Assessing heat wave characteristics across North Africa
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Summary

Dominated by arid and semi-arid climates, North Africa (Morocco, Algeria, Tunisia, Libya, and Egypt) is recognised as a climate change hotspot, characterised
by rising mean temperatures that exacerbate the region’s vulnerability to extreme thermal events. On average, the annual frequency of HWs ranged from 2.8 to
5 events per year, with the highest frequency observed in Morocco. Results also indicate a statistically significant positive trend in HW {frequency, ranging from
1.2 to 1.9 events per decade. Egypt exhibits the strongest trend, while Tunisia and Morocco show the lowest rates of increase. The application of a Lagrangian
diagnostic allowed for the attribution of sensible heat sources associated with the HWs. Outcomes indicate that temperature increases are predominantly driven
by local sensible heating, fostered by intense solar radiation, with secondary contributions from sources close to the target region.

Motivation Results

e Across the globe, heat waves (HWs) represent a cat- e Marroco exhibits the highest annual HW frequency, achieving more than 3 HWs/year

egory of climatic extremes that has grown increasingly e Statistical analysis confirms that HW are becoming more frequent at a rate of 1.2—-1.9 events per decade. Egypt
intense as a direct consequence of global warming. [1]. records the highest trend, whereas Morocco and Tunisia showed the lowest rates of increase.

e If global emissions continue at their current trajec- e The HW life cycle revealed that these events are relatively short-lived, with a mean duration of approximately 6
tory, projections suggest that the world will face HWs days across the region
that are not only more frequent but also more powerful

and persistent [2].

e The North Africa (NA) region is considered a climate 40°N
change hotspot with strong temperature increases and

rainfall reductions since the middle of the twentieth 35°N
century [3]

e The risks associated with heat extremes requiere a S0P
further understanding of HW in the region .
This work aims to examine the characteristics

of HWs across N A during the extended summer 20
season (May—September) from 2000 to 2024 B

15°W

Data and Methods

Data Source
e The study period was set from 2000 to 2024.

s

e The high-resolution ERAb5-Land reanalysis was used

to detect HWs
e Global FLEXPART simulations.
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Figure 1. Annual frecuency of HWs across North Africa
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highest flux intensities are centered directly within the target region, suggesting that extreme temperatures are first
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