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Introduction

Vegetation fires, in combination with deforestation activities, result in the conversion and the
alteration of large areas of evergreen tropical forests, transitional forests and savanna

Results
Detection Probability

Logistic regression analysis was used to

WFABBA versus MOD14

Compared to the MOD14 product,
WFABBA detection probability was
on average 4x lower. This result

vegetation throughout the tropics each year [Cochrane et al., 1999]. Their importance is also
rapidly increasing in regions where the proximity to urban areas can result in large
populations directly impacted by such events [Keeley et al., 1999]. Important areas of
intense fire activity in the tropics include the Arc of Deforestation across Brazilian Amazonia
[Schroeder et al., 2005; Setzer and Pereira, 1991], whereas the large California shrubland
fires constitutes one of the most clear examples of wildfires affecting large urban areas in
recent years. That places the Americas under the spotlight in terms of vegetation fire activity
globally.

contrasts with the 16x factor
separating the spatial resolution of
the MODIS and GOES instruments.

determine the detection probability of
WFABBA. The regression model relates the
number of 30 m active fire pixels contained
within the GOES footprint to WFABBA fire
detections (i.e., true positives).

Detection Probability

—MOD14
—===WFABBA

The broader spectral resolution of
channel 2 on the GOES imager
appears to facilitate the detection of
- in particular - high intensity fires,
helping reduce the distance
separating the two curves in Figure

Detection Probability

Detection probability curves derived for four
percentage tree cover intervals across
Brazilian Amazonia [for VCF reference, see
Hansen et al., 2002].

250 300 350 400

30 m Active Fire Pixels

Figure 5: Average detection probability curves for WFABBA and MOD14

products.
The GOES imager provides regular active fire detection data for the Americas at high Higher detection rates were sistematically 5. 0.
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reliable forecast of smoke plume transport and biomass burning emissions estimates. cover areas. intervals based on the Vegetation Continuous Fields product (VCF; Hansen et al., 2002) Major factors inducing false 25

detections in each product were also 5 20

found to be similar (Table 1).

Commission Error (%)

In this study we validate the Wildfire Automated Biomass Burning Algorithm (WFABBA) Omission Errors
generated by the Cooperative Institute for Meteorological Satellite Studies (CIMSS) at the
University of Wisconsin, Madison, using a large selection of 30 m resolution data from the
Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) and the
Landsat 7 Enhanced Thematic Mapper Plus (ETM+). We establish the overall WFABBA
detection envelope using 30 m active fire statistics at the GOES pixel level and we report
the commission and omission errors for the product. Major elements affecting the
performance of the WFABBA are highlighted.

Fire unrelated commission error rate  ~
for MOD14 was approximately 2%,

approaching the estimate derived for %]
the WFABBA product. 0

Error matrix analysis was used to determine the
omission error estimates for WFABBA at
approximately 1030 local time. In this case, we
counted the number of WFABBA detections for
each subset of GOES pixels showing a number
of 30 m active fire pixels greater or equal to N.
Omission errors were produced by varying N
between 1 and the maximum value in our data
set (~1,200).
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Figure 6: Commission error rates for WFABBA and MOD14 products across
Brazilian Amazonia.

Table 1: Classification of commission errors for WFABBA and MOD14 products based on visual interpretation
of 30 m resolution imagery.

Probability of Omission (%)

In the last section, we compare the results produced from WFABBA to the 1x1 km resolution Product Recent Burning _ Bare Soil Smoldering Spurious
Thermal Anomalies (MOD14) product derived from the Moderate Resolution Imaging Omission error estimates were produced for the (scars visible) detection
Spectroradiometer (MODIS) on board the Terra satellite. We summarize the main standard WFABBA product as well as for the :\--IOD14‘z 79% 12% 8% 1%
differences and similarities between the two products. product without the temporal filter analysis WEABBA 15% 19% 6% e
. . . . . -—l—-—"' 1 n=245
applied (a test to eliminate spurious detections). . - 5 e 100

The WFABBA daytime detection omission error A e
estimate for all fires mapped with the 30 m
resolution data was also determined by using all

available observations until 2000 local time.

