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Summary 

This document is the version 2.0 of the Product User Guide for the Small Fire Database 

of the Fire_cci project version 2.0 (FireCCISFD20). It provides practical information 

about the use of this product, available for Sub-Saharan Africa for the year 2019, and 

based on the Sentinel-2 MSI sensor. 
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1. General overview 

This document contains practical information on how to use the Fire_cci Small Fire 

Database (SFD) product version 2.0 of the Fire_cci project, which is based on the Multi 

Spectral Instrument (MSI) on board the ESA Sentinel-2 (S2) satellites A & B. This 

document applies to the SFD Fire_cci v2.0 (FireCCISFD20) corresponding to 2019. 

1.1. Introduction  

The SFD products comprise maps of burned area of Sub-Saharan Africa (Figure 1). They 

were developed and tailored for their use by climate, vegetation and atmospheric 

modellers, as well as by fire researchers or fire managers interested in spatially detailed 

burned patterns. 

 

Figure 1: Sub-Saharan Africa, showing the area of processing of the SFD product. 

The Fire_cci project produces burned area (BA) products that are available at different 

spatial resolutions: the PIXEL product (L3S) and the GRID product (L4), which is 

derived from the pixel one (see Chuvieco et al. 2017). 

1.2. Input data 

The input images for the FireCCISFD20 product were Multi Spectral Instrument (MSI) 

Level-2A images, acquired by the Sentinel-2 A&B satellites (https://sentinel.esa.int/web/ 

sentinel/missions/sentinel-2). Images were acquired every 5 days (revisit time 

considering both satellite). Bands 8A (Near Infrared), 11 (Short SWIR) and 12 (Long 

SWIR) at their original 20m resolution were used to generate the BA product. The time 

series covers the period from January to December 2019 to produce the final BA product. 

The original tiling system (100x100km tiles) was maintained throughout the processing 

chain of the BA algorithm; original tiles were reprojected and aggregated into 5x5 degrees 

tiles after detecting burned areas. 

The active fire (AF) information was obtained from the Visible Infrared Imaging 

Radiometer Suite (VIIRS) VNP14IMGML fire location product (https://lpdaac.usgs.gov/ 

https://sentinel.esa.int/web/%20sentinel/missions/sentinel-2
https://sentinel.esa.int/web/%20sentinel/missions/sentinel-2
https://lpdaac.usgs.gov/%20documents/427/VNP14_User_Guide_V1.pdf
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documents/427/VNP14_User_Guide_V1.pdf), which provides global monthly 

coordinates of detected active fires in ASCII format. Only AF points with type 0 

(presumed vegetation fire) were used for the algorithm. 

1.3. BA algorithm  

The BA algorithm used for producing the FireCCISFD20 BA product is described in the 

Algorithm Theoretical Basis Document (Roteta, 2021) and the individual-sensor steps are 

also detailed in Roteta et al. (2019). 

2. Pixel BA product 

The FireCCISFD20 product is a GeoTIFF file with three layers indicating the date of 

detection (Figure 2), the confidence level and the land cover in the pixel detected as 

burned (see Section 2.6 for further detail). 

 

Figure 2: Day of detection or of burn for all the subsets in 2016, derived from the 
pixel product. 

2.1. Temporal compositing 

The pixel products are released as monthly composites so they can encompass those 

pixels that burn more than once during a calendar year. This may occur in the Northern 

Tropical areas, where the dry season (and hence the burn season) and the fire period 

commonly occur between December and February. 

2.2. Spatial Resolution  

The Spatial resolution of this BA product is 0.000179663 degrees (approximately 20 m 

at the Equator), the original resolution of both SWIR bands in the MSI images.  

https://lpdaac.usgs.gov/%20documents/427/VNP14_User_Guide_V1.pdf
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2.3. Product projection system 

The Coordinate Reference System (CRS) used for the global BA products is a geographic 

coordinate system (GCS) based on the World Geodetic System 84 (WGS84) reference 

ellipsoid and using a Plate Carrée projection with geographical coordinates of equal pixel 

size. The coordinates are specified in decimal degrees. Information on product projection, 

ellipsoid and pixel size is included in the GeoTIFF file header, so every pixel in the file 

can be geographically referenced without the need of adding specific pixel indicators of 

geographical position. 

