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When reprocessing time series of data from different satellite
sensors to produce a consistent time series, there are two options:
1) applying the most advanced algorithms to the older, lower quality
data or 2) degrading the most recent, higher quality data to match
the standards of the old data set. For example, most recent data have
generally been degraded spatially to simulate the broader point spread
function of older sensors and therefore improve the consistency of
the time series [6].

VII. LAND-COVER CHANGE APPLICATIONS

Much of the science related to land-cover change has been previously
driven by data availability. With the increasing number of sensors, sci-
ence is now driving the need for improved data sets. The increasing
availability of consistent, high-frequency data sets and a better under-
standing of the relationship between the physical measurements and
biophysical processes as well as the relationship between sensors are
essential for continued analyses of land-cover change and the impacts
on other earth system processes.

Consistent, long-term data sets will allow more robust estimates
of the broad spatial and temporal trends related to interannual to
interdecadal climate changes. Understanding the scaling relationship
between various data sets will provide a basis to relate human and
natural drivers to fine scale changes in land-cover characteristics.
Multisensor fusion will permit longer-term studies and analyses at
scales more relevant to the socio-economic factors shaping many
of the changes detected. It is often the interactions between broad
and fine scale processes that lead to the nonlinear trajectories in
land-cover change.
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The Utility of Satellite Fire Product Accuracy
Information—Perspectives and Recommendations
From the Southern Africa Fire Network
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Abstract—This correspondence gives Southern Africa Fire Network
(SAFNet) perspectives on the utility of satellite fire product accuracy in-
formation, drawing on two main sources: insights gained during SAFNet’s
six years of working together, and relevant findings from a SAFNet focus
group study that explored factors that promote and constrain the use of
the MODIS fire products. In giving this perspective, we comment on the
approach and findings of recent fire product validation articles, including
the two contained in this special issue. We recommend five ways that vali-
dation activities might be made more relevant to users and better connect
producers of remotely sensed products to users in order to communicate
satellite fire product accuracy information more effectively.

Index Terms—Fire management, product uptake, qualitative survey,
SAFnet, users.

1. INTRODUCTION

Activities to validate remotely sensed products are often justi-
fied—at least in part—by noting that the resulting accuracy informa-
tion may help users decide if they can use the product for a particular
application and to help explain the accuracy of the application findings.
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But to what extent are such statements confirmed by the experiences
of people who use satellite derived products in their work?

This correspondence provides feedback on the usefulness and appli-
cability of satellite fire product accuracy information, and makes rec-
ommendations on how to improve its relevance, from the perspective
of members of the Southern Africa Fire Network (SAFNet).

II. SAFNet

The SAFNet is an open network of scientists, managers and commu-
nicators who use fire information to support their resource management
and environmental assessment activities. SAFNet’s goal is to achieve
more effective and appropriate fire management policies and practices
in southern Africa through the use of remote sensing and other geospa-
tial information technologies [1]. In the last six years of working to-
gether, SAFNet has held annual meetings to develop this goal and to
coordinate a number of projects, including the development of a pro-
tocol to validate the MODIS burned area product in southern Africa [2].
Recently, SAFNet hosted two focus group discussions [3] at the Fifth
annual SAFNet meeting [4] to document perspectives held by southern
African resource managers and brokers of satellite data with diverse ex-
periences and affiliations (government, nongovernment organizations,
industry, and academic). The focus group participants were asked to
identify and discuss factors that promote or constrain the use of the
MODIS active fire [5] and burned area [6] products, for actual and po-
tential applications in the region. Transcripts of the focus group dis-
cussions were analyzed and the results grouped into recurrent themes
[7]. Focus group findings relevant to this correspondence are described
below, interwoven with insights gained from our six years of working
together.

