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ABSTRACT

To predict future climate change accurately and find
ways to manage the concentration of atmospheric
carbon dioxide, the processes and feedbacks that drive
the carbon cycle must first be understood. In addition
our current knowledge of the spatial and temporal
patterns of carbon fluxes and other trace gases is
uncertain, particularly over land and particularly for
what regard disturbance phenomena such as fire. The
European Space Agency has been generating a unique
record of night time fire occurrence for the past ten
years. This archive, the World Fire Atlas (WFA)
generated using data from the second Along-Track
Scanning Radiometer (ATSR-2) is now being extended
using the advanced ATSR (AATSR) sensor on board
ENVISAT. It is anticipated that this will continue the
archive at least the next 5 years.

This paper presents the current status of the WFA,
underlines the type of products and their limitation and
recaps the wvalidation of these products. It then
demonstrates the consistency of data collected from
ATSR-2 on board ERS-2 with those of AATSR. It
provides a first analysis of a significant time series of 10
years of data and makes the first attempt to link these
global and regional trends with climate variables such as
El Nino. Finally the paper presents a non-exhaustive list
of applications and users of the ATSR World fire Atlas.

1 INTRODUCTION

Worldwide information about disturbance is necessary
to calculate the net carbon sink, and it may be a major
cause of the large observed inter-annual variations in
carbon emissions from ecosystems [1]. However, there
is a need to recognise that there is a complex interplay
between climate, the likelihood of disturbance, the
phenological status, the severity of the disturbance, and
disturbance return since these control emissions and
recovery trajectories and hence the likelihood of change
[2]. Disturbance has direct and indirect effects on
patterns of tree establishment, future vegetation
composition and structure, hydrology and carbon
cycling [3]. Disturbance is also temporally variable. For
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example, there are tremendous fluctuations in global
annual area burned, typically varying in boreal forest
between 5-10M Ha [4]. Disturbance also occurs in
temporal clumps, both across years and within the
active fire season, rather than having a consistent
average. This clumping is associated with weather
patterns such as low precipitation and high temperature
and closely coupled with anthropogenic activities.

Thus, disturbance, especially fire, represents a major
source of uncertainty and a major challenge to represent
in models of both global vegetation and atmospheric
chemistry. While efforts are being dedicated towards
incorporating disturbance in such models e.g. [5] [6]
there remains the difficulty in having sufficiently long
time series of observations to adequately test such
modules. This paper reports on the longest time series of
global fire data currently available, the ATSR World
Fire Atlas, the initiative to maintain and extend it and
then examines the record as a source of information to
interrogate other global products and also provide
independent evidence of global change.

2 CURRENT STATUS

The World Fire Atlas forms a unique long time series of
global fire location and timing. Data exist since 1995
and the processing is ongoing, with the first full year of
data available for 1997. The data used in constructing
the record are those recorded at night-time by the
second Along Track Scanning Radiometer (ATSR-2)
and since 2003 the follow-on Advanced Along Track
Scanning Radiometer (AATSR). Each record is
comprised of the date, latitude and longitude of a 1 km
by 1 km pixel when the brightness temperature in the
3.700m channel superseded either 312 (algorithm 1) or
308 (algorithm 2) degrees K with pixels being revisited
on average every 3 days. These records are available as
monthly ASCII files direct from the World Fire Atlas

website (http://dup.esrin.esa.it/ionia/wfa/index.asp)_ Tt

should be noted that the records represent all pixels
superseding the thresholds above with no subsequent
elimination of pixels, thus the interpretation of these
records as vegetation fires is for the user to perform.
Figure 1 shows the seasonal distribution of fires
recorded in WFA for 1997.












7 APPLICATION TYPE
8 CONCLUSIONS AND
PERSPECTIVES

The ATSR World Fire Atlas is the longest most
consistent fire event time series existing in the world.
This is due to recurrent sensor flown on board ERS and
ENVISAT satellite and to systematic acquisition and
processing of all world data. This time series has been
validated and its consistency carefully analysed. This
time series is only meaning full statistically as both
omissions and commissions are obvious. The ATSR
World Fire Atlas is therefore being used as input to
atmospheric models with sufficient reliability by more
than 70 users. The early analysis of the time series
indicate some trends that will need to be confirmed and
some climate and vegetation dependencies that will
need to be confirmed. Its extension up to the end of the
ENVISAT lifetime is planed at ESA.
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