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The European Forest Fires Information System (EFFIS) results on the 
2003 fire season in Portugal by the 20th of August  
 
SUMMARY 
The burned area mapped in Portugal by means of remote sensing until the 20th of August 2003 was 
355 976 ha. From this total, 301 180 ha were forest land including forest stands and shrubland. 
This means that 5.6 % of the forest area of Portugal was mapped as burned. The agricultural area 
was burned in 44 123 ha, barren land burned was 8 973 ha, and the social and urban area burned 
was 1 700 ha. This shows that this was by far the worst forest fire season that Portugal faced in the 
last 23 years.  
Considering that the system and the satellite images used can only detect with a good accuracy burned areas 
of at least 50 ha, the total burned area will certainly be higher than the value above. However, since the 
dimension of the fires this year is far beyond the surface burned in past years,  it is not currently possible to 
give a statistical extrapolation for the fires smaller than 50 ha1. 
 
1. Introduction 
The INFOREST action group, following previous work developed by the Natural Hazards Project, 
is actively working on the development and implementation of advanced methods for the 
evaluation of forest fire risk -and for the estimation of burnt areas in the European Union.  
INFOREST is currently part of the Institute for Environment and Sustainability of the European 
Commission Directorate-General Joint Research Centre (DG JRC).  Since 1998, collaboration has 
been established with the relevant services of Member States, and under the coordination of DG 
ENV Civil Protection Unit, aiming at developing a European Forest Fire Information System 
(EFFIS).  

The recent events occurred in Portugal where a number of exceptional large uncontrolled fires 
destroyed an important part of Portugal’s landscape have lead us to activate the European Forest 
Fires Damage Assessment System (EFFDAS) before the end of the fire season. On the 18th of 
August, after all the large fires were finally extinguished, a satellite image from the 8th of August 
was acquired and quickly processed and on the 20th of August the results of this analysis were 
already available, showing a preliminary number of 216 184 ha of total area burned. 

Meanwhile, on the 19th of August, with the collaboration of Mr. Horst Miska of DG ENV Civil 
Protection Unit, the International Charter Space and Major Disasters agreement was activated. This 
was done in order to quickly obtain new satellite images from the Space Agencies that could cover 
Portugal from the 15th of August onwards (date of extinction of the large fires in the South of 
Portugal).  

In this document we present the final results of an objective assessment and mapping of the burnt 
area in Portugal using satellite imagery. The total area burnt (forest and non-forest) mapped by 
EFFDAS until the 20th of August was 355 976 ha. We also present the area of each land use type 
affected by the fires: agriculture, forest, shrubland, barren, and social or urban areas, based on the 
information from the Portuguese National Forest Inventory. 

2. Data set used 
                                                           
1 For information, in 1991, the year with the previous maximum burned area, fires of at least 50 ha represented 88 % of the total burned 
area. If we apply this same percentage to the current year, the total land burned in Portugal would be 404 518 ha with 342 250 ha only in 
forest land. These figures would mean that approximately 6.3 % of the forest area of Portugal was burned. 
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Initially, in order to map the burned area a satellite image from the 8th of August was used. This 
was an image from the Indian Remote Sensing Satellite (IRS) Wide Field Sensor (WiFS). The 
WiFS images have a spatial resolution of 180m, and are routinely used in EFFDAS, allowing map 
all burned areas of at least 50 ha in size.  
 
Despite our efforts to obtain another WiFS image from at least the 15th of August onwards, no 
WiFS image covering Portugal was available until today. For this reason, it was decided to use 
images from different satellites although with a lower spatial resolution. An image from the 
MODIS instrument on board the TERRA satellite from the 20th of August was considered the best 
choice. The MODIS image used has spectral characteristics comparable to the WiFS images 
although its spatial resolution is slightly lower (250 meters). 

In order to obtain the statistics of the burnt area by land use type and by forest species, the data 
from the Portuguese National Forest Inventory of 1995 were also used. 

3. Boundary conditions of the results 
In order to correctly utilize the information here made available the following aspects should be 
noted: 

1. The EFFDAS maps only the burnt areas larger or equal to 50 ha. This is due to the 
spatial resolution of the WiFS images (180 m). Although the MODIS image has 250 
meter spatial resolution, this 50 ha minimum size was kept.  

 
2. The fires of at least 50 ha represent in average 75% of the total area burned in Portugal. 

However, the contribution of these fires increases with the total surface burned.  In 
1991, the previous highest occurrence of burned area in Portugal (182 485 ha), the fires 
of at least 50 ha represented 88% of the total burned area. 

 
3. The combination of the image of the 8th of August, that had cloud cover on the districts 

of Guarda, Viseu, Bragança, Coimbra, and Beja, with the image of the 20th of August 
that was almost completely cloud free, allowed map burned areas that were hidden in 
the image from the 8th of August. 

 
4. Results 
The total burned area mapped in Portugal until the morning of the 8th of August was 216 184 ha. 

Figure 1 show the satellite image used, where the large forest fires in the centre of Portugal are 
clearly seen. Note the cloud cover that was hiding burned areas in the North-east part of the 
country. Figure 2 presents the map of the burned areas for the same day with the district 
administrative boundaries overlaid. 
After analyzing the image from the 20th of August the total burned area mapped in Portugal was updated to 
355 976 ha. This increase was due not only to the fires that occurred between the 8th and the 20th of August 
and to the detection of burned areas in the districts that were covered by clouds before (see Figures 3 and 4).  
 

