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 Lkkj & bl 'kks/k i= esa rkieku esa gksus okys laHkkfor ifjorZuksa dk v/;;u djus ds fy, vk¡dM+ksa dh 
izo`fRr dk fo’ys"k.k fd;k x;k gSA CRIDA gSnjkckn }kjk fodflr osnj dkWd lkW¶Vos;j ds ek/;e ls 
txnyiqj LVs’ku ds 32 o"kksZa ¼1980&2011½ ds nSfud ekSle vk¡dM+ksa dk fo’ys"k.k djrs gq, cLrj {ks= 
¼NRrhlx<+ jkT;½ ds fy, NICRA ifj;kstuk ds varxZr 'kghn xqnk/kwj dkWyst vkWQ ,xzhdYpj ,aM fjlpZ 
LVs’ku] txnyiqj ¼NRrhlx<+½ esa ;g v/;;u fd;k x;kA fo’ys"k.k ls irk pyk gS fd bl {ks= esa vf/kdre 
rkieku dh fofHkUu jsatksa ds varxZr fjdkWMZ fd, x, fnuksa dh la[;k esa c<+ksrjh ds iSVuZ ugha ik, x, gSa] 
rFkkfi] 'khr _rq ds le; U;ure rkieku ds ekuksa esa fofHkUu jsatksa ds varxZr fjdkWMZ fd, x, fnuksa dh 
la[;k esa c<+ksrjh ds iSVuZ gSa] ftlls  rkieku esa 'khryu dh izo`fRr dk irk pyk gSA fnlEcj vkSj tuojh ds 
eghuksa esa U;wure rkieku  10º ls- ds fnuksa dh la[;k esa vkSj lkaf[;dh; :i  ls 1 izfr’kr Lrj ij o`f) 
ns[kh xbZA fnlEcj] tuojh vkSj Qjojh ds eghuksa esa  7º ls- okys fnuksa dh la[;k ls 'khryu dh izo`fRr dk 
irk pyk gSA dqN Fkzs’kgksYM ekuksa  40º ls-]  41º ls-]  42º ls-]  43º ls-] dks ikj djus okys vf/kdre 
rkieku ds fo’ys"k.k ls ;g fu"d"kZ fudyk fd fd jSf[kd lehdj.kksa ls izkIr lHkh izo`fRr;k¡ egRoiw.kZ  ugha gS] 
ftlls irk pyk gS fd bl izdkj ds fnuksa dh la[;k esa o`f) ugha gks jgh gSA rFkkfi] vioknLo:i  ekpZ 
1996 esa vf/kdre rkieku 40º  ls- ikj dj x;k] ebZ  2003 esa rkieku 23 fnu 40º ls- ikj fd;k rFkk twu 
2003 rqyukRed :i  ls xeZ jgk ftlesa 12 fnu rkieku 40º ls- dks ikj dj x;k ftuesa ls 6 fnu rkieku 
41º ls- dks ikj dj x;kA 

 
ABSTRACT. Trend analysis of data has been made for understanding likely temperature changes. This study was 

conducted at Shaheed Gundadhoor College of Agriculture and Research Station, Jagdalpur (Chattisgarh) under NICRA 
project by analysing 32 years (1980-2011) daily weather data of Jagdalpur station for Bastar region (Chattisgarh) through 
weather cock software developed by CRIDA, Hyderabad. The analysis showed that number of days recorded under 
different ranges of maximum temperature is not in increasing pattern in this region. However, number of days recorded 
under different ranges of winter seasonal minimum temperature values are in significantly increasing pattern showing 
cooling trend. Number of days with minimum temperature ≤ 10 °C is found increasing in the months of December and 
January and statistically significant at 1 per cent level. Number of days with ≤ 7 °C showed cooling trend in the months 
of December, January and February. Analysis of maximum temperature crossing certain threshold values                          
≥ 40 °C, ≥ 41 °C,  ≥ 42 °C,  ≥ 43 °C done lead to conclusion that trends shown by linear equations are all non-significant, 
indicating that number of such days are not on the increase. However, as an exception, maximum temperature crossed 
value of 40 °C in March 1996; in May 2003, there were 23 days which crossed 40 °C and June 2003 was comparatively 
warmer with 12 days crossing 40 °C, out of which 6 days crossed 41 °C. 
 

