for all seasons minimum temperature decreased but was
not significant. During rabi period minimum temperatureincreased at therate 0.006p C but was not significant
whileinkharif period weseesimilar trendi.e. it decreased by 0.001p C but was not significant.

Diurnal TemperatureRange

Diurna temperaturerange(DTR) isanindicator associated with globd climatechamgewnhichisdefined
asdifferencebetween daily maximum and minimum temperature, which describesthewithin-day temperature
variability and reflectsweather stability. Thenorma diurnal temperaturerangesfrom 18.5to 31p C for Bastar
plateau region of Chhattisgarh of different months. All months except feburary to junediura temperature
increased but non-significantly. Dueto thisresult we seeannual diura temperature a so increased by 0.003p
C but non-significantly. In seasonal anaysis, for winter and summer season diural temperature decreased
whilefor seasons southwest and northeast monsoon it increased but for al seasonsit was not significant.
During kharif and rabi period also diura temperaturerangeincreased by 0.007p C and 0.021p C respectively
but wasnot sgnificantly.

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

Maximum Temperature Minimum temperature Diurnal temp.range
Month Normal | Equation R? Normal Equation R2 Normal Equation R2
January 28 | Y7 g%(_)?lg’x 0007 | 103 | Y7 '1%3026" 0000 | 192 |Y~ fé?é’éx 1 00
Feburary 209 | YIXO% | o005 | 120 | YI2OY Joa0s | 210 | YT | o0a7
March a7 | VIO oo | 175 | YIDUO Joowr | 2e1 | YT R02 | o0eo

JunetoAugust 2023 www.amoghvarta.com Impact Factor 164
A Double-blind, Peer-reviewed & Referred, Quarterly, Multidiciplinary and SJIF (2023): 5.062
Bilingual Research Journal



K.Das, Dr. G K. Das, M. M. Ddai, D. Unjan,

ISSN : 2583-3189 (E), 2583-0775 (P) | AMOGHVARTA | Dr.HV.Puank  PageNo. 162 - 169

Year-03, Volume-03, Issue-01

y =-0.015x y =-0.032x y =-0.023x

April 366 | VTR0 | 0007 | 218 T2 oos0 | 202 T2 | 003
May 375 | VI o0 | 009 | 245 | YTOUKT looz | a0 | YU | oo
June 26 | V7 '3%%10” 0003 | 234 | Y7 gé(%x T looo| 280 | YT '2%_01%4" 0.001
July 286 | YIO0 | oo | 25 | YT 0P looo| 256 | YOOI 0o
August 281 | YIOOX | oasr | 222 | YIDOPX looo| 252 | YTOORNT T ooa7
September 2905 | Y7 gé(.)zlfx 0.024 2 |Y7 gfgg" " loo00| 258 |Y~ ggggx T o011
October 208 | Y700 | oseer | 193 | YT N looo2| 246 | YTOOT | 0020
November 286 | Y70 | oo | w3z | VIO Joooo| 215 | YTROXT | oo
December 213 | VIO | aaa | a7 | YT loosn| 185 | YTOUT ] o007
Annual 310 | VIO | ooas | 184 | YT looon | 247 | YTO00XT T 0003
K harif 207 | YOO | ooss | 225 | VIO Fooo | 261 | YT 0006
Rabi 284 | YIOO oz | 134 | VTR looon | 21 | YTOOEXT | oosa
Winter 204 | Y20 | 000 | 116 | YT Joos| 205 | YT 0™ | 0003
Summer 363 |77 '3%%223" 0050 | 212 | V7 '1%%207’( 0006 | 288 | V7 :,3%%223" 0.050
mrnt;%anst 297 | V7 gé(_’jgx 0036 | 225 | Y7 '1%%207" 000 | 261 |77 gic.)ffx 1 o007
20(;’;20";? 286 | YIIU | ozaarr | 144 | YT O%™ Too03| 215 | YTIOT | o036

*Significancea 5%levd of significane
** Significanceat 1%level of Sgnificane
Morning Relative Humidity

Theweather variability analysis of moringand evening Rhisshown intable 2. Thenormal morning
relative humidity of Bastar plateau region of Chhattisgarh is85.8%. The morning rel ative humidity during
monthly anadys sinthisregion ranges between 69 to 92% being lowest for month may and highest for months
September, October, November and January. During themonthly analysisit wasfound that morning relative
humidity increased s gnificantly in themonths of January, February, march gpril and may by 0.173%, 0.385%,
0.721%, 0.581% and 0.492% respectively whilefor rest of themonthsexcept august morning rl ativehumidity
increased but wassignificant.

