This study employed ERA5-Land reanalysis data
to analyse heatwaves, overcoming the scarcity or
near absence of publicly accessible and long
enough series of daily temperature records.
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A local resident uses a garden hose to try to stop a forest fire from reaching houses in the village of Figueiras, outside Leiria,
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1. Introduction
Heatwaves, as extreme weather events, exert significant
Impacts on human health, ecosystems, and infrastructure.

» Heatwaves are extreme weather
events with severe impacts on human

health, ecosystems, and infrastructure.

Frequency and severity of heatwaves
increasing worldwide due to climate

change.

Portugal has experienced several

severe heatwaves in recent years.




2. Study area

Mainland Portugal was selected as the study case In this
research.
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3. Materials and methods

Heatwaves in Portugal were analysed using high-resolution
daily temperature data (ERA5-Land).
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3. Materials and methods

Heatwaves in Portugal were analysed using high-resolution
daily temperature data (ERA5-Land).

Analysis based on high-resolution daily

The HWMI is defined as the maximum magnitude of the heatwaves in a year,

temperature data from ERA5-Land where a heatwave is the period = 3 consecutive days with Tmin (or Tmax) above
the daily threshold. The threshold is defined as the 90th percentile of daily Tmin
from October 1980 to September 2021. (or Tmax), centred on a 31-day window. Hence, for a given day d, the threshold
series Ay of the dataset is given by:
Validation of ERA5-Land data against 2021  d+15
- Ay = T"t.z'-:
IPMA ground-based observations from o, L,ggn ; 915 v
1980 to 2018 (39 years). where | ) denotes the union of sets and T, ; is daily temperature of the day ¢ in

the year y. To obtain Ay, the daily temperature ERA5-Land data in the 15-day
period before the 1 October 1980 and after the 30 September 2021 were used.

Heatwaves identified using the

heatwave magnitude index (HWMI),
A4, by Russo et al., 2014*.

The frequency of heatwaves addressed _ _
*Russo, S., Dosio, A., Graversen, R. G., Sillmann, J., Carrao, H., Dunbar, M. B., ... & Vogt, J. V.

i i i i (2014). Magnitude of extreme heat waves in present climate and their projection in a warming
via a kernel rate estimation technlque. world. Journal of Geophysical Research: Atmospheres, 119(22), 12-500.




4. Results

Comparison between ERA5-Land data and Meteorological
Stations (IPMA) records from 1980 to 2018.
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Good agreement between the
ERAS5-Land and IPMA temperature
data. Higher Tmax recorded by
IPMA, but consistent patterns
observed.

After the validation of the ERA5-Land
dataset, the study addressed
heatwaves via the heatwave
magnitude index (HWMI) applied to
the daily temperature dataset at each
of the nine grid-point locations.

The daily temperature thresholds
for the reference period from 1
October 1980 to 30 September 2021
were firstly calculated.
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4. Results

A closer look to what a heatwave day Is.

These “arrows” or time data were
considered in the kernel technique
(KORE) for frequency analysis

« The HWMI is defined as the maximum

magnitude of the heatwaves in a yeatr,

Temperature (°C)
(98]
h

where a heatwave Is the period or
three or more consecutive daysawith 29

Tmax above the daily threshold: 27
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4. Results

Frequency analysis of the Tmax heatwave days.
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4. Results

Frequency analysis of the Tmax heatwave days.
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5. Concluding remarks
Significant increase in Tmax heatwave days in the last two

decades.
Clear increase in frequency of Frequency of Tmax heatwave days P0070 (BRAG)
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adaptation measures.
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