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Abstract:

This research aims to analyze the impact of global warming on wind characteristics and its implications
for wind energy potential and sustainable development in the central and southern regions of Iraq. The
study relied on the analysis of long-term climatic data for the period (1985-2024), including average
temperatures and wind speeds from a number of meteorological stations, using statistical analysis
methods and time trend analysis, as well as calculating wind power density based on the power equation
generated from air motion. The results showed a general trend toward increasing temperatures in most
stations, in contrast to a clear tendency for wind speed to decrease in recent decades, as about (70-90%)
of the stations recorded a declining trend during the period (2005-2024). The highest values of wind
power density were concentrated in some stations of the southern region during the first three decades,
exceeding (70 W/m2), while they decreased in other stations to less than (10 W/m2), with a noticeable
change in their spatial distribution during the last decade. The results also showed the existence of an
inverse relationship between temperature and wind speed in most stations, where the correlation
coefficient reached about (-0.45). These results indicate that the increasing global warming may
contribute to a decline in wind activity and wind power density, which requires integrating the climatic
dimension into the planning of renewable energy projects in Iraq.
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