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Abstract:

This study aims to analyze the trends in minimum, maximum, and mean temperature variations
in the Bani Walid region over the period from 1959 to 2024, spanning 65 years. Temperature
data were obtained from the National Center of Meteorology, with missing values
supplemented using the Google Earth Engine platform. Simple Linear Regression was applied
to assess whether the general trends of maximum, minimum, and mean temperatures during the
study period exhibit statistically significant directional changes. The study period was divided
into two sub-periods using cumulative differences to identify the change point within the time
series. To determine the statistical significance of temperature differences between the two sub-
periods, the Independent Samples T-Test was employed.

The analysis revealed a clear upward trend in temperature (maximum, minimum, and mean),
indicated by positive values of the slope coefficient (b), reflecting a statistically significant
increasing trend consistent with global climate change indicators. The annual rate of increase
was 0.029°C/year for maximum temperature, 0.035°C/year for minimum temperature, and
0.032°C/year for mean temperature. The results also showed higher temperatures in the second
period compared to the first, with mean differences of 1.0°C for maximum, 1.1°C for minimum,
and 1.2°C for mean temperatures. These differences were statistically significant, supporting
the evidence of a notable warming trend in the region, indicative of local climate warming
phenomena.

Furthermore, the findings highlight that minimum (nighttime) temperatures recorded the
highest annual rate of increase and the greatest differences between the two study periods
compared to maximum and mean temperatures. This suggests that minimum temperatures are
more sensitive to climatic changes, exhibiting a sharper and more extreme upward trend.

Keywords: Climate change, Temperature, Climate warming, Minimum temperature,
Maximum temperature.
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