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Development of Stochastic Model and Simulation for Spatial
Process Using Remotely Sensed Data : Fire Arrival Process
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ABSTRACT : The complex interactions of climate, topography, geology, biota and human activities
result in the land cover patterns, which are impacted by natural disturbances such as fire,
earthquake and flood. Natural disturbances disrupt ecosystem communities and change the physical
environment, thereby generating a new landscape. Community ecologists believe that disturbance is
critical in determining how diverse ecological systems function. Fires were once a major agent of
disturbance in the North American tall grass prairies, African savannas, and Australian bush. The
major focus of this research was to develop stochastic model of spatial process of disturbance or
spatial events and simulate the process based on the developed model and it was applied to the
fire arrival process in the Great Victoria Desert of Australia, where wildfires generate a mosaic of
patches of habitat at various stages of post-fire succession. For this research, Landsat Multi-Spectral

Scanner(MSS) data covering the period from 1972 to 1994 were utilized. Fire arrival process is
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characterized as a spatial point pattern irregularly distributed within a region of space. Here,

nonhomogeneous planar Poisson process is proposed as a model for the fire arrival process and

reiection sampling thinning the homogeneous Poisson process is used for its simulation.
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Table 7. =30l tH3t Monte Carlo test Z1}

- Test Statistics(100 Simulations)
rank of g Test results
70 &yt 100 reject H,
700 Eut 100 reject H,
80ty Zwt 73 accept H,
80T it 67 accept H
Faklk- | 88 accept H,
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