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1. Introduction

Fires have crucial role within Mediterranean ecosystems, with impacts both negative and
positive on all biosphere components and with reverberations on different scales. Fire
determines the landscape structure and plant composition, but it is also the cause of
enormous economic and ecological damages, beside the loss of human life (Haas et al,,
2015).

In the Mediterranean area, the occurrence of fires is mainly related to human activities
(FAO, 2013) and varies considerably from year to year, suggesting a strong dependence
on fire-weather conditions, such as drought and heat waves, as highlighted by Bedia et al.
(2015) and Urbieta et al. (2015). However, during the past decades, fire frequency and fire
extent have changed (Pausas and Fernandez-Mufioz, 2012; Marques et al., 2011; Spano et
al. 2014; Turco et al. 2016) as well as the burning patterns, especially in terms of
expansion of the fire-prone areas (Arianoutsou et al., 2008; Fernandes et al., 2010;
Koutsias et al., 2012) and lengthening of the fire seasons (e.g., Lavalle et al., 2009; Koutsias
etal, 2015).

These changes have been linked to different transformations that have affected the entire
Mediterranean basin concerning not only climate and weather, but also land use, socio-
economic processes, and fire management (eg, Moreira et al., 2011; Viedma et al., 2015;
Spano et al,, 2014; Turco et al., 2016).

It is also widely recognized that wildfire risk and exposure are likely to be exacerbated by
climate change (IPCC, 2014). In fact, a substantial increase in temperatures and drought
conditions will likely alter the actual fire regime and may lead to an increase in fire hazard
and risk. Indeed, extreme weather events, such as extended drought, heat waves and
strong winds, facilitated the incidence and the behaviour of recent forest fires in Southern
Europe, especially if supported by a general lack of forest management activities.

Within this context, understanding local climate change impacts and assessing
vulnerabilities and risks are the first steps to provide information for identifying
measures to adapt to climate change impacts and thus prepare effectively the landscape
and the society for future risks imposed by climate change. Vulnerability and risk
assessment under climate change encompasses a number of elements towards the efforts
of expressing the complex interaction of different factors that determine the system
proneness to be negatively affected.

Building on the fire weather index results of Deliverable 4.3 (Atlases of newly developed
hazard indexes and indicators), which provided an evaluation of vulnerable areas with
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respect to the potential of fire occurrence at the regional level under climate change by
mapping the spatial and temporal distribution of fire danger, deliverable 4.4c applied high
resolution fire spread and behaviour model within representative critical areas (Sardinia,
Corsica, and Crete islands).

In particular, here we applied FlamMap model (Finney, 2006) which allows simulating
thousands of fires and generating burn probability and intensity maps based on the
minimum travel time (MTT) algorithm. The final aim of this deliverable was to

- estimate and evaluate potential fire characteristics and impacts (burn probability,
expected burned areas, conditional flame length),

- and identify landscapes prone to large and severe fires, as well as the most relevant
areas at high risk

under two RCP scenarios (2.6 and 8.5), two future scenarios (2026-2045 and 2081-2100),
and using three RCM/GCM pairs, developed within the EURO-CORDEX initiative.

This approach and the results obtained can contribute to mapping fire regime changes due
to climate change, and to support fire managers, decision and policy-makers to respond to
the potential increase on fire vulnerability and risk.
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2. Material & Methods

2.2 Input Data for Fire Simulations
2.2.1 Topography and Fuels Data

FlamMap (Finney 2006) requires a gridded landscape file, composed of eight layers
related to fuels and topography: elevation, slope, aspect, fuel models and canopy cover,
canopy bulk density, canopy base height, and stand height. We assembled all input data at
a 500-m resolution.