III. SYNTHESIS

Of the factors that determine the choice and use of satellite fire prod-
ucts, the provision of product accuracy information is considered to
exert relatively weak control. The focus group participants did express
needs for fire products to represent reality accurately and to include ac-
curacy information; however, discussion on the quantitative specifics
of what constitutes an acceptable level of accuracy was not well devel-
oped. This lack of specificity mirrors difficulties with defining accu-
racy requirements found in other applications. For example, the degree
that the atmospheric modeling community defined fire product accu-
racy requirements for modeling emissions was also recently described
as “not well developed” [8]. Since user requirements of satellite fire
products are often not articulated in terms of numerical thresholds of
acceptable accuracy, quantitative accuracy information may exert only
a weak control on whether a product is used for a particular purpose.

For many SAFNet members, it is inherently perplexing to translate
even conventional quantitative accuracy information [9] into decisions
on whether a product is useful for a particular application. This may be
because accuracy information is incomprehensible to some users, due
to a lack of familiarity with the relevant theory, or because the infor-
mation is not presented with sufficient clarity. More fundamentally, ac-
curacy information may not sufficiently capture the information users
need to determine whether a product is “good enough” for a particular
application.

Rather than rely on product accuracy information, the focus group
participants noted that many users may decide whether to adopt a
product based on their exposure to example products or cases studies,
and on the degree that the incidence and extent of fires recorded in the
fire products are verified or refuted through their experiences using
them.
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IV. RECOMMENDATIONS TO MAKE SATELLITE FIRE PRODUCT
ACCURACY INFORMATION AS USEFUL AS POSSIBLE TO USERS

Although the provision of satellite fire product accuracy information
may exert only a weak control on product use, this in no way dismisses
the need to document product accuracy. It does however indicate a need
to maximize the relevance of fire product accuracy information to users.
We suggest that this can be achieved in the following ways.

A. Provide a Complementary Qualitative Summary of Product
Accuracy That Can be Understood by Users With Little or No
Experience in Remote Sensing or Statistics

The SAFNet supports the provision of conventional error-matrix-
based metrics of product accuracy [9]. They recognize that these met-
rics may both help numerate/science users understand if the product is
useful and help them explain the accuracy of their application findings.
As already stated, such accuracy information will not be comprehen-
sible to all users; certainly, the more complex an accuracy metric, the
smaller the population that will be able to comprehend it.

Furthermore, some users will benefit from qualitative product infor-
mation that complements and explains quantitative accuracy informa-
tion, especially those users who are not remote sensing practitioners, or
who do not have a numerate/science background. Qualitative informa-
tion could also usefully include nontechnical disclaimers that explain
that the product is not necessarily a true representation of reality, or that
the product should not be used in a court of law. Disclaimers may also
be useful in helping to educate non-remote sensing experts on ways
fire products can be used appropriately, and, perhaps, which uses are
inappropriate.

B. Describe Product Accuracy in Terms of Physical Characteristics
That Can be Observed and Preferably Measured on the Ground

Users desire product accuracy information defined in terms of phys-
ical characteristics that can be related directly to their applications. For
fire products, these include characteristics such as the average or max-
imum fire temperature, the size of the fire and area burned, and the de-
gree of combustion completeness. The importance of defining accuracy
in terms of something that is physically observable becomes apparent
if we recognize that many users do not understand what is detected by a
1-km MODIS active fire detection, as illustrated in the following focus
group exchange:

—  “But what is [detected] . . .? Is it the heat, or the area?”’
—  “Often it’s not 400 [separate active] fires, it’s 400 spots [1 km
pixels], and they’re hot and they've been picked up [detected].”

Similarly, the exact definition of what constitutes a detected burned area
is often unclear, even to producers of burned area products [10].
Many non-remote sensing scientists will struggle to understand re-
ported fire product accuracy when it is defined in terms of another re-
motely sensed product. This is a fundamental problem. For example,
[11] and [12] define MODIS 1-km-active fire detection accuracy in
terms of the correspondence with contemporaneous ASTER active fire
detections. Here, users of the resulting accuracy metrics need to under-
stand what constitutes an ASTER fire detection, as well as the tech-
nical remote sensing specifics of the satellite data. For example, [11]
define what constitutes a “valid detection” in a manner that requires an
understanding of the MODIS sensing geometry, noting that while this
definition may help developers of algorithms and sensors, it may not
necessarily be useful to the broader user community. Similarly, burned
area product accuracy is commonly defined in terms of burned area ref-
erence data that is derived from higher spatial resolution satellite data
[2], [13]. Again, this can make the resulting accuracy information less
easy to interpret, particularly if what constitutes a “burned’ high spatial
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resolution satellite pixel is not defined in a physical or comprehensible
manner.

