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Heatwave, Drought and Fires

(AghaKouchak et al, 2020).
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Monthly NDVI (SPOT/VEGETATION, 1999–2006) 02Droughts

Gouveia et al. (2009)

Drought persistence (the number of months with NDVI anomalies < -0.025).
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FVC Monthly anomalies

2018: hot and dry year over central Europa

Climatology derived between 2004 and 2018 (using median) 

02Droughts



02 Droughts

(Ribeiro  et. al (2019a, 2019b)
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03 Heatwaves

(Gouveia et., al 2022)

LST – Land Surface Temperature
SEVIRI-MTG



03 Heatwaves

(Bastos et., al 2014)
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Fires
… and vegetation, carbon 
uptake and crops

04



The largest single fire ever to

occur in Europe since the 1980s

was recorded near Alexandroupoli

(Greece)

Ignited on 19 August resulted in a

burnt area of over 96,000 ha and

caused numerous human

casualties.
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Advance report on Forest Fires in Europe, 
Middle East and North Africa 2023.
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Number of bi-weekly periods with GPP > 0.05 (January to August 16th)

MODIS GPP
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LST, ET, ET0, FAPAR
SEVIRI – MSG

2004-2021

Gouveia et al (2023)
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Monthly GPPANOM
below -1σ during at 

least 5 months

05Droughts and Heatwaves

(Ermitão et. al 2021)
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(Wolf and Paul-Limoges. 2023)
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Burned only, B (LSTANOM < 1𝜎 and NDWIANOM > −1𝜎)
Hot and Burned, HB (LSTANOM > 1𝜎)

Dry and Burned, DB (NDWIANOM < −1𝜎) 
Hot, Dry and Burned, HDB (LSTANOM > 1𝜎 and NDWIANOM < −1𝜎)

(Ermitão et. al 2022)
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(Ermitão et. al 2022)

Selectivity of fires over areas simultaneously under the effect of hot/dry conditions.



05 Droughts, Heatwaves and Fires

Mono-parametric statistical model 
(Gouveia et al., 2010, 2018; Bastos et al., 2011)

𝒚 = 𝒂 𝒆𝒙𝒑−𝒃𝒕



06 Droughts, Heatwaves and Fires

(Ermitão et. al (in revision, 
Global Change Bilology)

Vegetation tends to recover faster after the second event than the first event,

Recovery rates dependent on fire severity, especially for higher severity values.
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Thanks!
Do you have any questions?
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