Theresultsof kharif and rabi period morning RH increased by 0.109% and 0.062% respectively but
non-significantly. For seasons summer and northeast monsoon morning RH increased significantly by 0.584%
and 0.281% respectively whilefor seasonswinter and southwest monsoon morning RH increased but was
not sgnificant.

Evening Relative Humidity

Thenormal evening relative humidiy of Bastar plateau region is49.8%. Themean monthly evening
relative humidity inthisregion rangesfrom 30 to 76% being lowest for month march and may and highest for
month august. In monthly analysis, it wasfound that thereis not any significant changesin RH but for most of
themonthsexcept july august, October and November evening RH increased but was not significant.

Theannua evening RH also increased by 0.131% but was not significant. Also for kharif and rabi time
period evening RH increasad but non-ggnificantly. But for only summer season evening RH increased s gnificantly
by 0.361% and for rest of the seasons evening RH increased but was not significant.
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Wind Speed

Wind speed describeshow fast theair ismoving past acertain point and isusualy measured askm per
hour. Wind speed and direction areimportant for monitoring and predicting weather patterns and global
climateandit mainly affect rates of evaporation, mixing of surfacewaters, and devel opment of storms. The
dope and regression equation of coefficient for long term monthly and seasona anaysisof wind speedis
shownintable2. Theannua norma wind speed of Bastar plateau region of Chhattisgarhis4.9 kmvhr. During
monthly analysisit revea ed that wind speed rangesfrom 2.7 to 7 kmv/hr in which wind speed waslowest in
December month while highest wasfound injuly month. Theresults of wind speed over 30 yearsanadysisis
tabulated intableno.2. It reved ed that wind speed significantly decreased from January to December except
in april by 0.112, 0.118, 0.11, 0.1, 0.18, 0.116, 0.118, 0.129, 0.106, 0.106, 0.079 km/hr due to which
annua wind speed a so shown decreasing trend by 0.111kmv/hr.

Among seasond analys's, al seasonsi.ewinter, summer, northeast and southwest monsoonwind speed
decreased significantly by 0.114, 0.09, 0.097, 0.136 km/hr respectively. In kharif and rabi timeperiod al'so
wind speed significantly decreased by 0.136 and 0.101 km/hr respectively. Overall wind speed parameter
found to bedecreasing significantly in Bastar plateau region over 30 yearsof timeperiod.

