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1. Introduction

-Frequency: NUMBER of disturbances in an area 

in a period of time (recurrence)

FIRE REGIME

Rogers et al., 2015

-Seasonality: season of  the year

-Extension: Surface burned

-FIRE INTENSITY: energy released from the fire or characteristics of  

the fire behavior such as flame length and rate of  spread (Tª, energy,…)

FIRE SEVERITY: consumption of forest biomass and 

surface SOM  (Keeley, 2009)

BURN SEVERITY: magnitude of the immediate fire impacts on 

vegetation (above) and soils (belowground) on forest ecosystems 

(Keeley, 2009)

Duane 2018



<0.5% Large fires (>500 ha burned) 

>40% BURNED SURFACE

1. Introduction

1ECOFOR, Universidad Castilla-La Mancha
2Universidad Politecnica Madrid

3GEA, Universidad Miguel Hernández

SO, ALL WILDFIRES ARE THE SAME?

SUCESSS IN FIRE SUPRESSION Moreira et al 2011. JEMA



1. Introduction

POST-FIRE MANAGEMENT? 

OBJECTIVE

- To generate a digital tool 

to assess potential burn severity

a) FIELD DATA (Alloza et al. 2014, Vega et al. 2013)

b) information from maps and remote sensor 

of  burn severity indices



2. Methods

WILDFIRES INCLUDED



2. Methods
ARCHITECTURE

Machine Learning methods: methodology for generating models with different algorithms

(linear models, decision trees, etc.) and different hyper-parameters by grid search

POTENTIAL BURN SEVERITY COMPONENTS

STATIC MODULE

biotic (vegetation-terrain indices)

abiotic (topography and terrain)

DYNAMIC MODULE

Weather prediction

Climate anomalies

FINAL RESULT: calculator for discrete variables + cartographic viewer → Castilla-La Mancha



2. Methods

SEVERITY MODULE

STATIC MODULE 

(VEGETATION+SOIL) 

DYNAMIC MODULE 

(WEATHER+ANOMALIES)

• Climate anomaly

• Maximum wind gust

• Vapor pressure deficit

• Elevation of  terrain above sea level

• Orientation

• Height of  vegetation

• Percentage of  slope

• Fraction of  covered area

• Erodibility

• Flammability

• Fuel type



2. Methods

Botella 2024 TFM



2. Methods

LARGE WILDFIRES TO  OBTAIN REAL BURN SEVERITY (GEOSHAPES) → dNBR (Key and Benson 2006)



2. Methods

Python 3 (Python Software Foundation, 2024) based on 

libraries for data analysis and machine learning optimized to 

handle large volumes of  data:

- Pandas (pandas develop team, 2024): create, load, clean and transform datasets 

- Matplotlib+Seaborn (matplotlib development team, 2024): visualize data (graphs)

- Scikit-learn (scikit-learn development team, 2024): supervised (and unsupervised) 

learning algorithms to split the dataset into training and testing, standardize 

variables, cross-validation and model selection.

- OpenMP (OpenMP development team, 2024): optimize time of interpolation of  

climatic data from the stations of Castilla-La Mancha to the entire region.

- Docker (Docker, 2024): develop, ship, and run applications to eliminate 

compatibility issues

IA Tools used to model severity and relate to proposed variables

Martínez-García 2024 TFM



2. Methods

SEVERITY APP

CLIMATIC DATA

(DYNAMIC MODULE)

Climate anomally

(CA)• Heat stress 𝐻𝑇 → percentile of  averaged temperature (last 8 days) for each day of  the year

• Water stress 𝑊𝑇 → percentiles of  the Drought Code for each day of  the year.

