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A large area of South Western Europe and Northern Africa experienced extremely

high temperatures usually only seen in July and August, at the end of April 2023.

During the last week of April 2023 local temperatures in many regions in Spain, Portugal,

Morocco and Algeria were up to 20 degrees higher than normally at this time of year.  For

Portugal and mainland Spain the national April record was broken by a very large margin, with

36.9°C and 38.8°C respectively measured in the southernmost parts of the countries. In

Morocco, several (local) April records have been broken across the country  and temperatures

exceeded 41°C in some cities such as Sidi-Slimane, Marrakech, Taroudant. Temperatures

exceeded 40°C in Algeria on 28 April (Maghnia, Mascara-Ghriss at least).

These record-shattering temperatures came on top of a historical multi-year drought in those

regions, exacerbating the impacts of the heat on agriculture which is already threatened by an

increasing water scarcity resulting from the combined effect of climate change and water use.  

While verified mortality data from the current heatwave are not yet available, we do know that in

2022 heatwaves contributed to nearly 4000 deaths in Spain and over 1000 deaths in Portugal

(WHO, 2022). Every year, an average of 262, 250, and 116 people die from heat-related illness in

Algeria, Morocco, and Tunisia, respectively (Hajat et al., 2023). In Tunis, a review of all-cause

mortality between 2005-2007 found that for every degree Celsius over 31.5C, the daily mortality

increased by 2% (Bettaieb et al, 2020). Early season heatwaves tend to be particularly deadly

because of a lack of acclimatisation of the population, lower preparedness for heat (e.g. people

have not yet brought out fans or A/Cs from storage), and harvesting effects (Gasparrini et al.,

2016; Lee et al., 2014). 

Scientists from Morocco, France, the Netherlands, the US  and the United Kingdom, collaborated

to assess to what extent human-induced climate change altered the likelihood and intensity of

this early season heatwave.

Using published peer-reviewed methods, we analysed how human-induced climate change

altered the likelihood and intensity of the 3-day heatwave event that occurred on 26-28 of April

2023, in the most affected region (see Figure 1, black outline).

https://www.who.int/europe/news/item/07-11-2022-statement---climate-change-is-already-killing-us--but-strong-action-now-can-prevent-more-deaths
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(23)00045-1/fulltext
https://doi.org/10.1016/j.respe.2019.09.007
https://academic.oup.com/aje/article/183/11/1027/2739166
https://link.springer.com/article/10.1186/1476-069X-13-89
https://www.worldweatherattribution.org/pathways-and-pitfalls-in-extreme-event-attribution/
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Figure 1. ERA5-extended maximum daily temperature anomaly with respect to 1991-

2020 averaged over 26-28 April 2023. The black box outlines the study area.

Main findings

Heatwaves are amongst the deadliest natural hazards with thousands of people dying from

heat-related causes each year. However, the full impact of a heatwave is often not known until

weeks or months afterwards, once death certificates are collected, or scientists can analyse

excess deaths. Many places lack good record keeping of heat-related deaths, therefore

currently available global mortality figures are likely an underestimate.

Early heatwaves and associated drought conditions also threaten the yield for many crops

such as wheat, because it hinders grain filling. This heatwave has come at a critical time for the

crop season in the Western Mediterranean countries.

While Europe and North Africa have experienced heatwaves increasingly frequently over the

last years, the recent heat in the Western Mediterranean has been so extreme that it is also a

rare event in today’s warmer climate. Our estimate of observed temperatures averaged over 3

days were estimated to have a return period of approximately 400 years (at least 60 years) in

the current climate, meaning they have approximately a 0.25% chance of happening in any

given year.

​​To estimate the influence of human-caused climate change on this extreme heat we combine

climate models with the observations. Observations and models both show a strong increase

in likelihood and intensity but the change is systematically lower in the models than in the
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Cold spells
Unusual cold spells can occur even in a warming world, and cause disruption to transport,

energy & food supplies.

observations. The fact that extreme heat is increasing faster than climate models simulate is a

known problem in summer in Western Europe, in all climate models, and is also found here. 

The combined results, giving an increase in the likelihood of such an event to occur of at least a

factor of 100, is therefore likely too conservative. At the same time, a heatwave with a chance

of occurrence of 0.25% in any given year (return period of 1-in-400 years) would have been at

least 2C cooler in a 1.2°C colder world. 

This discrepancies between the modelled and observed trends and variability also hinders

confidence in projections of the future trends. In a future 0.8°C warmer climate (reaching a

global warming of 2C above pre-industrial levels) such a heatwave would be another 1°C hotter,

but as above, this is probably a very conservative estimate. 

Heat-related fatalities have decreased in cities with urban planning for extreme heat. This has

proved effective in Spain, and notably in Lisbon, Portugal, where  the urban heat island effect

has been reduced through incorporating more green and blue spaces. In addition, early

warning systems for heat, simple self-protective behaviours such as drinking enough water,

city heat action plans, strong social ties, and improved risk perception have been shown to

reduce heat-related health impacts. 

https://www.worldweatherattribution.org/analysis/cold-spells/
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Drought
Drought affects people in many ways, from reduced water & food supplies to increasing the

risk of wildfires.

Extreme rainfall
Rainfall events from a major storm or hurricane, or intense localised downpours can lead to

flooding in any type of location.

Heatwave
Heatwaves can be particularly dangerous to humans, and occur all over the world with

increasing intensity.

https://www.worldweatherattribution.org/analysis/drought/
https://www.worldweatherattribution.org/analysis/rainfall/
https://www.worldweatherattribution.org/analysis/heatwave/
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