The topographic input data (elevation, slope and aspect) were derived from a 25-m digital
elevation model of Sardinia, Corsica and Crete islands
(https://land.copernicus.eu/imagery-in-situ/eu-dem) (Figure 1).
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Figure 1 Digital Elevation Model of the three investigated islands

To define fuel type and canopy cover layers, we reclassified the Corine Land Cover map of
2018 (500 m resolution) following the methodology proposed by Salis et al., (2013). We
obtained 13 fuel types, for which we associated standard or custom fuel models
(Anderson 1982; Scott and Burgan 2005; Arca et al. 2009) from the original 44 Corine
land cover categories present in the study area. The canopy fuel layers (canopy bulk
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density, canopy base height, and stand height) were built using average values derived
from the Italian Inventory of Forests and Forest Carbon Sinks (INFC, 2005).

Fuel Types
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Figure 2 Main vegetation types derived from the 2018 Corine Land Cover map of the three studied islands
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2.2.3 Wind and Fuel Moisture for Fire Simulations

Wind speed and fuel moisture content data necessary for fire simulation were derived
using 3-hourly climatic output from state-of-the-art RCM/GCM pairs, developed within the
EURO-CORDEX initiative, for three periods [1986-2005 (baseline), 2046-2065 (near
future) and 2081-2100 (distant future)]. The future period simulations of the models are
based on the Representative Concentration Pathways (RCPs) 2.6 and 8.5. The selected
RCM/GCM pairs are the following:

- ICHEC-EC-EARTH/RCA4
- MPI-M-MPI-ESM-LR/RCA4
- MOHC-HadGEM2-ES/RCA4

Wind speed frequency was estimated considering the fire season periods for each island
and for each study period and the most recurring wind speed was used in the simulations.

We estimated dead and live fuel moisture using the Fine Fuel Moisture (FFMC) and
Drought (DC) codes of the FWI system? as indicators, because have been demonstrated to
be good estimators of dead and live surface fuel moisture in previous works (Lozano et al.,
2017). FFMC, indeed, is a numerical ratings of the moisture content of litter and other fine
fuels while DC represents the average moisture content of deep, compact organic layers.
As FWI is based solely on meteorological variables, projected changes in temperature,
precipitation, humidity and wind patterns under both RCP2.6 and RCP8.5 are reflected in
the FWI patterns throughout the domain of study. In the framework of the project the FWI
values for the fire season (May to October) are used as a climate hazard indicator under
both RCP2.6 and RCP8.5 (Deliverable 4.3).

To estimate fuel moisture conditions, for each selected island and each period, we first
calculated the frequency of different breakdown of fire weather codes, considering the
fire season periods. DC and FFMC were classified based on values in Table 1 as
“moderate,” “moderate-dry”, “dry,” “very dry,” and “extreme”. Then specific fuel moisture
conditions (Table 2) were associated to each classes, which were used in the simulations.
Finally we calculated the percentage of days corresponding to the five fuel moisture
categories.

»” o«

1 The FWI system provides numerical non-dimensional ratings of relative fire potential for a generalized fuel
type (mature pine stands) based solely on weather observations. FWI is part of the Canadian Forest Fire
Danger Rating System established in Canada since 1971 (van Wagner 1987). Furthermore, since 2007, FWI
has been adopted at the EU level and used in a harmonized way throughout Europe by the European Forest
Fire Information System (EFFIS) of the Copernicus Emergency Management Service (since 2015). It is
selected for exploring the mechanisms of fire danger change for the islands of interest in the
framework of SOCLIMPACT Project, as it has been proved to adequately perform for several locations,
including the Mediterranean basin (e.g. Viegas et al. 1999; Dimitrakopoulos et al. 2011; Giannakopoulos et
al. 2012; Bedia et al. 2013; Karali et al. 2014).
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Table 1 - Classes of DC and FEMC and corresponding Fuel Moisture categories

Drought Code (DC) Fine Fuel Moisture Code (FFMC) Fuel Moisture classes
0-99 0-74 Moderate

