Considerations for use of
Geostationary Fire Detection for
Estimation of Biomass-burning
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In this Talk

» Definition of Emissions Problem
— Refinement: “intensive” and “extensive” problems

* The “intensive” problem: fires and land cover
— temporal issues
— spatial issues

~* Active fire data and the “extensive” problem
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What is the “Emissions Problem?”

* For my scientific purposes, it is this:

“Quantifying the biosphere-to-atmosphere flux of
pyrogenic emissions in a spatially and temporally
explicit fashion”

 For NRL work, add “in real time”
~ * A specific cross-disciplinary orientation
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A useful conceptual
breakdown of the EP

« EPext (the “extensive” problem): location, timing
and “magnitude” of fire activity

« EPIint (the “intensive” problem): fuel
consumption and partitioning of smoke
(emission factors)

EPext
e Emissions = EPextEPInt [E= ZEP‘”“X’Y’T)]
~ — In the traditional formulation, this is

-
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EPInt: From the field to the globe

 For the entire model domain,
describe:
1. vegetation type
2. fuel structure
3. quantity of fuel
4. fuel moisture
 Field campaigns give detailed

descriptions of these
parameters (deep data)
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Land Cover and EPInt 1

* LC —>Directly to:

— vegetation type
« ...if the LC data are accurate
- ...and the legend is germane

— fuel structure
* not enough information
- land use history matters, for instance
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Land Cover and EPint 2

Distribution of intensive properties by LC type, from field
campaign data, compiled by Reid et al. (ACP, 2005)
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How well can we do forest/non-forest?

« GLCC: 63% user accuracy for forest/nonforest
(Scepan, PERS, 1999, IGBP legend)

« MODIS: 89% user accuracy for forest/nonforest
(v003 validation, IGBP legend)

« GLC2000: Legend does not split closed vs. open
canopy
- — "Forest’ classes include woodlands
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Fire brings out the worst
iIn LC products

* Right: 2001 fires from
GOES-12 WF_ABBA,
comparing GLCC (1992-
1993) to MODIS (2001) land
cover:

— green=forest/forest (27%)

— yellow=forest/woodland (7%)
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LC Products Age Badly

Fraction of Forest vs. Age of LC Data
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Consequence for Emissions
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Same results with GOES fires?
Not quite.

Fraction of Forest vs. Age of LC Data
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Spatlal Resolution Issues

2002 Fires
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Above: PRODES 2003 deforestation map,
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Fraction NEWCLEAR

How much information is lost to
spatial error?
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*This chart is just a hint

*\We need a
comprehensive model
of spatial errors:

-PSF/MTF



Can we get information for EPInt
In other ways?

 FRE-based methods: EPint in a single step,
using fire energetics to scale for fuel
consumption + fuel moisture

— Fuel structure (canopy) dependence remains

» “Persistence” (temporal filtering) methods
— Work ongoing at NASA/UMD (Giglio/Morton/Shroeder)
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Geostationary Fire Data for EPInt

1. Location info connects fires to intensive
surface properties— spatial error must be
accurately and comprehensively described

1b. Native resolution causes LC error in
fragmented landscapes
— even if geolocation is perfect

2. Fire data only as good as underlying LC data—
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The Extensive Component EPext

* |In post-facto models, this is “area burned”

* In an “ideal” real-time scenario:
— active fires for ignition detection

— slope-scale model of fire spread
« topography
* fuels
« weather

 With “real-world” data, this is a non-starter
- — location information insufficient AND/OR
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Use of Active Fire Data for EPext

1. Traditional: detections per burned area
— calibrate with RS/aerial burn scar data
—  Stratify calibration by:
« Land Cover
View Geometry
* Region
—  subpixel characterization as modifier
2. FRE: Emissions per detection
—  calibrate with inverse modeling
Stratify calibration by Land Cover / Fuel
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An example from Alaska 2005

*Drawn fire boundaries are
from Alaska Forest Service

| *AFS: 1.84 million hectares
i L S Terra: 27,459 in AK

| | +88% within fire
" perimeter

*100% within 5km
*Aqua: 17,395 in AK
*86% within perimeter
‘10.0. T —
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Fire Bounds 2005
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Detection Efficiency AK

Area burned per active fire detect, Alaska

W 2003 m 2004 m 2005

This is worst-case for
GOES (62-66°N)
daytime Terra is
consistent

— 1.3-1.6 km? mapped
fire per detection

Aqua is very conS|stent

er active fire detection
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Geostationary Fire Data for EPext

1. Detection efficiency and its enemies:
1. Coverage (products must include scan coverage)
2. View geometry (algorithms must be characterized)
3. Fire size regime (cal. must be stratified by LC)

4. Cloud cover
parameterized? See poster by W. Schroeder

2. Data fusion: sensor capabilities must be
described both absolutely and relatively

Global geostatlonary fire is comlng, but
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Conclusions?

For operational use, well-characterized products are
just as important as good products.

* Not all gloom...

Correlation NAAPS — MODIS

30 Nove[nber 2006

Thanks!

 Chris Schmidt & Elaine Prins

* SpoNsors:
— ONR 32
— NASA

* QOrganizers! Great meeti
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