Table2: Trend analysisof 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 2 | YT oara | a0 | YIOX 1 00 | 33 | YIDUA ooape
Feburary 88 | VIO | og00 | 34 | YTDUM L oos | 38 | YT guppe
March 79 | YIOTPX | osoarr | om0 | YIOUIX | 0106 | a5 | VIO | 027
April 73 | Y7 gf%x ozaz+ | 3 | YT gfgfx 0100 | 58 |Y7 2?'707%“ 0.070
May 69 | YIMEX | ozs | 34 | YIO2TX | ooes | 65 | Yoo | 027
June 81 | Yo %%??X 0.089 58 | YT gfggx 0055 | 75 | Y7 '1%_14%0" 0.252
July o |V gg_)g’gx 0.013 | YT '703;%%8" 0.0 7 = é?élzlf)ex 0.331**
August 90 o.gsf'si + | 0001 76 |V i}%%%lx 0.010 6 y i-7%18198x 0.305%*
90.69
september | 92| Y720 | 0036 0 | YISXX | oo a6 | VT2 0q0a
October 92 |V j%g?x 0.048 59 | Y7 '6%%%6" o004 | 36 |Y7 59'212%6" 0.236**
November 2 |Y° +°§184X 0.053 s | Y7 g_oflgx 0.00 32 | Y7 fglzozex 0.276**
December o | Y7 g(')(_)gfx 0.012 43 e ggféx 0.026 27 | V3 ;3%%759" 0.161*
Annual gs8 | VT2 | omorr | ae8 | YIDW ooz | a9 | YIOIWX | oaserr
K harif 883 | YT | oor | eos | VIO | o007 | 63 | YN o0
Rabi o8 |V gff;x oo | 478 | V7 gét?ggx o002 | 32 |Y7 ;1("5'311071" 0.311*
Winter o |77 86(.)277 X1 0031 37 y 1%51%“ 0.007 35 | Y7 '59‘;316134’( 0.341%*
Summer |V gfggx 0.448** 32 y j%sglx o1 | 56 |77 -7(.)(.)(:)3920x 0.251**
T NP ) Pty R T e R P e
e | o 1902 | o | w0 | IO oo | 2 |V | owe
*Significancea 5%level of significance
** Significanceat 1% leve of Sgnificance
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Rainfall

Therainfall analysiswas done by analyzing daily, monthly, annual and seasonal basisby variability
trendsand isshownintableno.3. Theannua normal rainfall of Bastar plateau region of Chhattisgarh over 30
yearsis 1441.6 mm. Similar studieswere done by Bhuaryaet.al (2018) wherein districtsin Dantewada,
Bijapur, Narayanpur, Bastar, Koiya, Surgujadistrictsand some parts of Raigarh, Jaspur 1400- 1600 mm
ranfal observed.

Thenormal rainfall during different monthsrangesfrom 7.4 to 354.3 mm being lowest for december
and highest for august month. Theannua rainfal pattern showed significantly increasing trend of rainfall by
18.7 mm per year. Sudy doneby R. khavseet.al 2022 observed that total annual rainfall increased @ 2.603
mm/ year duringthelast 35 years (1980-2014) in Jagdal pur station which indicatesthat trend linesfor total
rainfall intherai ny season during Juneto September wereincreasing.

Inmonthly analysi sresults showed that for monthsjune, august and September rainfall significantly
increased by rate of 4.557, 5.045, 5.648 mm respectively. In other monthslike February, April, July and
October rainfall increased but non-significantly and for months January, march, may, November and December
ranfall decreased but wasnot significant.

Thetrend andyssfor different seasonsshowed sgnificant increaseinrainfal only for southwest monsoon
by 16.33 mmwhilefor rest of the seasonsrainfall increased but non-significantly. During kharif and rabi time
period, resultsreved ed that for kharif timerainfal increased significantly by 16.33 mmand for rabi rainfall
increased but was not significant.

Rainy Days

The dope and regression coefficients of the equation obtained for monthly, annual and seasonal rainy
daysover 30 yearsof Bastar plateau zoneisshownin Table 3. Theannual normal rainy daysof thiszoneis 76
dayswhich have shown significant increasing trend. Thenormd rainy day for different monthsrangesfrom 1
to 18 daysinwhichlowestrainy dayi.e. 1 rainy day hasin months January, February, march, November and
December and highest number of rainy dayswasin month augusti.e. 18 days. It has been found that rainy
daysincreased significantly in monthsjune, august and September by 0.169mm, 0.121mm and 0.151mm
respectively whilefor other months except feburary and November rainy days has been increased but non-
sgnificantly.

Theannua rainy dayswasfound to beincreased significantly by 0.629 mm per year. Among different
seasons of theyear, rainy daysincreased significantly in southwest monsoon season by 0.441mmwhilefor
other seasonsexcept winter rainy daysincreased but was not significant. During kharif and rabi duration rainy
daysinkharif period wasfound to beincreasing significantly by 0.441mm but for rabi period rainy days
increased but was not significant.

