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The ecotone between two different vegetation types, salinity-tolerant and salinity-intolerant, is modeled along a gradual
gradient of groundwater salinity from highly saline at the coast to lower salinity values inland. We studied a model for
the two vegetation types and soil salinity using bifurcation analysis. As a result of the feedbacks, a range of groundwater
salinities exist, bounded by two bifurcation points, over which two alternative equilibria exist, one with only salinity-
tolerant vegetation and one with only salinity-intolerant vegetation. This range was shown to be sensitive to parameters
of rate of upward infiltration of salinity from groundwater into the soil. Increasing diffusion rates of vegetation leads to
shrinkage of the range between the bifurcation points. The spatial pattern of vegetation caused by these interactions
is a sharp ecotone between salt-tolerant vegetation (mangroves) near the coastline and salt-intolerant vegetation inland,
although the underlying elevation and groundwater salinity decreases only gradually inland along the ecotone. A distur-
bance such as an input of salinity to the soil from a storm surge could upset this stable boundary, leading to a regime

shift of salinity-tolerant vegetation inland. (Received September 22, 2012)



