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 GCOS: ECV
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Domain Essential Climate Variables

Surface:® Air temperature, Wind speed and direction, Water vapour, Pressure,
Precipitation, Surface radiation budget.

Atmospheric

-9 . ; ;
(over land, sea Upper-air: Temperature, Wind speed and direction, Water vapour, Cloud

properties, Earth radiation budget (including solar irradiance).

and ice)
Composition: Carbon dioxide, Methane, and other long-lived greenhouse gasesm,
Ozone and Aerosol, supported by their ;::rts.tr:,ur:at::rs11
Surface: 2 Sea-surface temperature, Sea-surface salinity, Sea level, Sea state,
Sea ice, Surface current, Ocean colour, Carbon dioxide partial
Oceanic pressure, Ocean acidity, Phytoplankton.
Sub-surface: Temperature, Salinity, Current, Nutrients, Carbon dioxide partial
pressure, Ocean acidity, Oxygen, Tracers.
River discharge, Water use, Groundwater, Lakes, Snow cover, Glaciers and ice caps,
Terrestrial Ice sheets, Permafrost, Albedo, Land cover (including vegetation type), Fraction of

absorbed photosynthetica

y active radiation (FAHAR), Leaf area index (LAI), Above-
ground biomass, Soil carbpn, Fire disturbance, Spil moisture.
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Aerosol cci

72

Sea Surface
Temperature cci

Soil moisture cci Glaciers cci Fire cci

e ESA contribution to GCOS.

e Generation of temporal series of ECV.
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Project development (2010 2018)
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e Definition of user requirements (climate
community).

* Product specifications.

 Development of BA algorithms.

e Global processing (MERIS, MODIS-250m).

e Small Fire Database for Africa (S-2/S-1, 20m).
* Product validation

 Product assessment (climate users).
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User requirements
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Contents lists available at SciVerse Sciencelirect 2 a
35
International Journal of Applied Earth Observation and
G Geoinformation -
ELSEVIER journal homepage: www. elsevier.com/locatel/jag 25 GLOBSCAR
30 W Globsca rbon
Review W GRAZOD0
15 L JETS
Ten years of global burned area products from spaceborne remote q N
sensing—A review: Analysis of user needs and recommendations for 1 [
future developments 51
Florent Mouillot-#, Martin G. Schultz®, Chao Yue«, Patricia Cadule £, Kevin Tansey®, 0
PhlllppE Ciai5c1 Eml]]ﬂ ch uvieco® 000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
*IRD, UME CEFE, 19793 route de mende, 34293 Montpellier Cedex 5, France
b Farschungsentrum Jufich GmbH, 53428 Jufich, Garmany b
t Lohoratotre des Sclences du Climot et de [Environnement, LS(E CEA (NRS LVSQ, UMRS21 2, 91181 Gif Sur Yvette, France
4 [miversity of Lefcester, Department of Geography, University Road, Lelcester LE T 7R, United Kingdom a5
* University of Alcale, Department of Geography and Geology, Celle Colegios 2, 285071 Aboalo de Henares, Spain
30
25 -— —
Table &
spatial and temporal accuracy requirements for future BA products based on questionmaine to end-users.
Tolerable error %) Omission (%) Commission (%] Gealocation (m} Timing [days)
Mean Min-max Mizan Min-max Mean M- ma Mean Min- max Mean Min-max
ALL 5 020 5 010 4 o-20 1000 0-20000 2 0-30
ideal BOD+HDA 4.5 5 35 250 25
EO 55 5 4.5 1000 15
ALL 15 (5-30) 12 -0 [1] 0-30 H000 5-50000 10 1-150
Reasonnable MOD+DA 15 12 [1] 500 11
EO 15 12 [1] H000 5
ALL 25 [ 10500 21 50 17 5000 8- 10000 15 2-
Minirmem BADD-+DA 25 20 16 0o 20

ED 25 20 18 100000 10
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- BA product s ecification's,f_

* Pixel product:

o Monthly files, continental tiles, GeoTiff
format:

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

e Grid product:

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

o 23 variables: total burned area, standard
error, fraction of burnable area, fraction of | sunesarca

observed area, number of patches and -
burned area of each land cover. IO
- 100« 150 |:| =500
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aF Global burned area processor =
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* Global algorithms need to be... global:
o Include all different BA conditions.
o Robusts: insensitive to data input problem:s.
o Stable throughout time within a sensor.

o Stable among sensors.

LC/LUC) South/Southeast Asia, 28-30th May, 2018, Philippines



A vegetated area.

e ...that changes to char/
ash.

e ..that has frequently a
hot-spot.

e ...anditis surrounded
by other BA patches.

