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Abstract

This study aims to analyze climate modeling of fifteen thermal extreme
indices and to monitor patterns of their environmental impacts in the
Mediterranean Basin countries. The research relied on multi-model climate
data covering the period from (1993 to 2022), which was divided into three
decadal intervals: the first (1993-2002), the second (2003—2012), and the third
(2013-2022). This division allowed for the analysis of the behavior of thermal
extreme indicators and their comparison with two future time periods, mid-
century (2041-2060) and end-of-century (2081-2100), under three greenhouse
gas emission scenarios: low emissions (RCP 2.6), medium emissions (RCP
4.5), and high emissions (RCP 8.5). These scenarios were adopted by the
Intergovernmental Panel on Climate Change (IPCC) in its Fifth Assessment
Report (2013), based on data from the Coupled Model Intercomparison
Project Phase 5 (CMIP5).

The study followed a methodological framework that combined
statistical analysis, climate modeling, cartographic techniques, remote sensing
technologies, and GIS applications. The findings revealed alarming
environmental impacts, including increased frequency of drought events,
degradation of vegetation cover, destructive floods, rising frequency of
wildfires, and the intensification of heatwaves that have caused loss of human,
animal, and plant life particularly in the northern Mediterranean countries.

The study results showed a continuous increase in both maximum and
minimum temperatures, as well as a noticeable rise in the number of hot days
and tropical nights, especially under the worst-case (high emission) scenario.
Statistical analyses confirmed the existence of significant differences among
the studied periods, indicating the worsening effects of climate change.

The study recommends integrating thermal extreme indicators into
national climate policies, strengthening early warning systems, and enhancing
regional cooperation in sharing climate data and information, to improve the
adaptive capacity of Mediterranean countries in facing future climate
challenges.

Keywords: Climate Change, Climate Models, Scenarios, Thermal
Extremes Indices, Mediterranean Basin Countries.
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