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ESA Fire CCl BA Product Updates
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ESA CCI Programme

Aerosol cci Cloud cci

Sea Ice cci

Glaciers cci Fire cci

£,

ESA contribution to GCOS.
Generation of temporal series of ECV.
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BA product specifications

Pixel product:
Monthly files, continental tiles, GeoTiff format:

4 Variables: Day of detection (1-366),
Confidence level (0-100), Burned land
cover (derived from LC_cci), Sensor
detecting.
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Grid product:

15-day global files at 0.25 x 0.25 degree.
NetCDF format.

23 variables: total burned area, standard
error, fraction of burnable area, fraction of
observed area, number of patches and
burned area of each land cover.
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BA algorithms for Fire_cci

Optic: MERIS, MODIS, LTDR, OLCI and SLSTR (5-3), MSI S-2:
Hybrid algorithms: changes in reflectance, guided by hotspots.
Local-adapted (spatial thresholds).

Two-phase: seeds + growing phase.

Radar: S-1
Changes in backscatter coefficient.
Changes in coherence (interferometry).
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Recent developments

Distribution of MODIS Fire_cci v5.0 (250 m).
Update of the MODIS RNIR algorithm.
Processing of MODIS Fire_cci v5.1 (250m).

Processing of Sub-Saharan Africa 2016 from S-2 MSI (+ S-1
interferometric SAR over cloudy regions).

Development of SAR backscatter BA algorithms and application over
Amazon basin v1.0 (also tested worldwide)
Indonesia

Stage 3 validation (2003-2014) for global products.

Stage 2 validation (2016) for small-fire database.
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Fire_cci v5.0 downloads

Released February, 2018:

125 researchers pixel product / 75 researchers grid product 42
countries
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z Sample of MODIS Fire_cci v5.0 products:

Total BA
15 day periods
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z MODIS Fire cci BA v5.0:

Number of burned patches
(01-15/07/2016)

Number of patches AT
2016-08-07
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z MODIS Fire cci BA v5.0:

BA in Tree cover
(01-15/07/2016)

BA in C60 - Trees BD (km?)
2016-08-07
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z MODIS Fire cci BA v5.0:

BA in Grasslands
(01-15/07/2016)

BA in C130 - Grassland (kmz)
2016-08-07
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Fire_cci BA v5.0
Average burned area

BA (km?)
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Chuvieco et al., 2018, ESSD
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MODIS Fire_cci BA v5.0: Q

eSd

Fraction of observed area

Fraction of Observed Area
2016-08-07
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LTDR BA product

AVHO09C1 Year: 2008 Day: 200

Compositing AVHO9C1 + Land Cover, Year: 2008, Day: 198 - 213

60°E

160°W 140°W 120°W 100°W 80°W 60°W
1 | | 1 |-

w0°W 20°W 0 "E 40°E
I L

10°S  10°N  30°N 50°N 70°N

30°S

50°S

80°F 100°E 120°E 140°E 160°E 180°
) | I |

180 160°W 140°W 120°W 100°W 80°W 60°W 40°W 20°W 0°  20°E 40°E 60°E  80°E
| I I | I | | | | | | | |

100°E 120°E 140°E 160°E 1807
| | I | I

o
R

I
s0°

RGB: NIR RED RED

5°0'0"E

45°0'0"N S0°0'0"N

40°0'0"N

ESA UNCLASSIFIED - For Official Use

=R I N

5°0'0"wW

3

ESA | 09/10/2018 | Slide 13

= O 11 e I+

45°0'0"N 50°0'0"N

40°0'0"N

Eurapean Space Agency




\\\l\\k

") FireCCILT1 (AVHRR- LTDR Fire_cciv1) ~ dcesa

Sample grid product: Feb 2000
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Small Fire Databases

Africa (2016):
Primary source: Sentinel-2 MSI data: complemented by MODIS HS and
S-1 coherence in cloudy regions.