100-175 75 -84 Moderate-dry

176 - 249 85-88 Dry

250 -299 89-91 Very dry

300 + 92 + Extreme

Table 2 - Ranges of Dead and Live Fuel Moisture Values (in % of Dry Weight) Used as Simulation
Input Data for the Different Vegetation Types

Moisture Category Moderate Moderate- Dry Very Extreme
Label dry Dry
Dead Fuel 1h 14-16 11-13 9-11 7-9 5-7
10 h 16-18 13-15 11-13  9-11 7-9
100h  18-20 15-17 13-15 11-13 9-11
Live Fuel Shrubs 120-135 100-115 90- 75-90 65-80
105
Forests 120-135 100-115 90- 75-90 65-80
105

2.3 Wildfire Simulations

The wildfire simulations were performed using the minimum travel time (MTT) fire
spread algorithm of FlamMap. This technique calculates the fastest fire travel time along
straight-line transects connecting nodes (cell corners) of the grid (Finney 2002, 2006).
Surface fire spread is predicted by Rothermel’s equation (1972) and crown fire initiation
is evaluated according to Van Wagner model (1977) as implemented by Scott and
Reinhardt (2001). We simulated 50,000 random ignitions for Sardinia and 20,000 for
Corsica and Crete for each fuel moisture conditions.

Simulations were performed at 500 m resolution, in agreement with the inputs data,
whith constant fuel moisture, and a burning period of 10 hours for each wildfire simulated
and spot probability of 1%. Wind speed was fixed at 16 km h-1 and direction at 315° for

10
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Sardinia and Corsica and 45° for Crete which reflected the most common conditions of the
most extreme wildfire in the study areas.

FlamMap outputs were the burn probability, the conditional flame length, and the fire size.
The burn probability (BP) is the spatially likelihood that a pixel will burn given a single
fire in the study area. Another output of simulations is the Flame Length Probability (FLP)
that represents the frequency distribution of flame lengths (FL) in 0.5-m classes for each
pixel and was used to calculate the conditional flame length (CFL), which defines the
weighted mean of the different FL generated from the multiple fires burning each pixel.
Finally, the fire size output (FS) represents the extent of the fire for each ignition point in
the simulations.

The obtained outputs were finally elaborated using Arcgis and weighting the percentage
of days corresponding to the five fuel moisture categories described above for each study
period, emission scenario, and climate model.

3. Results

3.1 Changes in DC and FFMC

As described above, we derived FFMC and DC codes for the baseline period 1986-2005
and for the two future periods, near future (2046-2065) and distant future (2081-2100),
from the climate projections and we used these codes as indicators of fuel moisture.

The analysis of the baseline period (Table 3) highlighted for the DC that the frequency of
“moderate” fuel moisture days for Sardinia was always about 50% considering icearth and
mpi models, and about 42% for mohc model. The frequency of “extreme” fuel moisture
days was about 25% for icearth and mpi models and about 30% for mohc model. The
frequency of Corse value was always greater than 50% for “moderate” fuel moisture days
considering icearth and mpi models and 44 % for mohc model, and about 20% for
“extreme” for icearth and mpi models while 30% for mpi models. The results highlighted
different frequency of fuel moisture conditions for Crete, where there are the highest
value for “extreme” (about 60%) and the lowest value for “moderate” ( about 20%) for all
the three models.

11
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Table 3 - Frequency of days (%) within DC Fuel Moisture categories during the baseline period for

the three studied islands and the three climate models

Sardinia Corse Crete

Icearth Mohc Mpi Icearth Mohc Mpi Icearth Mohc Mpi

Moderate 48 42 50 54 44 57 18 19 21
Moderate-dry 13 12 12 12 12 11 10 11 11
Dry 9 9 9 8 9 8 8 9 8
Very-dry 5 5 5 5 5 5 5 5 5
Extreme 26 31 24 21 30 19 60 56 55

Regarding the variation between the baseline period (1981-2010) and the near future
period under the RCP 2.6, we observed

Sardinia. An increase in the “moderate” class (10%) and a decrease in “extreme”
value (5%) for the icearth model, while an increase (5%) in “extreme” class for the
other models.

