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Modeling plant water deficit by Richards’equation
with a non-local root water uptake term
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In this talk we present a novel way to mathematically frame the concept of ecological memory of plant water
stress in the context of root water uptake in the unsaturated flow equation.
As reported in [1], ecological memory can be defined as “the degree to which an ecological process is shaped
by its past modifications of a landscape”. Inspired by recent eco-hydrological papers (see in particular [2], [3]),
we model the water content dynamics in a soil plant system by Richards’equation with a non-local root water
absorption term. In order to account for this memory term, an integral equation is defined, and sufficient
conditions are provided which ensure existence and uniqueness of its solution: in particular, the memory
term carries a weight function and takes into account 1) the length of the memory; 2) the temporal pattern of
the memory; 3) the strength of the memory.
Finally, tailored numerical methods are implemented, and numerical simulations are also provided: in partic-
ular, we show the behaviors of memory terms with exponential weight and with fractional weight.
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