Indonesia (2015-16):
S-1 backscatter pre/post fire season + OBIA

Amazon basin (2017): p e x
S-1 backscatter TS and MODIS/VIIRS HS © -

5
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AWS processing: to be | o
completed by Dec. 2018 el
ESA UNCLASSIFIED - For Official Use ESA | 09/10/2018 | Slide 15

=l EE= IS @I =20 = b European Space Agency



Validation sample - global
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2008:
« 130 sites statistically
selected.

. Sampling intensity in each
stratum proportional to BA
extent

2003-2014

« 1200 sampling units, 100
each year over

« Sampling intensity in each
stratum proportional to BA
extent

« Minimum 2 units in each
stratum
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Padilla et al., 2017
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Validation sample - SFD Amazon

2017:
« Amazon LDA (7.8M km?2)
.« 46 TSA

(W)’

n=

s(0)] + amyws

“(ng)s)

o Sample allocation nhaNh V mh Padilla et al. 2017

1,000

TSAs forvalidation

- Forest low burn
B Forest high bum
I:l Grass/Shrub low burn

I Grass/shrub high burn
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Updates on validation

Observations available along long time
series (~115 days)

Less amount of observed errors are
expected in long (in time) units than
in short units

unburned
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Validation results: global algorithms
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. Intercomparison of annual global BA time series \&k eSa
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BA detected by S2-MSI is much higher than

current global products
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SFD S-1: Indonesia 2015

Sumatra: 15,181 km?

- burned area 2015
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Validation results: SFD Amazon &

eSd

Sentinel-1 product MCD64 product
CE OE relB DC CE OE relB DC

Total 0.37 0.36 0.01 0.63 0.16 0.45 -0.34 0.66
Forest high burn 0.59 0.19 0.97 0.54 0.42 0.62 -0.34 0.46
Forest low burn 0.63 0.19 1.21 0.50 0.13 0.54 -0.47 0.60
S Bl B M)ty 0.18 0.28 -0.12 0.77 0.11 0.33 -0.24 0.77
SEEHEL ARG 0.59 0.19 0.97 0.54 0.22 0.69 -0.60 0.44
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ESA UNCLASSIFIED - For Official Use ESA | 09/10/2018 | Slide 23

= 00 b 2 EE g W= = —E LI =IO e European Space Agency



S1 backscatter algorithm: global application
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SFD algorithm inter-comparison

Y aigorthm] Land cover | 0€ | ct | oc | u/ic (o
Crops 0.62 0.35 0.48
Grasslands 0.71 0.49 0.37 2
Shrubs 0.62 0.40 0.47 23
Forests 0.54 0.35 0.54 58
Others 0.49 0.41 0.55 1
ZBPETy Crops 0.15 0.14 0.86 23
JINE.J Grasslands  0.24 0.51 0.60 2
S e PP (PR e i Shrubs 0.44 0.45 055 18
mu;MHUF . Forests 0.29 0.13 0.79 55
TINWE Others 0.29 0.04 0.82 1
Crops 1.00 0.46 0.01 21
Lﬂg&“d Grasslands 1.00 N/A N/A 2
Reference BA source Shrubs 0.97 0.13 0.06 19
. EHU Forests 0.98 0.10 0.05 56
- UAH 1,200 Others N/A  N/A N/A 1
res World Borders [T Jkm
Crops 0.90 0.22 0.17 2
Grasslands 1.00 N/A 0.00 1
Shrubs 0.99 0.53 0.03 15
oo o Lot oonl o Loc = Loc i ™ e
Rixel Others 0.87 0.05 0.23 0
85.3 0.90 0.60 0.37 0.49
m S2 11 12 61.9 0.92 0.33 0.29 0.69*
| S1-Coh-Af. [JEH! 11 12 59.8 0.87 0.72 0.57 0.34
BEETE st 3 3 17.7 0.92 0.99 0.46 0.03
* six tiles with reference perimeters derived from Sentinel-2
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SFD algorithm inter-comparison

Thank you
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