Corse. The frequency of “moderate” days increased (5%) using the icearth model,
while considering the other models we observed an increase in the frequency of
“extreme” days (15% mohc, 6% mpi).

Crete. The frequency of “moderate” days increased (25%) and of “extreme” days
decreased (7%) using the icearth model; we observed an increase in the frequency
of “extreme” days using the other models (10% mohc, 16% mpi).

Considering the variation between the baseline period (1981-2010) the distant future
period under RCP 2.6, we observed

Sardinia. The frequency of “moderate” and “extreme” days decreased (2%, 6%)
using the icearth model; the frequency of “moderate” days increased (7%) and
“extreme” days decreased (10%) using mohc model; and the frequency of
“extreme” days increased (11%) using mpi model.

Corse. Using the models icearth and mohc, the frequency of “moderate” days
increased (1%, 11%) and “extreme” days decreased (6%, 13%), while for mpi
model “extreme” value increased (27%) and “moderate” value decreased (7%).
Crete. Using the icearth model the frequency of “extreme” days decreased (2%),
while using the mohc and mpi models “extreme” value increased (7%).

12
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Under RCP 8.5 the results highlighted that in general for Sardinia, Corsica and Crete the
frequency of “extreme” days increased and the “moderate” days decreased for all three
models, for both the near future and distant future (Figure 2). Considering Sardinia, the
“extreme” days increased by 26%, 12% and 31% for icearth, mohc and mpi for Near
Future and 56%, 42% and 74% for Distant Future. The “extreme” value in Corsica
increased by 34% (icearth), 10% (moch) and 30% (mpi) for Near Future and 69%
(icearth), 40% (moch) and 88% (mpi) for Distant Future. The “extreme” value in Crete
increased by 7%, 11% and 15% for Near Future and 18%, 24% and 32% for Distant
Future and for icearth, mohc and mpi models.

13
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Figure 1 - Variation in DC from the baseline (1986-2005) to the Near Future (2045-2065) and
Distant Future (2081-2100) for the three models under RCP 2.6
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Figure 3 Variation in DC from the baseline (1986-2005) to the Near Future (2045-2065) and Distant
Future (2081-2100) for the three models under RCP 8.5
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The analysis of the baseline period of FFMC (Table 4) highlighted that the frequency of
fuel moisture days was distributed more homogeneous than DC value for Sardinia and
Corsica, while considering Crete there are the higher frequency for “moderate-dry” and
“dry” value (about 30%).

Regarding the variation between the baseline period (1981-2010) and the Near Future
period under RCP 2.6 we observed an increase in the frequency of “dry” (8%) and
“extreme” (7%) days in Sardinia using the icearth model, while using mohc and mpi
models there is a more marked increase in the frequency of “extreme” days (14 and 6%,
respectively). This trend was similar in Corsica and Crete. In the Distant Future, the
frequency of “extreme” days in Sardinia slightly decreased using the icearth and mohc
models while increasing (13%) using the mpi model. Also in Corse and Crete this model
showed the highest value of “extreme” days (21% and 27% respectively).

Table 4 - Frequency of days (%) within FFMC Fuel Moisture categories during the baseline period for
the three studied islands and the three climate models

Sardinia Corse Crete

Icearth Mohc Mpi Icearth  Mohc Mpi Icearth Mohc Mpi

Moderate 25 22 26 30 25 30 11 12 12
Moderate-dry 25 22 24 25 22 25 31 28 27
Dry 18 19 19 21 22 21 31 31 34
Very-dry 13 15 13 15 18 15 15 16 16
Extreme 19 22 18 10 13 10 12 12 11

Under RCP 8.5, the results highlighted that in general for all three Islands the frequency of
“extreme” days increased and the “moderate” value decreased for all three models and for
Near Future and Distant Future.