LC/LUC) South/Southeast Asia, 28



But a burned area
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May be dry or green
before the fire.

e May include or not
scorched and green
leaves.

e May have unburned
islands

e May last < 15 days or >1
year.

st Asia, 28-30th May, 2018, Philippines
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.. BA algorithms for Fire cCiﬂ_.-_'f'.:-,
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e Optical sensors: MERIS, MODIS, LTDR, OLCI
and SLSTR (S-3), MSI S-2:

o Hybrid algorithms: changes in reflectance, guided
by hotspots.

o Local-adapted (spatial thresholds).
o Two-phase: seeds + growing phase.

e Radar: S-1
o Changes in backscatter coefficient.
o Changes in phase (interpherometry).

LC/LUC) South/Southeast Asia, 28-30th May, 2018, Philippines



Fire cci v5.0 (2001-2017)
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| (based on MODIS 250m data) "
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Fire_cci BA v5.0:
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1 Number of burned patches

. Nu h;_be-i"-‘éf-;patch es
2016-08-07

B -5 [76-100
‘MMe-10 []101-150 .
B 125 _]151-200
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' Fire_cci BA v5.0:
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"/ Fraction of observed area =~ “Saeisma’

g,

(01-15/07/2016)

Fraction of Observed Area | .
2016-08-07

3

-0
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Fire_cci BA v5.0:

\ ““climate change initiative,~

"\ 7 Fraction of burnable area = L itmean spack genty

(01-15/07/2016)

Fraction of Burnable Area
2016-08-07

5
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- Fire_cci BA v5.0:
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(01-15/07/2016)
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g Fire_cci BA v5.0:
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/ BAin Grasslands

(01-15/07/2016)
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Fire_cci BAv5.0

climate change initiative ;-

Average burnedarea - = twmssein

BA (km?)
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Chuvieco et al., 2018, ESSD
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Seasonal trends

““climate change iﬁitiatiué: :
Eurppean Space Agency ~
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‘M Intercomparation:
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Fire _cciv4.1 — GFEDv4 - — L TN s
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3 60% - ‘

Land cover class (see legend)
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2003-2014

- Validation sample

2008:
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130 sites statistically selected.
Sampling intensity in each
stratum proportional to BA
extent

1200 sampling units, 100
each year over

Sampling intensity in each
stratum proportional to BA
extent

Minimum 2 units in each
stratum

Padiilé et .él., 20“17 |
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- Validation results:
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Fire_cci and
MCD64A1

Siberia 2006: Fire_cci
correctly identifies BA data

that were missed by
MCDG64A1

Humber et al., 2018
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- Emission comparisons (v3.1)
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Burned area CO emissions | Carbon
WLERS) (TgCO yri) emissions
(PgCyr?)
GFED4 data set
ORCHIDEE - GFED4
ORCHIDEE - Prognostic
ORCHIDEE - Fire_cci
GFED3.1 data set

Chuvieco et al., 2016, GEB
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.. Climate assessment: patch _
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shape analysis (Fire_cciv5.0) = smsmesmn

S

a. MODIS Fire_cci (2001-2016) b. MCD64A1 (2001-2016)
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& Small Fire Databases

e Africa (2016):

o Primary source: Sentinel-2 MSI data:
complemented by MODIS HS and S-1 in cloudy
regions.

e Amazonia (2017):
o S-1 data.

e Indonesia (2015-16):
o S-1 data.

LC/LUC) South/Southeast Asia, 28-30th May, 2018, Philippines



BA detected by MSI is much higher
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/ than current global products St il
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BA detected by MSI is much hlgher
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SFD: Comparison of em|SS|ons

" W|th global products

e S2 shows 37% more
emissions than GFED4s and
56% more than GFEDA4.
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Fire_cci Workshop at the EGU 2018 LT et 3 L i e

The Fire_cci team is organizing an ESA Fire_cci burned area product review meeting during the upcoming Download the global Burned Area
EGU General Assembly 2018. products from here.
The workshop is public, and will take place on Tuesday, 10 Aprl, 10.30 - 12.00, in Room 0.51 of the EGU i
venue in Vienna. g 1:'53‘" T
The objecti f th ti T
e objectives of the meeting are: . % i,
7! -.“#::‘!

® present the recently released MQODIS Fire_cci v5.0 burned...

Download SFD BA products
MODIS Fire_cci v5.0 Burned Area product Download the Small Fire Dataset

test sites BA products from here.

o Home

¢ About Fire_CCI ' ' " N
» Resources ; g o=t " g .

» Support : 1} el p- \
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