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The Mediterranean region is considered one of the "hot spots" of climate

change, recording a warming 20% greater than the global average, with a

substantial reduction in precipitations. Furthermore, in the first decades of

the XXI century, this region has seen some of the most catastrophic fire

seasons in terms of impacts on society. Extreme weather patterns (e.g.,

extended drought, heatwaves and windstorms) facilitate the onset and the

extreme behaviour of forest fires over large fire-prone areas. Furthermore,

future climate scenarios suggest an exacerbation of the current situation.

In the context of the Italy-France Maritime MED-Star Project, we thus

provided the cooperation area (Sardinia, Corsica, Tuscany, Liguria and

Provence-Alpes-Côte d'Azur) with a common background regarding recent

climate evolution and future climate scenarios, and how these changes might

potentially influence fire danger and behaviour.

To this aim, we collected information from different data sources and

datasets, reviewing 16 reports and projection studies focused on the impacts

of climate changes on future fire danger or behaviour.
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Region Temperature Precipitation

PACA 1959-2009 Trend Tmean+ 0.3° C/10 yrs
1959-2009 decrease in total precipitation, characterized by a 

great variability from one year to the next

Corse 1959-2009 Trend Tmean + 0.2° C/10 yrs
1959-2009 slight decrease but there is no clear trend, 
characterized by a great variability from year to year

Liguria
1981- 2010 vs 1961-1990 Tmax increased 

significantly in 55% of the analysed stations 
annually, in 67% in spring and in 64% in summer

1981- 2010 vs 1961-1990 generalized decrease in the annual mean 
and in the summer mean

Tuscany 1991-2008 vs 1961-1990 Tmean +0.5 °C
1991-2008 vs 1961-1990 negative trend, with regional average 

values of -12%

Sardinia 1961-2015 Trend +0.35 ° C/10 yrs 1961-2015 weak trends, not significant
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RCP4.5 RCP8.5
2021-2040 2041-2060 2079-2098 2021-2040 2041-2060 2079-2098

PACA +3 +7 +7 +3 +7 +20
Corse +3 +5 +6 +3 +6 +16

Liguria +1 +3 +3 +1 +3 +10
Tuscany +3 +6 +6 +3 +7 +18
Sardinia +5 +10 +11 +5 +12 +28

In the Project territories, a marked increase in mean temperature anomalies is
expected by both 2050 and 2100, under a high emissions scenario. Precipitation

trends show a complex signal between emission scenarios. Overall, it is expected a 
decrease in summer total precipitation by the end of the century. 

A general fire danger increase is expected under the RCP8.5 scenario by the end of 
the century, as well as an increase in the number of days per season of very high fire

danger, especially for Sardinia, Provence-Alpes-Côte d'Azur region and Tuscany. These
increases could translate into an increase in the burned area, up to 100% compared to 

the historical period and considering a 3°C warming scenario. 

This framework represents the fundamental knowledge base for understanding what 
could happen in the future and what actions we could take to mitigate risks and adapt 

to climate change.
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Source Area Metric Period Model Scenario Increase
Fargeon et 

al. 2020
France FWI

1995-2015
2078-2098

3 GCM - 2 RCM EURO-
CORDEX

RCP4.5
RCP8.5

+24%
+67%

Varela et al. 
2019

PACA FWI>50
2006-2015
2036-2045

2 GCM (CNRM-SMHI e 
MPI-SMHI) EURO-

CORDEX

RCP4.5
RCP8.5

+218%
+83%

Amatulli et 
al. 2013

EU-Med
(Southern 

France, 
Italy)

Burned area
1961–1990, 
2071–2100

1 RCM (HIRHAM) guided
by GCM (ECHAM) 

(PRUDENCE project)
B2
A2

+75% +129%
+21% +43%

Migliavacca 
et al. 2013

Europe Burned area
1960–

1990, 2070–
2100

5 RCM-GCM (ENSEMBLES 
project)

A1B +37%

Turco et al. 
2018

EU-Med Burned area
1971–2000,

+ 1.5, + 2, + 3 °C

9 simulation from the 
combination of 4 RCM - 5 

GCM (EUROCORDEX)

+ 1.5, + 2, 
+ 3 °C

PACA 
+50% (1.5°C) 
+100% (3°C)

Lozano et al. 
2017

Italy and 
Corse

burn 
probability, 

flame length 
and fire size

1981–2010,
2011–2040,
2041–2070

un RCM (CMCC-CLM) A1B

Sard +5%
Tusc + 5%
Cor slight

increase in 
flame lenght
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Fig. 1 Study Area

Tab. 1 Trends and variations in recent climate within the Regions of the study area 

Tab. 2 Anomalies [number of days] in the annual number of days with very high fire danger for the period 2021-
2040, 2041-2061, and 2079-2100 compared to the reference period 1981-2005, according to RCP4.5 and RCP8.5 
scenarios. Source Copernicus

Tab. 3 Summary of the most recent studies on the impacts of climate change on fire metrics in Italy and in 
France

Fig. 6 Future projections of seasonal average FWI (a) and of the number of days per year with very high fire
hazard (b) for the near future (2021-2040), the half century (2041-2060) and the end of the century (2079-2098) 
under two emission scenarios, RCP4.5 and RCP8.5. Source Copernicus

Fig. 4 Anomalies of the average temperature [° C, (a)] and the summer precipitation [%, (b)] for
the periods 2021-2050 and 2071-2100 compared to the reference period 1981-2010, according to
the RCP4.5 and RCP8.5 scenarios. Source: https://www.cmcc.it/it/scenari-climatici-per-litalia

Fig. 5 Anomalies of the summer temperature [° C, (a)] and of the summer precipitation [mm, (b)]
for the periods 2021-2050 and 2071-2100 compared to the reference period 1976-2005, according
to the RCP4.5 and RCP8.5 scenarios. 75th and 25th percentiles of the EURO-CORDEX ensemble.
Modified from Ouzeau et al., 2014
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