The evolution of the forest burned area in Portugal since 1980 until 2003 (Figure 5) clearly shows 
that we are facing the worst forest fire season ever. 

Table 1 presents the total mapped burned area in terms of the distribution by the Portuguese 
administrative districts. The districts that were more strongly affected by the fires were Castelo 
Branco (27.3 % of its area burned), Portalegre (20.8 %), Santarém (16.7 %), Guarda (11.4 %), and 
Faro (11.4 %). 
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Table 2 presents the distribution of the mapped burned area by land use type. What is normally 
considered as forest area, i.e. including forest stands and shrubland, was burned in a total of 301 
180 ha. The remaining burned area was distributed by agriculture (44 123 ha), barren land (8 973 
ha), and social or urban areas (1 700 ha). 

In terms of the area affected inside each land use type that was mapped, Table 3 shows that 5.6 % 
of the forest area of Portugal was burned. 

Table 3 presents the distribution of mapped burned area by forest species. It can be seen that 44.9 
% of the forest stands burned was Maritime Pine, 27.4 % was Eucalyptus, and 20.1 % was Cork 
Oak. This information is based on the National Forest Inventory of 1995.  

In terms of the percentage of area burned within each forest species, Table 4 shows that the 
Maritime Pine saw 8.7 % of its area burned, 7.8 % of the Eucalyptus, and 5.3 % of the Cork Oak 
stands.  

 
5. Conclusions 
The results presented in this document give a good idea of the tremendous impact of the forest fires 
in Portugal in 2003. The surface affected by the fires was the biggest ever and the economical and 
social losses will be proportional to the extent of this disaster. 

The burned area mapped in Portugal by means of remote sensing until the 20th of August 2003 was 355 976 
ha. From this total, 301 180 ha were forest land including forest stands and shrubland. This means that 5.6 
% of the forest area of Portugal was mapped as burned. This is a minimum estimation of the burnt area, in 
view of the boundary conditions explained in section 32 

 
 

26th of August 2003 
 
Paulo Barbosa, Giorgio Libertà, Guido Schmuck 
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2 For information, in 1991, the year with the previous maximum burned area, fires of at least 50 ha represented 88 % of the total 
burned area. If we apply this same percentage to the current year, the total land burned in Portugal would be 404 518 ha with 342 250 ha 
only in forest land. These figures would mean that approximately 6.3 % of the forest area of Portugal was burned. 
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Figure 1. WiFS Satellite image of Portugal (8th of August 2003) showing the large forest fires (in 
dark) in the centre of the country. Cloud cover is also seen (in white). 
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Figure 2. Map of the burned areas in Portugal by the 8th of August 2003 (in red). 
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Figure 3. MODIS Satellite image of Portugal (20th of August 2003) showing the large forest fires 
(in dark) in the centre and south of the country 
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Figure 4. Map of the burned areas in Portugal by the 20th of August 2003 (in red). 
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Figure 5. Distribution of the total forest burned area in Portugal since 1980. The figure for 2003 is 
based on satellite imagery mapping and includes also the possible contribution of the fires smaller 
than 50 ha. 
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Table 1. Burned area by district (ha). 

Districts Area burned (ha) % of total burned
Viana do Castelo 321 0.1
Braga 136 0.0
Vila Real 2592 0.7
Bragança 11840 3.3
Porto 1322 0.4
Aveiro 0 0.0
Viseu 855 0.2
Guarda 40717 11.4
Coimbra 2209 0.6
Castelo Branco 97342 27.3
Leiria 7344 2.1
Santarém 59280 16.7
Portalegre 74215 20.8
Lisboa 1500 0.4
Setubal 6357 1.8
Évora 7021 2.0
Beja 2227 0.6
Faro 40698 11.4
TOTAL 355976 100.0
 
 

 

Table 2. Distribution of burned area (ha) by Land use type. 

Land use Area burned (ha) % of total burned
Agriculture 44123 12.4
Forest land 301180 84.6
Barren 8973 2.5
Social 1700 0.5
Total 355976 100.0
 
 

 

Table 3. Percentage of area burned within each Land use type. 

Land use Area burned 
(ha) 

Land use area 
(ha)

% burned within each land use 

Agriculture 44123 2982386 1.5 
Forest land 301180 5411902 5.6 
Barren 8973 146805 6.1 
Social 1700 251409 0.7 
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Table 4. Distribution of burned area (ha) by forest species. 

Species Area burned 
(ha)

% of forest burned

Maritime Pine 85321 44.9
Umbrella pine 1459 0.8
Other softwoods 348 0.2
Cork oak 38122 20.1
Holm oak 4347 2.3
Other oaks 4285 2.3
Blue gum 52146 27.4
Chestnut 260 0.1
Other hardwoods 3707 2.0
Total 189994 100.0
 
 

 

 

Table 5. Percentage of area burned within each forest stand species 

Species Area burned 
(ha)

Species Area 
(ha)

% burned within species 

Maritime Pine 85321 978261 8.7 
Umbrella pine 1459 77562 1.9 
Other softwoods 348 28414 1.2 
Cork oak 38122 714852 5.3 
Holm oak 4347 469685 0.9 
Other oaks 4285 149402 2.9 
Blue gum 52146 671707 7.8 
Chestnut 260 41195 0.6 
Other hardwoods 3707 114821 3.2 
Total 189994 3245899 5.9 
 
 