Key words &  Temperature trends, Climatic change, Regression model for temperature. 
 

 
1.    Introduction    
 

In the recent years, priority is given to studies of 
climate change/fluctuations. The regional climate swings 
and variability have profound influence on the regional 
economy. In countries like India where about 70 per cent 
of agriculture is under rain fed conditions, such variations 
have direct impact on regional economy (Baghel and 
Sastri, 1993). The impacts of environmental changes are 

higher when examined at regional level than at global 
level. Even a temporary change of climate can               
have profound impact on agricultural production            
and on the use of energy and water                       
resources (Gates 1988). Such variations, if occur 
frequently, then there is a need to modify the            
existing cropping patterns and develop suitable      
strategies for improving the agricultural production 
(Subramaniam and Raju, 1988).  
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(a) No. of days recorded = 400 C 
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(b) No. of days recorded ≥ 410 C 

10

2
1

6

11
9

7

0

9

3
1

6

2

16

2 2

5

10 10
9

7

2

7

22

1
2

0 0
2

6
7

0

y = -0.061x + 6.550
R² = 0.013

0
2
4
6
8

10
12
14
16
18
20
22

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

 
 

(c) No. of days recorded ≥ 420 C 
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(d) No. of days recorded ≥ 430 C 
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Figs. 1(a-d). Time trends in No. of days recorded under different ranges of maximum temperatures in Bastar Plateau agro-climatic zone   

(1980-2011) 

 
 
 
 

Bastar division having latitudes of 17° 46' N and 
20°34' N latitudes and 80°15' E and 82°15' E longitudes 
covers seven districts, viz., Sukma, Bijapur, Dantewada, 
Narayanpur, Bastar, Kondagaon and Kanker. Jagdalpur, 
the headquarters of Bastar district is representative of 
Bastar division. The division covers an area of         
39114 sq km. About 65.5% of the geographical area is 
under forests and forest produce is the major economy of 
tribal population of this division.  

  
Time trends for annual maximum temperature above 

critical threshold values 40 °C, 41 °C, 42 °C and 43 °C 
show that maximum temperature days are not increasing 
in this region  [Figs. 1(a-d)]. This  is  partly attributable to  
the fact that Dense forest cover prevails in this region; 
though climatic extremes have been observed in this 
region, as such, number of days above threshold values 
are not indicating increasing pattern on annual basis. 
Linear equation fits are non-significant which confirm this 
observation. If May and June months are taken together, 
number of days are (35, 22, 15, 7, 3) for different ranges 
of maximum temp ≥ 40, ≥ 41, ≥ 42, ≥ 43, ≥ 44, 
respectively occurred in the year 2003 out of 32 years 
considered here (Table 1). It indicates that particularly in 
recent years the climatic extreme events can also be 
observed at regional level probably due to urbanization 
and deforestation effects. 

 
In the endeavor for improving the productivity level 

of any region, knowledge of the agro-climatic conditions 
is not only essential but also a pre-requisite. In view of 
this, here an analysis has been made for the climatic 
variable ‒ temperature. 

 
2. Data and methodology 
 

This study was conducted at Shaheed Gundadhoor 
College of Agriculture and Research Station, Jagdalpur 
(Chhattisgarh) by using 32 years (1980-2011) daily 
maximum and minimum temperature data of Jagdalpur 
station. Time trends for various threshold values of 
maximum and minimum temperature were worked out 
using weather cock software developed by CRIDA, 
Hyderabad (Rao et al., 2011).  