In Sardinia, the differences in frequency of “moderate” days ranged from about 15% for
Near Future to about 33% for Distant Future, while the differences in frequency of
“extreme” days ranged from about 20% to 44-56%. Considering Corse, differences in
“moderate” days ranged from about 10-17% for Near Future to about 30% for Distant
Future, while the “extreme” days ranged from about 30-37% to 70-88%. Finally, in Crete,
the change in frequency for “moderate” days ranged from about 20% for Near Future to
about 40% for Distant Future, while the changes in “extreme” days ranged from about 24-
34% to 50-66%.

16
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Figure 4 Variation in FFMC from the baseline (1986-2005) to the Near Future (2045-2065) and
Distant Future (2081-2100) for the three models under RCP 2.6.
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Figure 5 Variation in FEFMC from the baseline (1986-2005) to the Near Future (2045-2065) and
Distant Future (2081-2100) for the three models under RCP 8.5
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3.2 Changes in Wildfire Exposure

From the outputs of FlamMap simulations, a set of fire exposure indicator maps (BP, CFL,
FS) was derived for the different models, study periods and Islands at a spatial resolution
of 500 m (see an example for Sardinia in Figure 6). In order to provide information on the
most relevant areas at high risk, here we analysed the difference between the baseline
period 1986-2005 and Near Future (2046-2065) and Distant Future (2081-2100) at the
administrative level of NUTS3 (nomenclature of territorial units for statistics at level 3)
(Figure 7). In addition, in Annex 1 the FS maps are provided to help in identifying
landscapes prone to large and severe fires.

Model icearth - rep 2.6

1986-2005 2046-2065 vs 1986-2005 2081-2100 vs 1986-2005
BP BP Difference

1.8%10° 1.3 %107

0 -1.3 %10

N

é km$

Figure 6 Maps of burn probability (BP) for Sardinia island for the baseline period (1986-2005); difference

between near future period (2046-2065) and baseline and between distant future period (2081—2100) and
baseline, RCP2.6, Icearth climate model

3.2.1 Baseline 1986-2005

Sardinia island
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Using the icearth model, the highest values of BP were observed in Sud Sardegna (0.0005)
while the lowest values were observed in Oristano and Sassari (0.0003). For the mohc
model the highest values of BP were observed in Sud Sardegna (0.0005) while the lowest
values were observed in the rest of island (0.0004). For the mpi model the highest values
of BP were observed in Sud Sardegna (0.0005) while the lowest values were observed in
Cagliari, Oristano and Sassari (0.0003).

Considering CFL and the icearth model the highest values were observed in Sud Sardegna
(1.16 m) while the lowest values were observed in Oristano (0.74 m). For the mohc model
the highest values of CFL were observed in Sud Sardegna (1.24 m) while the lowest values
were observed in Oristano (0.80 m). For the mpi model the highest values of CFL were
observed in Sud Sardegna (1.14 m) while the lowest values were observed in Oristano
(0.73 m).

Regarding FS and the icearth model the highest values were observed in Sud Sardegna
(1100 ha) while the lowest values were observed in Cagliari (619 ha). For the mohc model
the highest values of FS were observed in Sud Sardegna (1221 ha) while the lowest values
were observed in Cagliari (671 ha). For the mpi model the highest values of FS were
observed in Sud Sardegna (1060 ha) while the lowest values were observed in Cagliari
(599 ha).

Corse island

For the icearth model the highest values of BP were observed in Corse du Sud (0.0010)
while the lowest values were observed in Haute Corse (0.0008). For the mohc model the
highest values of BP were observed in Corse du Sud (0.0011) while the lowest values were
observed in Haute Corse (0.0010). For the mpi model the highest values of BP were
observed in Corse du Sud (0.0009) while the lowest values were observed in Haute Corse
(0.0008).