C. Describe Product Accuracy Close to the Scale of the Intended
Application

The scale at which product accuracy is reported becomes more rel-
evant as it approaches the application scale. For example, [13] reports
burned area product accuracy at resolutions of 0.25°, 0.5°, and 1°, as
these scales are of interest to atmospheric modelers. However, these
reporting scales are less relevant to most SAFNet members, who are
interested in accuracy figures that relate to the local to regional scales
of land management. Moreover, accuracy statistics vary as a function
of scale [14]. Arguably, it may be useful to report accuracy at both the
scale at which the product was generated, as well as at a range of coarser
scales that may be of interest to different users.

D. Describe Product Accuracy in Both a Spatially and Temporally
Specific Manner

Validation activities that assess product accuracy within individual
reference data sets provide accuracy information that pertain only to the
time and location at which the particular reference data were sensed.
However, the detection accuracy of satellite fire products changes with
environmental and remote sensing factors that also vary in space and
time [5], [6], [10]. Therefore, accuracy assessments made using a lim-
ited number of individual reference data sets may not represent the
range of error that a product contains. For example, in southern Africa,
fire characteristics vary both spatially, from arid savanna systems to
moist woodland, and seasonally, with changes in moisture and green-
ness. Similarly, cloud persistence and seasonality vary considerably,
yet clouds preclude active fire detection and reduce the ability to map
burned areas [6]. As such, it would be helpful to describe fire product
accuracy over a sufficient range of space and time to ensure the re-
sulting metrics encapsulate variations in cloud and other environmental
parameters that affect detection accuracy. We note that statistically rig-
orous sampling strategies have yet to be defined for collecting inde-
pendent fire product reference data at regional to global scales [2], [13].
This and validation resource constraints, reduce the likelihood that suf-
ficient reference data will be available. However, fire product accuracy
information may be more useful if described in terms of ecosystem type
and fire season, rather than on a regional and annual basis.

E. Make Accuracy Information More Comprehensible and Relevant
to Users by Involving Them in Validation Activities and/or by Making
Validation Data Sets Available to Them

Users may understand product accuracy more easily if they are in-
volved in the validation process and/or can access product samples and
corresponding validation data sets. For example, a guiding principle of
the Global Observations of Forest Cover/Global Observation of Land-
cover Dynamics (GOFC/GOLD) initiative is that the user community
plays an active role in assessing satellite products and testing pre-oper-
ational algorithms. From this principle, SAFNet developed a consensus
protocol used to validate the MODIS burned area product at southern
African Landsat scenes distributed to capture a range in burned area
characteristics at locations where SAFNet members have existing fire
projects [2]. Involving users is less meaningful for both retrospective
validation [13] and approaches which locate reference data without re-
gard to the location of the user’s projects. In all cases, however, it is
possible to make validation data sets available to users.

V. CONCLUSION

This SAFNet perspective on the limited degree that accuracy in-
formation determines satellite fire product uptake suggests that accu-
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racy information needs to be made more relevant to users. This need
is most likely true for many types of users, including those who are
not working in southern Africa and the atmospheric emissions user
community. These needs are particularly pertinent given the increasing
recognition of the need to develop validation protocols to increase the
quality, consistency, and economy of validating satellite products at re-
gional to global scales [15].

Satellite product accuracy information should ideally meet the
needs of users who possess varying knowledge of remote sensing
and statistics, work in different applications, and work at different
spatial and temporal scales. Delivering such information will require
both increased resources for validating products and an improved
understanding of the accuracy metrics that are required for different
applications. To help meet these challenges, we have described five
ways that the accuracy information delivered with fire products can be
made more relevant and comprehensible to users.
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