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Experiments have shown that plants can compensate for water stress in the upper,
more densely rooted, soil layers by increasing the water uptake from deeper layers.
By adapting root water uptake to water availability, plants are able to extend the pe-
riod of unstressed transpiration. This strategy conflicts with the approach in many land
surface schemes, where plant water uptake is treated as a static process. Here we de-
rive analytical expressions for the typical drydown trajectories of evapotranspiration
and soil moisture for both strategies. We show that the maximum difference in evapo-
transpiration between the two strategies during drydown can exceed 50%. This in turn
leads to a difference in root zone soil moisture of up to 25%. A closely related problem
is how the overall root water uptake relates to soil moisture in the near surface layer.
This is a relevant issue since many forecast applications have to rely on information
of (near)-surface soil moisture that is available from either in situ or remotely sensed
observations. We investigate the sensitivity of the relation between root water uptake
and (near) surface soil moisture for different root water uptake strategies with a 1-D
Richards’ equation based model.