Pan Evaporation

Theamount of evaporation isafunction of temperature, humidity, wind and other ambient conditions.
Thevariability trend analysisof evaporation of Bastar plateau zone of Chhattisgarh over 30 yearsof timeis
showninTable 3. Theannua normal evaporation is1552.0mmwhichisfoundto besgnificantly decreasing
by therate 6.6 mm per year. Thenormal evaporation for different monthsrangesfrom 87.5 mmto 232.9 mm
beinglowest in December month and highest in month of may.

Inmonthly analysis, resultsrevea ed that for all monthsi.efrom janurary to December evaporation
decreased but non-significantly.

During seasona analysis, evaporation found to be decreasing significantly for only winter season by
1.261mm and for other seasons evaporation decreased but was not significant. For both rabi and kharif
period evaporation decreased but non-significantly.
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SunshineHours

Sunshine duration is the length of time sunlight reaching the earth’s surface directly from the sun. The
sope and regression coefficients of the equation obtained for monthly, annual and seasonal sunshine hours
over 30 yearsof Bastar plateau zonein Table 3. Theannua sunshinehoursat thisregionis6.4 hourswhichis
decreasing significantly at rate of 0.049 hours per year. The normal monthly sunshinehoursat thisregion
rangesfrom 2.8t0 8.4 hoursbeing lowest injuly and august and highest in February.

During monthly anaysis, it wasfound that for months March, April, May, June, August, September,
October, November and December sunshine hoursdecreased significantly by 0.081, 0.054, 0.058, 0.058,
0.047,0.042,0.056, 0.071 hoursrespectively whilefor rest of the months sunshine hours decreased but was
not significant.

In seasonal analysisal so sunshine hours decreased significantly by 0.037, 0.064, 0.055 and 0.040
hoursfor winter, summer, northeast monsoon, and southwest monsoon respectively. During kharif and rabi
time period sunshine hourswas again found to be decreas ng significantly by 0.052 and 0.041 hoursrespectively.
Sunshine hoursover 30 years of time period found to be decreasing.

Table3: Trend analysisof rainfal, rainy days, and evaporation and sunshine hoursfor different timeperiod
of theyear (1991-2021)

