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Recent theory of linear and nonlinear magnetohydrodynamic waves [1,2] is general-
ized to include effects of electron-ion collisions and density gradients. We show how
the dispersion diagrams are modified for different collision rates, and model the trans-
formation of nonlinear waves in regions of non-uniform density. It is found that the
propagation of nonlinear waves is not significantly affected when collision frequen-
cies are low compared to the electron gyrofrequency. Furthermore, density gradients
are seen to turn linear waves into nonlinear ones and vice versa. The implications for
drift waves are also examined. The results are applicable to the lower ionosphere and
the solar chromosphere.
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