
ANALYSIS OF HISTORICAL FOREST FIRE REGIME IN MADRID REGION (1984-2010) AND 

ITS RELATION TO LAND-USE/LAND-COVER CHANGES 

I. Gómez-Nieto
1
, M. P. Martín

1,3
, F. J. Salas

2,3
 y M. Gallardo

1 

(1)Centro de Ciencias Humanas y Sociales, Consejo Superior de Investigaciones Científicas (2) Dep. de Geografía y Geología, Universidad de Alcalá (3) Unidad Asociada Geolab 

O
B

J
E

C
T

I
V

E
S

 

To analyze the historical fire regime 

and its relation with land use and land 

cover (LULC) changes in the territory 

of the Autonomous Community of 

Madrid, between 1984 and 2010 

Burned area mapping using 

Landsat MSS, TM and ETM + 

data 

Analysis of the fire regime from 

burned area maps obtained 

from Landsat data 
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We analyzed the following 

indicators of the fire regime 

(Lloret, 2004): 

 

1. Incidence: total burned area 

and average fire size per year 

 

2. Recurrence: ratio between 

the area burned on one or 

more occasions and the total 

burned area (%) 

 

3. Risk index: number of fires 

per 10,000 ha of forest 

 

4. Severity index: percentage of 

area burned over forest area 

 

5. Characterization of burned 

area by LULC type, analyzing 

the burned area and the 

standardized selection ratio 

(Manly et al., 1993). The 

standardized value of the 

selection ratio gives the 

estimated probability that a 

randomly fire would occur in 

a LULC category if all 

categories were equally 

frequent 

Task involved: 

1. Homogenization of the LULC 

legends to CORINE level 3 

2. LULC changes analysis 

(Pontius et al., 2004) 

3. Spatial crossing between 

LULC changes maps and fire 

perimeters 

Analysis of LULC changes and 

their relation to fire 

occurrence 
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Phase 1 

(yellow area) 

Study area: 

 8,026 km
2 

 6,489,768 inhabitants (2012) 

 Mediterranean climate 

 High rate of urban development in 

the last decades 

 

Phase 2 (black line) 

validation perimeter 

(blue line) 

Four reference dates (1982, 

1990, 2000 and 2006) 
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Statistical validation 

Spatial validation 

Fire perimeters obtained from Landsat (1984-2010) 

Burned area and selection ratio by LULC categories 

LULC changes in burned areas 

The most prominent LULC 

changes within burned areas 

were:  

1) from forest to shrubs or 

sparse vegetation  

2) from non irrigated crops to 

pastures or industrial areas 

3) from sparse vegetation to 

shrubs 

Most important LULC transitions  
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 Mapping method simple and 

consistent 

 Identifying fires outside the 

fire risk period (June to 

September) would require the 

use of additional images 

 Difficulties encountered for 

MSS (low resolution) and ETM 

+ (scanner failure) images 

 Cyclical nature of fires: years 

with high incidence, followed 

by others with lower 

incidence  

 

 High variability of fire 

characteristic (frequency and 

size) 

 Decrease in total area and 

stable number of fires 

 Decrease in average fire size 

from 2006 

 Low fire recurrence 

 LULC categories affected by 

fires change among dates 

 Most of the burned area does 

not show LULC changes 

between these dates 

 Shrubs was the most favored 

land cover type after fires, 

either as a result of a 

vegetation degradation 

process after fire on forested 

areas, or as a natural 

increase in areas with sparse 

vegetation 
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