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YR — 9 WA UF H A9 H B dTel §uIfdd aRadHl BT AegdT B B g TSl B
ugfcd &1 fagelvor a1 AT €1 CRIDA BeREIE gRT fdRid der Hid AfcddR & Aedd |
TWIA & 32 Iu (1980—2011) & afid HIEA 3ifds &1 fdvelmor wd Y IwR &F
(BRIRTTE ) & oY NICRA URITSHT & AT eI TR Bl A% Tideer Us Red
WM, AR (BTIATE) H I8 e fhar 17| fageiwor | uar @en 2 & 59 &3 # «ifdean
aoEE @ A 36 @ ofaifa Refe fy g el @ wwm # 9eiad & Yedf 78l ug MY
qorf, ¥ =g & TR [AaW quEE & A4l H A WSl @ ofdia Refs feu v faAr @
e # 9 @& Yo 8 o aroaE | eides @ uafed @1 uar gen 81 fwwR iR oHad &
AEMl § g e < 10° W, P feAl B W H &R WiREge wU W 1 yfova R R ghy
<l g | AR, SHE SR BREN] & HeEl H > 7° W, a1l QA1 B G | e @1 ugiad &1
UAT Il B | {O AWEeS AMI > 40° W, > 41° W, > 42° W, > 43° W, P UR PR ATl AAPHH
T udl =el © 6 39 UeR & QA1 @ WA ¥ ghg [8l 8 j8 § | 9, uaeawy A
1996 H SAIBTH TUAT 40° . UR PR AT, A 2003 H AIAM 23 &7 40° . UR fdar qem s
2003 AP WU ¥ T T foEH 12 faT aoEE 40° A BT IR FR AT REE W e e aromE
41° |, BT IR PR TAT|

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.

higher when examined at regional level than at global

level. Even a temporary change of climate can

In the recent years, priority is given to studies of have profound impact on agricultural
climate change/fluctuations. The regional climate swings and on the wuse of energy and  water
and variability have profound influence on the regional resources (Gates 1988). Such variations, if occur
economy. In countries like India where about 70 per cent frequently, then there is a need to modify the
of agriculture is under rain fed conditions, such variations existing cropping patterns and develop suitable

have direct impact on regional economy (Baghel and
Sastri, 1993). The impacts of environmental changes are

(29)

strategies for improving the agricultural production
(Subramaniam and Raju, 1988).
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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.

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

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.

3.2. Month wise maximum temperature

Trends in maximum temperature crossing certain
threshold values as above during summer season months
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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- ranges are mostly insignificant. Incidentally in the year

significant. This leads to conclusion that change in 2003 in May month (Table 1) there were 23 days which
number of days with maximum temperature in these crossed 40 °C, out of which 16 days crossed 41 °C and
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** Significant at 1 % level

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

climatic zone (1980-2011)

Figs. 3(a-d).
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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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Time trends in No. of days recorded < 5 °C minimum temperatures during cool months (Dec - Jan) in Bastar Plateau agro-
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Figs. 6(a-d).
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,

Time trends in No. of days recorded under different ranges of maximum temperature during April in Bastar Plateau agro-

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 wvalues 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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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 134 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 233 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
not a limiting factor as far as expansion of acreage in rabi
season and provision of irrigation are concerned.

3.4. Month wise minimum temperature

Upon month wise analysis of number of days with
minimum temperature < 10 °C [Figs. 3(a-d)] it was found
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
March, the fitted equation are non-significant except for
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February month for < 7 °C case [Figs. 4(a-d)]. Generally
intercept in the equation indicates the change per year.
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&Db)], 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 minimum temperature is
shown in Table 2 in which all instances of minimum
temperature 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

Analysis of trends in temperature of Bastar plateau
agro-climatic zone of Chhattisgarh state showed that the
no. of days under different ranges of minimum
temperature (less than or equal to 10, 7, 5 and 2 degree

centigrade) of winter season (November, December,
January, February and March) are increasing significantly
indicating likely favorable conditions for winter season
crops if appropriate soil water conservation and
management techniques are adopted. However, number of
days under different ranges of maximum temperature
(greater than or equal to 40, 41, 42, 43, 44, 45 and 46
degree centigrade) during summer (March, April, May
and June) are not showing any increasing trends indicating
no effect of global warming at this regional level possibly
due to having dense forested area.

Acknowledgement

Authors would like to express sincere thanks to
Dr. G. P. Pali, PI, NICRA Project and other team
members for providing cooperation to carry out this work.
Thanks are also due to Shri Sohan Pandey, Lab
Technician for data collection and compilation work.

References

Baghel, S. S. and Sastri, A. S. R. A. S., 1993, “Regional climate change
and their influence on agriculture - a case study for Chhattisgarh
region of Madhya Pradesh”, Proceedings of First Agricultural
Science Congress, IARI New Delhi, 213-222.

Gates, G. M., 1988, “Climate and the climate system”, M.E. Schlesinger
(Ed.) Physically based and simulation of climate and climate
change, Part I, Kluwer academic Publisher, 3-21.



36 MAUSAM, 65, 1 (January 2014)

Rao, V. U. M., Rao, A. V. M. S, Rao, G. G. S. N., Satyanaryana, T., Subramaniam, A. R. and Raju, P. A. N., 1988, “Rainfall variability and
Manikandan, N., Venkateswarlu, B. and Ramamohan, 1., 2011, crop production in north coastal Andhra”, Fertilizer News, 33,
“Weather Cock software”, Central Research Institute for 39-49,

Dryland Agriculture, Hyderabad



