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Abstract

This study analyses the thermal characteristics of Al-Asaba (north-western Libya) and their temporal trends over
the period 1981—-2025. In the absence of a local meteorological station, the study relied on data from NASA's
Prediction Of Worldwide Energy Resources (POWER) project, which derives its temperature parameters from the
MERRA-2 atmospheric reanalysis. Three variables were examined: mean, maximum and minimum temperature.
The data were analysed at monthly, seasonal, decadal and annual scales. Trends were tested using simple linear

regression, the Mann—Kendall test and Sen's slope estimator, and change points were identified using the Pettitt
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test. The mean annual temperature was 18.2 °C, with a monthly range of about 19.7 °C between January (8.0 °C)
and July (27.8 °C). Statistically significant positive trends were found in all three variables. Sen's slope indicated
warming of about 0.18 °C per decade for mean temperature, 0.20 °C per decade for maximum temperature and
0.17 °C per decade for minimum temperature, equivalent to a total rise of 0.7—0.9 °C over the study period. The
largest positive anomaly occurred in 2021—2025: four of these five years exceeded the 1991—2020 mean by more
than one standard deviation for both mean and minimum temperature. The study discusses the likely implications
of these changes for agriculture, water resources and public health, and offers recommendations for adaptation.

Keywords: Al-Asaba; Nafusa Mountains; temperature trends; NASA POWER; MERRA-2; Mann—Kendall test;

climate change.
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