Regarding CFL and the icearth model, the highest values were observed in Haute Corse
(1.16 m) while the lowest values were observed in Corse du Sud (1.13 m). For the mohc
model the highest values of CFL were observed in Haute Corse (1.27 m) while the lowest
values were observed in Corse du Sud (1.25 m). For the mpi model the highest values of
CFL were observed in Haute Corse (1.13 m) while the lowest values were observed in
Corse du Sud (1.10 m).

Considering FS for the icearth model, the highest values were observed in Corse du Sud
(824 ha) while the lowest values were observed in Haute Corse (677 ha). For the mohc
model the highest values of BP were observed in Corse du Sud (988 ha) while the lowest
values were observed in Haute Corse (796 ha). For the mpi model the highest values of BP
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were observed in Corse du Sud (789 ha) while the lowest values were observed in Haute
Corse (649 ha).

Crete island

For the icearth model the highest values of BP were observed in Lasithi and Retymno
(0.0020) while the lowest values were observed in Chania and Heraklion (0.0017). For the
mohc an mpi models the highest values of BP were observed in Lasithi (0.0020) while the
lowest values were observed in Chania and Heraklion (0.0017).

Regarding CFL, for the icearth, mohc and mpi model the highest values were observed in
Lasithi (1.44-1.45 m) while the lowest values were observed in Heraklion (0.89).

Concerning FS, for the icearth models the highest values of BP were observed in Lasithi
(1774 ha) while the lowest values were observed in Chania (1378 ha). For the mohc
models the highest values of BP were observed in Lasithi (1782 ha) while the lowest
values were observed in Chania (1381 ha). For the mpi models the highest values of BP
were observed in Lasithi (1784 ha) while the lowest values were observed in Chania
(1383 ha).
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Figure 7 Nomenclature of territorial units for statistics at level 3, NUTS3 of study areas.

3.2.2RCP 2.6

Under RCP2.6, the values of BP with respect to the baseline in Sardinia and Corsica
decreased to a slightly higher extent in the Near Future, whereas in the Distant Future the
variation was minor, using the icearth model. The opposite pattern was observed using
the moch model, whereas a general increase was predicted using the mpi model. Crete’
administrative regions showed the highest increases for BP using the mpi and moch
models for both the near and distant future (Table 5).

A similar pattern was observed for the CFL values. In Sardinia an increase with respect to
the baseline was detected in the distant future period using the icearth and mpi models.
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CFL strongly increased in Crete, especially in the near future using the moch and mpi
models. Similar values were simulated for both Corse du Sud and Haute Corse (Table 6).

Finally, FS decrease in all NUTO3 in the three islands using the icearth model and for the
near future period. Using the other models, it seems that the difference with the respect to
the baseline decrease towards the end of the century (Table 7).

Table 5 Percentage (%) changes in BP, icearth, moch, and mpi models under RCP 2.6

icearth moch mpi

Near Distant Near Distant Near Distant

future future future future future future
Sassari -4 0 5 -1 4 4
Nuoro -5 -1 4 -2 3 4
Oristano -4 0 6 -1 5 4
Cagliari -5 -1 3 -2 3 4
Sud Sardegna -5 -1 4 -2 4 4
Haute Corse -2 -1 3 -4 6 8
Corse du Sud -2 0 4 -4
Chania -1 2 9 8 12 10
Heraklion -1 3 11 9 15 15
Lasithi -2 1 9 7 12 10
Rethymno -2 1 9 7 12 10
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Table 6 Percentage (%) changes in CFL, icearth, moch, and mpi models under RCP 2.6

icearth moch mpi
Near Distant Near Distant Near Distant
future future future future future future
Sassari -3 0 4 -1 3 2
Nuoro -3 0 3 -1 2 2
Oristano -3 0 4 0 3 2
Cagliari -3 0 3 -1 2 2
Sud Sardegna -3 0 3 -1 2 2
Haute Corse -1 0 2 -2 3 4
Corse du Sud -1 0 2 -2 4 4
Chania -1 1 8 7 8 5
Heraklion -1 2 9 8 10 8
Lasithi -1 1 7 6 8 5
Rethymno -1 1 7 6 9 5
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Table 7 Percentage (%) changes in FS, icearth, moch, and mpi models under RCP 2.6

