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CCI Programme

• ESA contribution to GCOS.
• Generation of temporal series of ECV.

Aerosol cci Cloud cci

Fire cci

GHG cci

Glaciers cciLand Cover cci

Ocean Colour cci

Ozone cci

Sea-level cci Sea Ice cci Sea Surface 
Temperature cci

Ice Sheets cci

CMUG

Soil moisture cci



User requirements

Product 
specifications

Corrected reflectances / temperatures

Validation

Pre-processing

Global BA 
production

Global Database
MERIS, MODIS, OLCI, SLTSR

Development of BA
Algorithms (RR exercise)

Climate assessment

Reference data

Final BA Products

Small fires database
Sentinel-2/1, Proba-V

African small fire 
Database production

Project structure (phase 2)

Done
In progress

Extension to 1980: 
AVHRR - LTDR.



Phase-2 BA products

• Pixel product:
o 4 variables: date of detection, uncertainty, 

burned land cover (derived from LC_cci) and 
sensor detecting.

o Monthly files, continental tiles, GeoTiff
format.

• Grid product:
o 22 variables: total burned area, standard 

error, % observed area, number of patches 
and burned area of each land cover.

o 15-day files at 0.25 x 0.25 degree.
o NetCDF4 format.



Global BA algorithm (MERIS)



Global BA algorithm
(MODIS, In progress)

MODIS 250m
+ QA + Angles

LCC Burnable
classes

Different compositing 
Techniques, including 
BRDF



Fire_cci BA product v4.1



Temporal trends
GFED 4 – GFED4s – Fire_cci4.1
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Fire patch analysis v3.1

Chuvieco et al., 2016, GEB



Emission comparisons (v3.1)

Burned area 
(Mha yr-1)

CO emissions
(TgCO yr-1)

Carbon 
emissions  
(PgC yr-1)

GFED4 data set 346 258 1.6
ORCHIDEE – GFED4 346 329 2.0
ORCHIDEE – Prognostic 232 346 2.0
ORCHIDEE – Fire_cci 369 351 2.1
GFED3.1 data set 346 334 1.9

Chuvieco et al., 2016, GEB



Product Downloads

• Version 3.1: 
o 65 researchers from 28 countries (+ESA, JRC, FAO).

• Version 4.1 (available since July, 2016):
o 35 researchers from 18 countries.

Project presentations
2010-2016



• 242 pairs of Landsat TM/ETM+ images.
• 130 sites for spatial validation from 2008 (red) 
• 112 pairs for temporal validation (blue).

Validation



Two-stage cluster sampling
• 1st stage: sampling units 

selected with a stratified 
random sampling: 
o Years / Biomes / BA

• 2nd stage: subsample of a 
spatial cluster of pixels in 
each sampling unit

• This allows for an increase 
in the number of sampling 
units that can be processed

Phase 2 validation datasets

sampling unit

subsample

Padilla et al., 2016



𝒏𝒏𝒉𝒉

 1200 sampling units,  100 
each year over 2003-2014

 Sampling intensity in each 
stratum proportional  to BA 
extent

 Minimum 2 units in each 
stratum

The sample

Padilla et al., 2016



SLSTR BA algorithm

• Spatio-temporal 
patches (clusters of 
NBR change events) 
derived from the 
graph. 

• MaxEnt scores for each 
pixel in the patches 
labeled as burned.

Mscores. High = red; Low = yellow

Pereira et al., 2016



Small Fire Database:
Sentinel-2 BA algorithm

• Inputs:
o Pre-fire image (t-i)

• MIRBI
• NBR2
• NIR (B8A)
• SCL

o Post-fire image (t)
• MIRBI
• NBR2
• NIR (B8A)
• SWIR2 (B12)
• SCL

o MODIS hotspots

[t-i] [t]

At least a MODIS hotspot 
AND

Not masked area > 5km2 
AND 
i <4

Exit

Not burnable mask creation using SLC
Initially Burned/Not Burned (IB / INB)

Initially Burned (Not) Confirmed (IBC /IBNC)
IB regions higher than 30ha that fall near hotspots

Two phase strategy based on IB, INB,
IBC, IBNC statistics: Seed / Second stage
result

At least one Initially Burned 
Confirmed region higher than 

30ha
Confirmed regions

Exit

Only seed marked second stage results 
are maintained

BA Result

False

False

Roteta and Bastarrika, 2016



Results

30PVR

Roteta and Bastarrika, 2016



Results

30PVR33PTK

Roteta and Bastarrika, 2016



Assessment

• Landsat-8
• 29 study areas
• OE: 8.3%
• CE: 8.0%
• Kappa: 0.914

Roteta and Bastarrika, 2016

Cloudy areas will be covered by S-1 images.



Clockwise from top left:
• VV, VH backscatter difference 

RGB
• VV Coherence RGB
• BA Classification
• S2 Post
• S2 Pre

BA algorithm for Sentinel-1 

Tansey et al., 2016



BA algorithm for Sentinel-1 

RSS, 2016



BA algorithm for Sentinel-1 

RSS, 2016



http://www.esa-fire-cci.org/



Phase-2 Options

• Option 1: Interactions between FRP-BA 
information: MPI, VUA, UAH.

• Option 2: Extending historical BA time series 
with LTDR data: UAH, BC, MPI, UCLouvain.

• Option 3: Radar BA algorithms. UAH –
Cubenube.



RSE fire paper trends

• Pre-fire papers:
o Water content
o Fuel types.

• Active fires:
o New algorithms: VIIRS, Landsat.
o Emissions.

• Burned area:
o Validation.
o Severity.
o Large regions: from coarse to medium sensors.
o Agricultural fires.



Connections of Fire and other ECVs

Aerosol cci

Cloud cci

Fire cci

GHG cci

Land Cover cci

Ozone cci

Sea Surface 
Temperature cci

CMUG

Soil moisture

Soil Moisture cci



BA algorithm for Sentinel-1

• Workflow – S1 Backscatter
Read SLC Data

Apply Orbit File

TOPSAR-Split
[IW1]

TOPSAR-Split
[IW2]

TOPSAR-Split
[IW3]

TOPSAR-Merge

Multilook
[8 Rg : 2 Az]

Multi-Temporal 
Speckle Filter
[3*3 Mean]

Terrain Correction
[SRTM 3-ArcSec]

Write Backscatter Image
[BEAM-DIMAP]

TOPSAR-
Deburst

[IW1]

TOPSAR-
Deburst

[IW2]

TOPSAR-
Deburst

[IW3]

Calibrate

Create Stack

Cross-Correlate
[2000 GCPs]Warp

Repeat for each image in 
time series

[#4]

Tansey et al., 2016
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