3. Results and discussion 
 
3.1. Annual maximum temperature 

 

 
3.2. Month wise maximum temperature 
 
Trends in maximum temperature crossing certain 

threshold  values  as  above during summer season months 
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(a) No. of days recorded ≤ 100 C
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(b) No. of days recorded ≤ 70 C
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(c) No. of days recorded ≤ 50 C

0 0 0 0

2

0

2

1

0 0 0 0 0

7
6

0

2

5

11

8

10

3
2

3

0

13

7

0

8

5

8

10

y = 0.263x - 0.820
R² = 0.378**

    

(d) No. of days recorded ≤ 20 C
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** Significant at 1 % level 
 

Figs. 2(a-d). Time trends in No. of days recorded under different ranges of minimum temperatures in Bastar Plateau agro-climatic zone (1980-2011) 
 
 

TABLE 1 
 

Month-wise number of days which registered for different ranges of maximum temperature during last 32 years (1980-2011) 
 

Ranges of maximum temperature (°C) 
Year Months 

≥ 40 ≥ 41 ≥ 42 ≥ 43 ≥ 44 ≥ 45 ≥ 46 

1996 March 1       

2003 May 23 16 10 4 1   

2003 June 12 6 5 3 2   

2004 April 1 1 1 1 1 1 1 

 
TABLE 2 

 
Month-wise number of days which registered for different ranges of minimum temperature 

 

Ranges of minimum temperature (°C) 
Year Month 

≤ 10 ≤ 7 ≤ 5 ≤ 2 

2001 March 1 1 1 1 

2003 January 18 7 3 1 

2010 March 1 1 1 1 

Total  1388 440 113 3 

 
 
 

(Figs. 6 to 8) show that the fitted equations are all non-
significant. This leads to conclusion that change in 
number of days with maximum temperature in these 

ranges are mostly insignificant. Incidentally in the year 
2003 in May month (Table 1) there were 23 days which 
crossed  40 °C, out  of   which  16 days  crossed 41 °C and  
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(a) No. of days recorded ≤ 100 C in November 
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(b) No. of days recorded ≤ 100 C in December 
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(c) No. of days recorded ≤ 100 C in January
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(d) No. of days recorded ≤ 100 C in February
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** Significant at 1 % level  

 
Figs. 3(a-d).  Time trends in No. of days recorded ≤ 10° C minimum temperature during cool months (Nov - Feb) in Bastar Plateau agro-

climatic zone (1980-2011) 
 
 
 

(a) No. of days recorded ≤ 70 C in November 
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(b) No. of days recorded ≤ 70 C in December 
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(c) No. of days recorded ≤ 70 C in January 
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(d) No. of days recorded ≤ 70 C in February 
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** Significant at 1 % level * Significant at 5 % level 

 
Figs. 4(a-d).  Time trends in No. of days recorded ≤ 7° C minimum temperature during cool months (Nov - Feb) in Bastar Plateau agro-

climatic zone (1980-2011) 
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(a) No. of days recorded ≤ 50 C in December 
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(b) No. of days recorded ≤ 50 C in January 
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** Significant at 1 % level * Significant at 5 % level 

 

Figs. 5(a&b).  Time trends in No. of days recorded ≤ 5 °C minimum temperatures during cool months (Dec - Jan) in Bastar Plateau agro-
climatic zone (1980-2011) 
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(c) No. of days recorded ≥ 420 C in April
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** Significant at 1 % level * Significant at 5 % level 

 

Figs. 6(a-d).  Time trends in No. of days recorded under different ranges of maximum temperature during April in Bastar Plateau agro-
climatic zone (1980-2011)  

 
 
 

like that there was one day which crossed value of 44 °C. 
Also, in recent years, June month of the year 2003 
happened to be comparatively warmer (Table 1) with 12 
days crossing 40 °C, out of which 6 days crossed 41 °C. 

 
3.3. Annual minimum temperature 
 
An analysis of annual minimum temperature        

Figs. 2(a-d) has been done. Linear equations are found to 
be significant at 1 per cent level for minimum temperature  
critical threshold values less than or equal to 10 °C, 7 °C 
and 5 °C; equation  for  2 °C is non-significant. Therefore, 

number of days with low minimum temperature values are 
in increasing (cooling trend) and creating favourable 
thermal conditions for rabi crops in this region. 
  