icearth moch mpi

Near Distant Near Distant Near Distant

future future future future future future
Sassari -5 0 6 -1 5 5
Nuoro -5 -1 6 -1 4 5
Oristano -4 0 7 0 5 5
Cagliari -5 -1 6 -1 4 4
Sud Sardegna -6 -1 5 -2 5 5
Haute Corse -2 -1 4 -4 9
Corse du Sud -2 -1 4 -4 7 10
Chania -1 2 11 9 13 10
Heraklion -1 3 12 10 15 15
Lasithi 0 3 11 9 13 10
Rethymno -1 2 10 9 13 11
3.2.1 RCP 8.5

Under RCP8.5, the increase of BP was much more prominent, ranging from 7% to 30% in
Sardinia, from 7% to 35% in Corse, and from 11% to 40% in Crete (Table 8). In particular,
in the distant future period, Heraklion administrative unit showed the highest increase for
BP using the mpi model.

Similarly, CFL values greatly increased with respect to the baseline in the Distant Future,
from 15% to 22% in Sardinia, from 13% to 19% in Corse, and from 14% to 25% in Crete,
whereas in the Near Future the variation was minor (Table 9).

The evolution of FS is similar to BP and CFL, strongly increasing in the distant future in all
the sub-areas and using all climate models.
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Table 8 Percentage (%) changes in BP, icearth, moch, and mpi models under RCP 8.5

icearth moch mpi

Near Distant Near Distant Near Distant

future future future future future future
Sassari 10 14 9 23 12 28
Nuoro 10 23 8 21 11 26
Oristano 11 26 11 25 13 30
Cagliari 9 21 7 19 10 24
Sud Sardegna 11 25 8 23 12 28
Haute Corse 13 27 7 20 11 30
Corse du Sud 15 31 8 24 13 35
Chania 11 22 15 25 14 28
Heraklion 16 31 19 34 20 40
Lasithi 11 22 14 25 14 29
Rethymno 11 22 14 25 15 30
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Table 9 Percentage (%) changes in CFL, icearth, moch, and mpi models under RCP 8.5

icearth moch mpi

Near Distant Near Distant Near Distant

future future future future future future
Sassari 8 18 7 18 8 21
Nuoro 8 17 6 16 7 19
Oristano 9 19 8 19 9 22
Cagliari 7 16 5 15 7 17
Sud Sardegna 8 17 6 16 8 19
Haute Corse 8 16 4 13 7 18
Corse du Sud 9 18 5 14 7 19
Chania 8 14 11 18 9 18
Heraklion 10 19 14 23 12 25
Lasithi 7 14 10 17 9 18
Rethymno 8 14 11 18 9 19
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Table 10 Percentage (%) changes in S, icearth, moch, and mpi models under RCP 8.5

icearth moch mpi

Near Distant Near Distant Near Distant

future future future future future future
Sassari 12 28 12 27 14 33
Nuoro 12 27 11 26 13 31
Oristano 12 28 12 28 14 34
Cagliari 10 24 10 23 12 28
Sud Sardegna 13 19 11 27 14 34
Haute Corse 15 30 8 22 13 34
Corse du Sud 17 36 9 25 14 39
Chania 13 24 17 29 15 31
Heraklion 17 32 21 36 21 41
Lasithi 13 24 17 29 16 30
Rethymno 13 24 17 29 16 32

4. Conclusions

Using a wildfire spread modeling approach, three climate models and two RCP scenarios,
here we extend our understanding of the potential impact of future climate change on
wildfire for three islands of the Mediterranean.

According to the analysis of the FFMC and DC codes, it seems that the “extreme” fuel
moisture categories strongly vary among subareas (NUT3). The most relevant variations
in FFMC and DC were observed in the distant future period under RCP8.5 scenario across
all climate models, and the increase in the frequency of the driest days suggests that the
fire seasons will be longer than the baseline period.