𝐶𝐴 =
𝐻𝑇 +𝑊𝐻

2

Vapor Pressure Déficit (VPD)

• Vapour pressure of  water 𝑉𝑃𝑊 as function of temperature (hPA)

• Relative humidity 𝑅𝐻 (%)

• Temperature 𝑇 obtained from the weather prediction model

𝑉𝑃𝑊 = 6.11 ∗ 𝐸𝑋𝑃[(12.27 ∗ 𝑇)/(237.3 + 𝑇)]



2. Methods

VARIABLES

DATAFRAMES FROM RASTERS



2. Methods

CROSS VALIDATION

CORRELATION OF PREDICTOR VARIABLES

GALGO Supercomputer (Intel Xeon E5450 3.0 GHz processors)

40 GALGO’s processing nodes (320 processing cores) 



FINAL approach: only INCLUDE classification algorithms and composed values:

A) TERRITORIAL DISTRIBUION: MEDITERRANEAN AREA (CU, AB) – CONTINENTAL AREA (CR, TO, GU)

B) GROUP CLASSES
1. Grouping LOW and MEDIUM-LOW BURN SEVERITY (0 and 1) → class 0

2. Grouping MEDIUM-HIGH and HIGH BURN SEVERITY (2 and 3) → class 1

C) PREDICTION MODEL
Training with binary classification

No weighted variables but inverse frequency in the data set

2. Methods

GRID SEARCH RESULTS

1st approach: all data set (cleaned and weighted) randomly divided into training set (75%) and test set (25%)

2nd approach: test set → Agramón, Almansa, Malagón y La Iglesuela + training set → OTHER WILDFIRES



2. Methods

MEDITERRANEAN AREA (CU, AB)



2. Methods

CONTINENTAL AREA (CR, TO, GU)



3. Results

http://161.67.133.208/incendios/

http://161.67.133.208/incendios/


SEVERITY MODULE

Web APP

3. Results



3. Results

EXPORT DATA
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3. Results

CLIMATIC ANOMALY



3. Results

CALCULATOR



3. Results



3. Results



3. Results



3. Results

POTENTIAL BURN SEVERITY (15/07/2023)



3. Results

POTENTIAL BURN SEVERITY (11/10/2024)



3. Results

POTENTIAL BURN SEVERITY (12/08/2024)



3. Results



01/06/2024 3. Results



10/06/2024 3. Results



20/06/2024 3. Results



01/07/2024 3. Results



10/07/2024 3. Results



20/07/2024 3. Results



01/08/2024 3. Results



10/08/2024 3. Results



20/08/2024 3. Results



01/09/2024 3. Results



05/10/2024 3. Results



15/11/2024 3. Results



4. Results

Botella 2024 TFM



2. Future
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2. Future



2. Future

Categoría Valores

No actuación 0,1,2,3,4,100,101,102,200,201,202

Control de la 

erosión
301,401,501

Monitoreo y apoyo 

la regeneración
103,104,203,204

Control de la 

erosión y monitoreo 

de la regeneración

302,402,502

Control de la 

erosión y apoyo a la 

regeneración

303,304,403,,404,503,504

Categoría Valores

No actuación 0

Control de la erosión 1

Monitoreo y apoyo la regeneración 2

Control de la erosión y monitoreo de la regeneración 3

Control de la erosión y apoyo a la regeneración 4

Agrupar

RECOMENDACIONES



Esta publicación es parte del/proyecto de I+D+i / ayuda Referencia del proyecto "Aplicación 
informática APP apoyo a gestión forestal mediante reducción de vulnerabilidad integral de 

sistemas forestales frente a incendios (PDC2021-120845-C53)" financiado por 
MCIN/AEI/10.13039/501100011033 y por la Unión Europea Next GenerationEU/PRTR

GRACIAS POR SU ATENCION



VEGETATION  structure, 

cover, flammability, fire

propagation

SOIL & RELIEF 

Erodibility, slope, 

orientation

• CLIMATE & METEO 

Climate anomaly, 

Maximum wind gust, 

Vapor pressure deficit

SEVERITY IPP

Exposed values

Hazard Magnitude

Susceptibility

Lack of adaptive capacity of vegetation

(germination, resprout)
Lack of capacity of soil response

(physical, biological)

Fire recurrence
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