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Using full wave techniques we are developing a VLF propagation and scatting model simulation.  This needs to deal with both fixed frequency transmissions and lightning generated wide band pulses.  The primary application of our simulation is describing experimentally observed propagation of electromagnetic waves within the Earth-ionosphere wave guide.  Experimental observations have clearly demonstrated the possibilities of remote sensing events thousands of kilometres from the receiving point.  While some simulation codes have been developed, they generally suffer from some limitations. The majority were developed for describing undisturbed propagation conditions, and cannot undertake realistic treatments of disturbed conditions. Those codes which have been developed for disturbed situations ("scattering codes") are largely "bolt-ons" to traditional propagation programs, using weak scattering/small change approximations.  This plus the lack of accuracy that some traditional propagation codes have near the upper reflection boundary, mean they cannot undertake realistic modelling in real world situations.  In our development we are not limiting ourselves with any assumptions on the nature of the perturbations or the ionosphere near the reflection height.  We will use proven full wave techniques (Nagano et al., J. Atmos. Sol. Terr. Phys., 2003; Nagano et al., Radio Sci., 1975) and by breaking down the horizontal path in a similar method to that used in the layering of the vertical profile of the ionosphere we can easily deal with additional scattering as part of our basic simulation.  From this we should be able to accurately determine the conditions in this region.  This will be especially useful when comparing the significance of perturbations due to particle precipitation, and the size and the effect of Elves and Sprites on the lower ionosphere.

