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Abstract

The study and investigation of temperature trends is quite essential for a country like India, whose economy is largely dependent
on agriculture as temperature greatly influences rainfall and evapotranspiration processes. Temperature along with other
meteorological parameters largely affect the water availability over a region. Almost 83% water is used in agriculture, 12% is
consumed by industries and merely 5% is used for domestic purposes. In the present study, long term trend with temperature
data of 64 years (1951-2014) was analyzed for maximum, minimum and mean temperature values. After removal of all significant
correlation in the data, Mann-Kendall test (MK) was applied. To identify the trends Sen’s slope estimator was used and the
overall percent change for the temperature over the study area was determined. To interpolate the spatial pattern an inverse
distance weighted interpolation method (IDW) was used using ArcGIS 10.2.2. The analysis showed a significant increase in
the trend of temperature for annual and seasonal series during the entire period over the study area i.e. Kharun watershed,
Chhattisgarh, India. These results will be quite helpful and play an important role in managing water resources in the basin

and will be useful for future planning of irrigation and agricultural practices.
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Identification of trend
Linear regression

In any regression line S refers to the slope while intercept is denoted by A, as shown in eq. (1)
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Rate of change

Rate of change (change in magnitude) is calculate by:
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¢ Increase in Diurnal Temperature Range (DTR) was observed, which gives indication of
Increasing gap between minimum and maximum temperature, this phenomenon has
Increased number of hot summer days and reduced warm tropical nights.

¢ As a result of which number of rainy/wet days have reduced along with increase in very
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Fig. 1 Index map of the study area
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not have much of elevation difference throughout
Its stretch. The total length of the river is 164 Km
and its catchment area is approximately 4191 km?.
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Data description

Daily temperature (minimum and maximum) 1° x 1°
gridded datasets was provided by IMD, Pune. The
data was further interpolated using kriging (Gaussian
process regression), and was resampled at 0.25° x
0.25°% 22 stations (or grids) were selected for the
watershed as shown in Fig. 2.

Stn 9

Stn 13

arun

Stn 17 tershed

Stn20|  Stn21 Stn 22

20°30'N  20°45'N  21°0'N  21°15'N  21°30'N  21°45'N
20°30'N  20°45'N  21°0'N  21°15'N  21°30'N  21°45'N

o 10 20 40 Km
YT T T A I T |

81°15'E  81°30'E  81°45'E  82°0'E

Fig. 2 Selected stations (grids)

Spatial analysis of temperature series
The Spatial distribution plots of MMK statistics were obtained using ArcGIS.

» Yearly temperature aberrations of study area were also computed as shown in Fig. 3.
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those who are living in the urban pockets in the study area.
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