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INTRODUCTION

Wildfires affect both ecosystems and human communities, with potential major negative 
environmental and socioeconomic consequences.

Vegetation ConditionsMeteorological Conditions

The Mediterranean region is characterised by frequent large summer wildfires

Multiplicity of another 
factors
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INTRODUCTION

EFFIS (Europe) 

CeaseFire (Portugal) 

Fire danger rating systems try to anticipate periods of heightened fire risk

FWI
(Fire Weather Index System )
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GOAL

Analysis of historical meteorological data and fire records with the aiming of
classifying large summer fires for four regions of Iberia:

➢ local-scale weather conditions (Temperature, RH, Wind, Precipitation)
➢ fire danger weather indices (Duff Moisture Code and Drought Code)

The composite analysis was used to investigate the impact of local and regional
climate drivers at different time scales, and to identify distinct climatologies
associated with the occurrence of LF in Iberia.
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1. Fire Events

• ICNF (Portugal)
• MARM (Spain)
• 1980 – 2015
• June – September
• Burned Areas > 1 ha

2. Meteorological
Variables

• Temperature at 2m
• Relative Humidity
• U, V Components of Wind

at 10 m
• Precipitation of the last

24 hours

3. Fuel Moisture
Codes

DATA SETS
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METHODOLOGY
1. Preliminary pre-processing sequence

➢ Calculation of daily, weekly and monthly climatologies.
➢ Calculation of daily, weekly and monthly anomalies.
➢ Standardization of anomalies to allow comparison between variables.

Geographical boundaries of the fifty-
four regions of IP.
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METHODOLOGY

2. Large fires 
(LFs) 

classification

LFs > Percentile
95 

3. Provincies
elimination

Absolute number of 
LF < Percentile 25

4. Cluster 
Analysis

(K-Means)

• FWTs
identification

• Association of
each event to
a FWT

5. Composite 
analysis for 

climatic 
variables

Two timescales
analyzed to
capture variability:

• Interannual
• Synoptic

Iberian Peninsula 
(IP) level
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Results and Discussion

1. Large Fires Classification

Representation of 95th percentile of BA (ha) for each of the
provinces of the IP.

2. Large fires in the Iberian Peninsula: Day of Fire

Standardized anomalies for the ignition
days of temperature, relative humidity,
zonal (U) and meridional (V) velocity of
the wind, DMC and DC in IP according to
the final BA percentiles 1 (gray), 85
(purple), 95 (orange), 98 (red).
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3. K – Means Analysis: Fire Weather Types identification

Standardized anomalies of the meteorological variables of the fire day associated with the Fire Weather Types
identified by K-means. The point indicates whether the FWT represented is statistically significant at province level
(Kruskal-Wallis non-parametric test with 95% significance).

FWT1
High-temperature anomalies and strong negative relative humidity
anomalies.

FWT2
Negative (positive) standardized
anomalies of the zonal wind
velocity.
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4. Predominant FWT in each province

Three distinct large regions in the 
IP

FWT1 is responsible for the largest amount of BA

in most provinces;

FWT2_E the provinces where the east winds are

predominant, which are concentrated in the
northwest regions of the IP.

FWT2_W predominates in the easternmost

provinces of the IP and is controlled by westerly
winds.

FWT2
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5. Fire Weather Types characterization 

5.1 Shorter timescales 5.2 Montly timescales

All Fires Large Fires

Composites of the standardized anomalies of the variables (temperature, relative humidity, zonal wind, DMC and DC) for all fires (gray) and for large fires (red)
associated with the three large regions identified with the same predominant FWT (FWT1 (temperature e relative humidity), FWT2_E (east wind) and FWT2_W (west
wind)).
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Conclusions
➢ Each region is characterized by a specific fire regime which causes that LF to be triggered by

different conditions.
➢ At a 20-day scale, the meteorological variables are those that represent greater importance in

distinguishing the activity associated with LF.
➢ For nine months the indices that translate the dryness of the fuels to different layers of the soil are

those with a significant difference between the activity associated to all fires and LF.
➢ Two major FWT were identified based on the synoptic conditions associated with LF days.

FWT2
➢Significant zonal wind speed anomalies.
➢Two distinguish behaviours in IP.
➢ FWT2_E with the highest anomalies of DMC and DC.

FWT1
➢ High temperature and low relative humidity.
➢ One that most contributes to the occurrence of LF.
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