Rainfall Rainy days Evaporation Sunshine hours
Month | Normal | Equation R2 Normal | Equation R? Normal | Equation R2 | Normal | Equation R2
y = - y = y = - y =-
January 0.001x + 0.003x + 0.769x + 0.039x +
125 12.46 0.0 1 0.819 0.0 1014 113.6 0.120 | 7.8 8.432 0.118
y = y = - y = - y = -
Feburary 0.015x + 0.009x + 0.491x + 0.037x +
85 8.201 0.000 |1 0.993 0.004 122.5 129.9 0.059 | 84 9.029 0.090
y = - y = y = - y =-
March 0.007x + 0.006x + 0.654x + 0.081x +
184 17.34 0.0 1 1.245 0.001 182.8 194.4 0.055 | 7.8 9.080 0.375**
y = y = y = - y = -
April 1.185x + 0.068x + 0.353x + 0.054x +
50.5 33.00 0.083 | 4 3.071 0.062 210.8 216.7 0.010 | 7.9 8.806 0.219**
y = - y = y = - y =-
May 0.316x + 0.035x + 1.047x + 0.058x +
725 75.38 0.005 | 5 4716 0.017 232.9 249.9 0.043 | 7.7 8.640 0.189*
y = y = y = - y =-
June 4.557x + 0.169x + 1.147x + 0.058x +
230 1532 0.142" | 11 7.941 0.277+* | 152 170.8 0.072 | 44 5.343 0.155%
y = y = y = - y =
July 1.079x + 0.000x + 0.427x + 0.046x +
336.7 3231 0.007 | 17 16.92 0.0 88.7 95.39 0.029 | 2.8 3.567 0.070
y = y = y = - y =-
August 5.045x + 0.121x + 0.041x + 0.012x +
354.3 273.6 0.157% | 18 15.61 0.131* | 817 82.42 0.000 | 2.8 2.986 0.009
y = y = y = - y = -
September 5.648x + 0.151x + 0.360x + 0.047x +
226.6 136.0 0.252* | 12 9.187 0.186* | 95 100.7 0.024 | 4.8 5.571 0.144*
y = y = y = - y =-
October 1.665x + 0.085x + 0.322x + 0.042x +
100.1 74.31 0.031 |5 3.761 0.053 103.1 108.2 0.023 | 6.7 7.367 0.125*
y=- y=- y=- y=-
November 0.156x + 0.005x + 0.363x + 0.056x +
24.1 26.63 0.001 |1 1.380 0.0 93.6 99.56 0.034 | 7.4 8.256 0.226**
y = - y = y = - y =-
December 0.018x + 0.002x + 0.611x + 0.071x +
74 7.789 0.0 1 0.535 0.0 87.5 96.54 0.09 | 7.7 8.850 0.284**
y = y = y = =-
Annual 1441.6 18.69x+1 | 0.303* 0.629x + 1552.0 | 18.69x+ | 0.303 0.049x +
141 * 76 66.19 0.322** 1141 ** 6.4 7.136 0.555**
y = y = y = - y = -
Kharif 1147.6 16.33x + | 0.301* 0.441x + 4174 1.976x + 0.052x +
885.9 * 56 49.67 0.283** 449.4 0.062 | 3.7 8.226 0.376**
y = y = y = - y =-
Rabi 1.488x + 0.085x + 2.066x + 0.041x +
144.1 121.2 0021 | 8 6.496 0.035 385.6 417.9 0107 | 74 4.367 0.144*
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y = y = - y = - y = -
Winter 0.013x + 0.006x + 1.261x + 0.141 0.037x +
21 20.66 0.0 2 1.812 0001 | 2239 | 2435 * 8.1 8.695 0.143*
y = y = y = - y - -
Summer 0.861x + 0.110x + 2.055x + 0.064x +
141.4 125.7 0029 |11 9.032 0085 | 6265 | 66L1 0.059 | 7.8 8.834 0.361**
Northeas | L1476 y= 0.021 56 y= 0034 | 4174 y=- 0.065 | 37 y=- 0.385**
onsoon 1.489x + 0.082x + 1.296x + 0.055x +
108.7 5.677 304.3 8.141
1316 y= 0.301* 7 y= 0.283** | 284.2 y=- 0062 | 73 y=- 0.140*
Southwest 16.33x + * 0.441x + 1.976x + 0.040x +
monsoon 885.9 49.67 449.4 4.330
Conclusion

Theanaysisof meteorologica dataof Bastar plateau zone of Chhattisgarh indicated that maximum
temperature hasnot shown significant changefor most of themonthsexcept in august, October, November
and December wheresignificant increaseisas observed. In seasona analysisal so maximum temperature
increased significantly during southwest monsoon and in kharif time. Minimum temperature and diurnal
temperaturerangenot shown any significant changesover theyears. Theanaysisof morning relativehumidity
shown significant increasein RH in January, feburary, march, gpril and overall annua basiswhileonly seasons
summer and northeast monsoon RH increased significantly. Evening RH hasnot shown any significant changes
over theyearson annual basisbut shown significant increaseonly in summer season. Wind speed decreased
significantly onmonthly, seasona aswell asannual basis. Rainfal analysisindicatesthat thereissignificant
increaseof rainfal injune, august and September. Annual rainfall and kharif time period rainfall increased
sgnificantly. Inseasond andys's, only southwest monsoon rainfal increased Sgnificantly. Similarly, rainy days
increased significantly for monthsjune, august and September. In seasonal andysis, only southwest monsoon
rainy daysincreased significantly whilerainy daysa so increased significantly in kharif timeand annudly. The
andysisof evaporation showed significant decreaseannualy and for winter season only. Inal season sunshine
hoursdecreased significantly. Overdl it wasfound that thereissignificant increasein morning re ative humidity,
ranfal andrainy dayswhilethereissignificant decreasein wind speed, evaporation and sunshinehours. There
issignificant decrease of sunshine hourson annual basisand in ailmost all month except in the month of
January, February, July and August.
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