The values of mean, standard deviation                 
and coefficient of variation for month wise   minimum 
temperature is depicted in Table 3. Average monthly 
minimum temperature has varied in between 9.9 °C 
(December) to 23.8 °C (May), It can be seen that CV 
values are higher in case of January, February, November 
and December months which indicates that variability       
is more in these  months. Further, number of  days  having  
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(b) No. of days recorded ≥ 410 C in May

10

2

0

2

11

3
4

0

8

3

0

5

1

13

2

0

5

8
7

0

2 2

7

16

0

2

0 0

2

6

2

0

y = -0.064x + 4.899
R² = 0.020

0

2

4

6

8

10

12

14

16

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

 
 

(c) No. of days recorded ≥ 420 C in May
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(d) No. of days recorded ≥ 430 C in May
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Figs. 7(a-d).  Time trends in No. of days recorded under different ranges of maximum temperature during May in Bastar Plateau agro-

climatic zone (1980-2011) 
 
 

TABLE 3 
 

Monthly mean and coefficient of variation of minimum temperature (1980-2011) 
 

Month Mean minimum temperature (°C) SD CV(%) 

January 10.5 2.0 18.7 

February 13.4 1.6 11.8 

March 17.7 1.2 6.6 

April 21.9 1.0 4.7 

May 23.8 1.2 5.2 

June 23.3 1.2 5.0 

July 22.4 0.8 3.7 

August 22.1 0.8 3.7 

September 21.9 0.9 4.0 

October 19.1 1.2 6.3 

November 14.1 2.3 16.1 

December 9.9 2.3 22.7 

 
 
 
the threshold values of less than 10 degree centigrade 
[Figs. 2(a-d)] are indicating increasing pattern which can 
have wide ranging effects on the rabi cropping particularly 
in Kondagaon and Bastar districts of this tribal belt. 
Further studies in Bastar region at regional level will help 
in developing sustainable crop pattern since temperature is 

3.4. Month wise minimum temperature 
 

not a limiting factor as far as expansion of acreage in rabi 
season and provision of irrigation are concerned.  

 f days with 
mini um temperature ≤ 10 °C [Figs. 3(a-d)] it was found 

March, the  fitted equation are  non-significant  except  for  

Upon month wise analysis of number o
m

that there is increasing pattern in the months of December 
and January and statistically significant at 1 per cent level. 
However for the months of November, February and 
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(b) No. of days recorded ≥ 410 C in June 6
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(c) No. of days recorded ≥ 420 C in June
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(d) No. of days recorded ≥ 430 C in June
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Figs. 8(a-d).  Time trends in No. of days recorded under different ranges of maximum temperature during June in Bastar Plateau agro-

climatic zone (1980-2011) 

Feb uary month f . 4(a-d)]. Generally 
intercept  in  the equation  indicates  the change per year. 

 minimum temperature is 
own in Table 2 in which all instances of minimum 
mp

     

      

ds in temperature of Bastar plateau 
ro-climatic zone of Chhattisgarh state showed that the 

no. 

centigrade) of winter season (November, December, 
January, February and March) are increasing significantly 
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or ≤ 7 °C case [Figsr

In the month of December, there could be an additional 
day with ≤ 7 °C in approximately once in 4 years as 
intercept is 0.287. In case of minimum temperature ≤ 5 °C 
[Figs. 5(a&b)], there is rising trend in number of days in 
the months of December and January. Intercepts in these 
months being 0.142 and 0.114, there could be an 
additional day in this range in December month after 
approximately 7 years and an additional day in this range 
in January month after 9 years. 
 
 An important statistics of
sh
te erature below 2 °C for 32 year period are taken into 
account.  In March 2001 due to cold wave condition, there 
was one day with minimum temperature value less than   
2 °C and repeated in the year 2010. If grand total of 32 
years is taken into account (1980-2011 database), there are 
1388 days with minimum temperature less than 10 °C  out 
of which 440 days are below 7 °C, 113 days are below  
5 °C and only 3 days are below 2 °C. 
 
4. Conclusion 

T
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