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ABSTRACT

Miombo woodlands are important in southern Africa as they occupy over 50% of the land
and, their good and services support a large proportion of people in the region [1].
Anthropogenic fires occur in miombo every year especially in the dry season (from May to
October). This study explores the influence of annual rainfall, elephant density, human
density and corridors, and vegetation on the fire frequency. Our hypothesis are: 1) At the
landscape level, there are significant intra-annual differences in biomass (measured by remote
sensing) between areas with high fire frequency and low fire frequency; 20 The fire
frequency within Niassa National Reserve is influenced by the prevailing environmental
conditions such as mean annual precipitation, human population, vegetation density and
elephant density. The study was carried out in Niassa National Reserve located in northern
Mozambique, the largest and more pristine conservation area of miombo woodlands in the
world. We used a time series analysis and statistical #-test of MODIS-derived Normalized
Difference Vegetation Index (NDVI) and Enhanced Vegetation Index (EVI) to explore the
relationship between biomass and fire frequency. The influence of rainfall, elephants, human
movements and density and vegetation on fire return was explored using a stepwise logistic

regression analysis. The results of this study indicate that fire frequency is higher in places



with high biomass at beginning of the dry season. In these areas fire seems to be more intense
and to strongly reduce biomass in the late dry season. We infer that there is a varied tree:grass
dynamics in this area that strongly influenced by fire. Land cover is the strongest predictor of
fire frequency, but elephant density, annual rainfall and human corridors are also important.
The hypothesized interaction between the fire predictors is that higher elephant density in the
east causes modification in the tree:grass ratio, with a decrease in tree cover and an increase
in grass biomass. Since grass in the main component of the fuel load it causes higher
frequency in the eastern than the western Niassa National Reserve. Human population is also
concentrated (both settlements and corridors) in the east portion of the reserve and even
though it is not the most important predictor it is the main initiator of fire and thus, cause the

observed higher fire frequency in eastern Niassa National Reserve.
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