2.4. Subsets 

The BA product is distributed in 5x5-degree tiles, each one a non-overlapping region. 

They cover Sub-Saharan Africa from the southernmost point of the continent (latitude 

35ºS) to beyond the Tropic of Cancer (latitude 25ºN), between longitudes 20ºW and 55ºE. 

Figure 3 shows the extent of these tiles. 

 

Figure 3: Geographical distribution of subsets of the FireCCISFD20 product. 

2.5. Product file naming conventions 

The files for each sensor and month are named as follows: 

<Indicative_Date>-ESACCI-L3S_FIRE-BA-<Indicative_Sensor> -<Additional_ 

Segregator>-fv<File_Version>-<Layer>.tif  

<Indicative_Date> 

The identifying date for this data set: 

Format is YYYYMMDD, where YYYY is the four-digit year; MM is the two-digit month 

from 01 to 12 and DD is the two-digit day of the month from 01 to 31. For monthly 

products DD=01. 
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< Indicative Sensor> 

For version 2.0 of the product, the sensor is MSI. 

<Additional_Segregator> 

This is AREA_<TILE_NUMBER> being the tile number the subset index described in 

Section 2.4. 

<File_Version> 

File version number in the form n{1,}[.n{1,}]  (That is 1 or more digits followed by 

optional . and another 1 or more digits). The most recent version is fv2.0. 

<Layer> 

As each layer is provided as an individual GeoTIFF file, the code of each layer is: 

¶ JD: layer 1, corresponding to the Julian day, or day of the year of detection of the 

BA. 

¶ CL: layer 2, corresponding to the confidence level 

¶ LC: layer 3, corresponding to the land cover 

Example: 

20190701-ESACCI-L3S_FIRE-BA-MSI-AREA_ h39v20-fv2.0-JD.tif 

2.6. Pixel attributes 

The following sub-sections describe each of the layers of the pixel product (Annex 1), 

including the name of the attributes in the GeoTIFF file, the units of the attributes and the 

data type, and some information useful for the correct use of the product. They also 

include examples of the pixel product layers. 

2.6.1. Layer 1: Date of the first detection 

Layer Attribute  Units 
Data 

Type 
Notes 

1 (JD) 

 

Date of the 

first 

detection 

Day of the 

year, from 1 

to 366 

Integer 

Possible values: 

Å 0 (zero): when the pixel is not burned. 

Å 1 to 366: day of the first detection when the pixel is 

burned.  

Å -1: when the pixel is not observed in the month.  

Å -2: used for pixels that are not burnable: water bodies, 

bare areas, urban areas, permanent snow and ice. 

 

When the pixel is characterized as burned, it is assumed that the complete pixel was 

burned, as for most BA products. All pixels with confidence level higher than 50% (Layer 

2, section 2.6.2) have a day of detection. 

The date of detection of the burned pixel (usually also called day of the year or Julian 

day) may not be coincident with the actual burning date, and it could correspond to several 

days afterwards, depending on image availability and cloud coverage. For areas with low 

cloud coverage, the detected date of burn should be very close to the actual date of burn, 

while for equatorial latitudes or those with high cloud coverage the date might be up to 

weeks after the fire is over. 

An example of this layer corresponding to the month of July for Area h39v20 is shown 

in Figure 4. 
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Figure 4: Example of the date of the first detection layer for the Area h39v20 tile during 
July 2019. The figure shows the extent of the whole Area in the left panels, and a zoomed 

region in the right panel. 

2.6.2. Layer 2: Confidence level 

Layer Attribute  Units 
Data 

Type 
Notes 

2 (CL) 
Confidence 

level 
0 to 100 Integer 

Probability of detecting a pixel as burned. Possible 

values: 

- 0 (zero): when the pixel is not observed in the month, 

or it is not burnable. 

- 1: value assigned when the pixel was observed, but 

the probability of burn was lower than 50. 

- 50 to 100: Probability values. The closer to 100, the 

higher the confidence that the pixel is actually burned.  

 

The confidence level was based on spectral properties of initial burned areas, which were 

detected near thermal anomalies hotspots from the VNP14IMGML product. The original 

probability values were rescaled, in order to provide values easier to understand by users. 

The technical details are explained in Roteta (2021).  

An example of this layer corresponding to the month of July for Area h39v20 is shown 

in Figure 5. 