Variability in FFMC and DC codes strongly influences fire characteristics: overall under the
RCP2.6 BP, CFL, and FS seem closer to the present conditions towards the end of the
century especially in Sardinia and Corsica. On the other hand, under the RCP8.4 the
increase is much more prominent, ranging from 7% to 41%, according with fire
characteristic and climate models.

The projected results thus suggest an increasing vulnerability of ecosystems and
anthropogenic assets to larger fire that could lead to greater losses and escalating
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firefighting costs. In addition, the projected increase in wildfire risk is likely to lead to a
significant increase in atmospheric emissions. This aspect not only contributes to global
warming but has also an important impact on local and regional air quality and eventually
implications for human health.

Thus, the information concerning burn probability and intensity maps, obtained through
the approach described in this report, can contribute to (i) map fire behaviour changes
due to climate change, and to (ii) support fire managers, decision and policy-makers to
respond to the potential increase on fire vulnerability and risk, thus contributing to long-
term low-carbon transition. Here below we include possible recommendations to
incentivize EU islands decarbonization, strengthening science-policy interface, increase
social awareness, and contributing to the competitiveness of the European tourism
industry.

- Advance in analysing, quantifying and mapping fire behaviour, hazard, risk, and
exposure to identify vulnerable areas and to better address mitigation, adaptation
and planning policies;

- Identify people and properties at higher risk and enforce protection and self-
protection;

- Raise awareness, education and consciousness of the fire-related risks through
training and educational campaigns on fire propagation and potential risks, and on
what measures we need to apply to reduce behaviours or actions potentially
dangerous;

- Develop guidelines to build a “firewise” community, developing strategies and
urban plans to minimize risk and losses;

- Foster active forest management to mitigate risk;

- Reduce landscape susceptibility to wildland fires while maintaining ecological
diversity through dead and live fuel removal, weed and flammable shrub control,
and creation of fuel discontinuity in strategic areas (including wildland-urban
interface, very common in touristic areas.
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Figure 8 Maps of Fire Size (FS) for Sardinia
island for the baseline period (1986—2005)
on the left; difference between near future
period (2046-206%5) and baseline and
between distant future period (2081-2100)
and baseline for Icearth (a), moch (b), mpi
(c) climate models under RCP2.6
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Figure 9 Maps of Fire Size (FS) for Sardinia
island for the baseline period (1986—2005)
on the left; difference between near future
period (2046-206%5) and baseline and
between distant future period (2081-2100)
and baseline for Icearth (a), moch (b), mpi
(c) climate models under RCP8.5
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Figure 10 Maps of Fire Size (FS) for Corse
island for the baseline period (1986—2005)
on the left; difference between near future
period (2046-2065) and baseline and
between distant future period (2081-2100)
and baseline for Icearth (a), moch (b), mpi
(c) climate models under RCP2.6
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(a)

(b)

Figure 11 Maps of Fire Size (FS) for Corse
island for the baseline period (1986—2005)
on the left; difference between near future
period (2046-2065) and baseline and
between distant future period (2081-2100)
and baseline for Icearth (a), moch (b), mpi
(c) climate models under RCP8.5
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(a)

(b)

(c)

Figure 12 Maps of Fire Size (FS) for Crete
island for the baseline period (1986—2005)
on the top of the panels; difference
between near future period (2046-2065)
and baseline and between distant future
period (2081—2100) and baseline for Icearth
(a), moch (b), mpi (c) climate models under
RCP2.6
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(a)

(b)

(c)

Figure 13 Maps of Fire Size (FS) for Crete
island for the baseline period (1986—2005)
on the top of the panels; difference
between near future period (2046-2065)
and baseline and between distant future
period (2081—2100) and baseline for Icearth
(a), moch (b), mpi (c) climate models under
RCP8.5
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