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1 Focus on land product validation

Validation practice
Validation reference datasets

= 3 BAreference datasets
Product requirements (GCOS-154)

Active Fire Requirements :

Freqguency: 6 hours at all latitudes from Polar-Orbiting and 1 hour from Geostationary
Resolution: 0L25-1 km (Polar); 1-3 km (Geo)

Required Measurement uncertainty: 5 % error of commission; 10 % error of omission;
Based on per-fire comparisons for fires above target threshold of 5 MW/km?
equivalent integrated FRP per pixel (i.e. for a 0.5 km? pixel the target threshold would be
2.5 MW, for a 9 km? pixel it would be 45 MW).

FRP requirements ;

Freguency: 6 hours at all latitudes from Polar-Orbiting and 1 hour from Geostationary
Resolution: 0.25-1 km (Polar); 1-3 km (Geo)

Required Measurement uncertainty: 10 % integrated over pixel. Based on target
detection threshold of 5 MW/km? equivalent integrated FRP per pixel (i.e. for a 0.5 km?
pixel the target threshold would be 2.5 MW, for a 9 km? pixel it would be 45 MW) and
with the same detection accuracy as the Active Fire Maps.

ubgrour

LPY Focus Areas

LAl

Fapar

Fire/Burn Area
Phenclogy
Vegetation Index
Land Cover
Snow Cover
BRDF/Albedo

Soil Moisture

L5T and Emissivity

Biomass




CEOS LPV : Active Fire Products

J Website Updates : Active Fire Products

Temporal Spatial Temporal
Sensor Product Institution Spatial Coverage Resolution Resolution coverage
ATSR World fire atlas European Space Agency Global Daily 1km 2000-2012
AVHRR GFP JRC Global Daily 1km 1992-1993
TRMM VIRS NASA Near global (40°N-40°S) Monthly 0.5 x 0.5 deg 1998-2005
SEVIRI FRP-PIXEL LSA SAF Euro, Africa, S. Amer 15-min 3km 2004-present
SEVIRI FRP-GRID LSA SAF Euro, Africa, S. Amer hourly 1deg 2004-present
MODIS (Elloloe) Giits ceslilem S Copernicus Global daily 0.1deg
(GFAS)
SLSTR FRP ESA Global daily 1km 2016-present
MODIS MOD14A2 AU ey Global 8-day 1km 1999-present
Maryland
MODIS MOD14A1 AU ey & Global Daily 1km 2000-present
Maryland
MODIS MOD14 AU el Global Daily 1km 2000-present
Maryland
MODIS MOD14 Rapid Response NASA Global Daily 1km 2000-present
A NASA/University of .
VIIRS VIIRS Active Fire Maryland Global Daily 750m 2012+
GOES WF-ABBA NIRRT IR O Global > 30min 4km 2000-present
Wisconsin
FireBird FRP DLR Global 2-5 days 160m 2015
AVHRR FIMMA NOAA/NESDIS North America Daily 1.1km LT
months
SEVIRI Active Fire Monitoring EUMETSAT Euro, Afrlczcsé:nmer, adan 15-min 3km 2004-present
SEVIRI Fire Detection and Monitoring LSA SAF Euro, Africa, S. Amer 15-min 3 km 2004-present

Links to validation publications\ATBDs where available
JUpdated periodically but feel free to contact me with any updates to
products, new products etc.



CEOS LPV : Active Fire\FRP Validation

[ Current status of active fire & FRP validation

Validation Stage - Definition and Current State Variable
Fapar
Product accuracy is assassed from a small (typically < 30) sat of Snow Cover
locations and time periods by comparison in-situ or other suitable Phenology
reference data. LST & Emissivity
Fire Radiative Power

Product accuracy is estimated over a significant set of locations and
time penods by comparnson with reference in situ or other suitable
reference data. Spatal and temporal consistency of the product and

Leaf Area Index

consistency with similar products has been evaluated over globally Burned Area
representative locations and time periods. Results are published in the

peer-reviewed llerature.

Uncertainties in the product and its associated structure are well

quantified from comparison with refarence in situ or other suitable

reference data. Uncertainties are characterized in a statistically rigorous Land Cover
way over multiple locations and time periods representing global Albsdo
conditions. Spatial and temporal consistency of the product and with Soll Molsture

similar products has been evaluated over globally representative
I%ann-ns and penods. Results are published in the peer-reviewed
iterature.

Validation results for stage 3 are systematically updated when new
product versions are released and as the limea-series expands.




CEOS LPV : Active Fire\FRP product inter-
comparison

(d FRP products assessed via product inter-comparison (eg)
= SEVIRI against MODIS
= MODIS against BIRD

Per-fire FRP from SEVIRI (MW)

Per-fire FRP from SEVIRI (MW)
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Per-fire FRP comparison between SEVIRI
FRP-PIXEL and MODIS (Roberts et al., 2015)
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CEOS LPV : FRP product inter-comparison

1 Active fire products inter-comparison

= Spatial & temporal comparison of fire pixel detections
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CEOS LPV : Active Fire product inter-comparison
(J MODIS (1km) against TET-1 (160m)
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Atwood et al., 2016; PLoS One



CEOS LPV : Active Fire product inter-

comparison

1 Active products compared against ground obs.
= Comparison of SEVIRI active fire detects against fire reports
* Fire agency \ local gov.
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CEOS LPV : FRP validation

] More limited near surface validation

opportunities
= |deally need airborne FRP meas.

= challenging logistically

(d RxCADRE project
= Compared ground, airborne and
satellite FRP

Napi replicate plots in KNP
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 Fire And Smoke Model Evaluation w00 -
Experiment (FASMEE) (ottmar et al, 2017) o

"= Measurement campaigns (2019-)

= Ground, airborne and satellite

= Fire energy, fuel consumption o

just one component 0 0 w0 a0 40

MODIS and VIIRS FRP (MW)
Dickinson et al., (2016)
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CEOS LPV : Active fire & FRP validation

d Active fire/FRP currently at stage 1 validation

Validation Stage - Definition and Current State Variable
Fapar
Product accuracy is assessed from a small (l}(‘p:cali < 30) set of Snow Cover
1 | locations and time periods by comparison with in-sifu or other suitable Phenology
reference data. LST & Emissivity
Fire Radiative Power

Product accuracy is estimated over a significant set of locations and
time periogs by companson with reference in situ or other suitable
reference data. Spatal and temporal consistency of the product and Leaf Area Index
consistency with similar products has been evaluated over globally Burned Area
representative locations and time periods. Results are published in the
peer-reviewed literature.

1 How to push forward validation status of AF/FRP?
= reference datasets for validation AF & FRP
= what do we need?
= high res. FRP (e.g. FireBIRD, VIIRS)
= temporal requirements
= coordinated campaigns
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\\\k S0 Ipve - land product validation and evolution
&\\\E‘? esa 27 Feb — 1 Mar 2018 | ESA—ESRIN | Frascati (Rome), Italy

European Space Agency

O Workshop on the following :

e Qverview on current land product Cal/Val approaches
e Revisit existing Cal/Val standards
e inlight of new sensors e.g. S-2 and S-3

e Land product inter-comparison methodologies &
Data\sensor harmonisation

e |dentify recommendations for ESA land algorithm
development

* Formulate recommendations for future products & Cal/Val
activities

e Encourage close collaboration between Cal/Val and
research groups

e abstract submission deadline is 30" November
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