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Fires are among the most important processes in shaping natural ecosystems, acting
as an evolutionary force both directly for humans and for their environment by chang-
ing the ecosystem structure and their biodiversity. Although the driving factors that
influence the occurrence of fires in the world are still not widely understood, current
studies on the spatial and temporal interrelations between fire, climate, and other en-
vironmental and anthropogenic variables are the key for understanding this influence.

This research investigates this complex process in Africa by spatial and temporal cor-
relation of fire occurrence and explaining climatological, environmental and anthro-
pogenic variables. The following explaining variables were reselected: temperature,
relative humidity, wind speed, rainfall, land cover (MODIS product), soil characteris-
tics, livestock (number of cattle, sheep and goats), NDVI, population density, popula-
tion growth and elevation.

The weekly global burnt surface product (GBS 1982-1999) generated by the Joint Re-
search Centre of the European Commission, was used for fire occurrence . This prod-
uct register weekly the presence or absence of fire scars and is based on the observa-
tions from the Advanced Very High-Resolution Radiometers (AVHRR) on the series

of meteorological satellites operated by the National Oceanic and Atmospheric Ad-
ministration (NOAA) between 1982 and 1999. This fire data set consists of a weekly
time series, over the period lasting from 1982 to 1999. Because a malfunction of the
satellite during 1994, only 17 years of data are available. Fire occurrence was quan-



tified using fire frequency, or number of weeks with fires in a year. The analysis was
performed at 8km resolution, using the original resolution of the fire occurrence data.

All data sets were rescaled to 8km resolution and the averaged value for the study pe-
riod was calculated. Correlations between the fire time series and the other explanatory
variables were computed. An analysis for the whole continent was performed using
bootstrap techniques in MATLAB., sampling 1000 records at a time, and calculating
the averaged mean of the samples.

The strongest correlation was found between fire frequency and NDVI (correlation
coefficient R=0.33), precipitation (R=0.23), and the MODIS land cover represented
by bare soil (R=-0.47) and herbaceous (R=0.58)and bare soil coverage. NDVI shows
a hump shape response: at low NDVI values, such as desert areas, the fire frequency is
very low, and rises with increasing NDVI, until the point that high NDVI values like

in the rainforest imply again a drop in the fire response. The percentage of herbaceous
and bare soil coverage have different responses: places with a dense vegetation and
low bare soil results in a decrease in fire frequency such as in dense forest fire hardly
occurs, while in contrast, an increase in herbaceous vegetation such as savannas, re-
sults in an increased fire frequency. Temperature and precipitation had the expected
responses: high temperatures result in a higher fire frequency, and an increase in pre-
cipitation results in a decrease of fire frequency. Anthropogenic variables such as pop-
ulation density and livestock, which were expected to influence the fire occurrence,
did not show strong correlations.

A regression model was adjusted between fire frequency and all the explanatory vari-
ables. After a backward linear regression analysfs=(R48, P-value:0.00), the most
important variables to predict fire frequency are: tree coverage, temperature, precipi-
tation and elevation. Finally, a per month analysis for the period 1982—-1999 (17 years)
for fire occurrence (presence or absence in each pixel) and NDVI, was developed. The
regression model was adjusted between fire and NDVI, showing that the fire occur-
rence (presence or absence) depends not only in the NDVI of the corresponding month
but also of the preceding months. . With these results, this study contributes to a better
understanding of the driving factors that influence the occurrence of fires.