Figure 3: Omission error estimates derived from the WFABBA product over Brazilian
Amazonia. Solid line corresponds to the standard WFABBA product; dashed line
desribes the omission error obtained for WFABBA without the temporal filter analysis
used for eliminating spurious detections. Vertical bar indicates the overall omission error
estimate obtained when all available daytime observations (until 2000 local time) were
used to detect the fires mapped with the 30 m resolution imagery at approximately 1030

Conclusions

Using 30 m resolution active fire masks produced from ASTER and ETM+, we derived the
detection probability curves, and the omission and commission error rates for the WFABBA

Data & Methods
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Commission Errors

local time. product. Our results were consistent throughout the two study regions considered. Overall
b o P o ] ] large omission errors (95%) predominated in the instantaneous WFABBA product; however,
,j‘ g A commission error is here defined as any the use of multiple daytime observations helped reduce those errors to 38%. Commission

errors were relatively high in particular over newly deforested areas across Brazilian Amazonia
(35%) as a result of high thermal contrast with the adjacent forested areas. False detections
were largely associated with recent burning (80%); fire unrelated commission errors accounted
for approximately 3% of all WFABBA detections.

I i WFABBA detection with zero 30 m active fire
I - - pixels within the GOES pixel footprint or in the
immediaty vicinity (i.e., adjacent pixels).

All false detections were associated with
contrasting surface temperature conditions
between the target pixel and its background
(see example on side figure).

Comparison between WFABBA and MOD 14 indicated that a relatively small distance
separates the detection probability of the two products. Commission errors were found to be
similar, a result of the detection algorithm used.

30 m Data Used:
115 ASTER scenes processed for the U.S.

162 ASTER scenes processed for
Brazilian Amazonia

A 50% decrease in commission error was
found when comparing late morning (~1030
local) to early afternoon (~1330 local)
observation hours. This result is partially
explained by the thermal inertia of vegetated
areas compared to bare soils. This condition
induces a larger thermal contrast between the
target pixel (a deforested area in this case)
and its background (composed of green
vegetation) which becomes pronounced near

Despite the large omission and commission errors reported, this study is expected to help
orient the user community and optmize their use of the WFABBA active fire detection product.
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123 ETM+ scenes processed for Brazilian
Amazonia

Figure 1: ASTER (shaded red areas) and ETM+ (open red

areas) scenes utilized to validate the WFABBA product over
GOES Data Sampled: the conterminous U.S. and Brazilian Amazonia.
U.S.: 3,300 GOES pixels with at least one 30 m fire pixel, 102 fire detections produced

Brazilian Amazonia: 17,400 GOES pixels with at least one 30 m fire pixel, 560 fire detections
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Fire unrelated commission errors (i.e., GOES
pixels without visible scar) estimated for the
U.S. and Brazilian Amazonia were nearly
identical and accounted for approximately 3%
of all WFABBA detections sampled.

We could not identify in our validation data
any example of commission error resulting
from sub-pixel bright clouds or from solar
reflection over water bodies.

® GOES data selected within £15 min of the ASTER and ETM+ scenes

0.
Kilometers

® All GOES data used were registered to <1 pixel

® Active fire masks were derived from the 30 m resolution imagery to serve as our
validation data [Giglio et al., 2008; Schroeder et al., 2008]

® Logistic regression analysis used to derive detection envelopes by relating 30 m fire
statistics to GOES pixel area [Morisette et al., 2005, Csiszar et al., 2006]

® Error matrix analysis used to derive commission and omission errors

Figure 4: Example of commission error affecting the WFABBA product. Background
image corresponds to 30 m resolution ETM+ image from September 26 2002 at 1344
UTC. GOES image grid from the same day at 1345 UTC is displayed in black with
WFABBA detections highlighted in red. In this case, the false detections resulted from
the large thermal contrast between the warm deforestation area and the cooler green
forests surrounding it.




