
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-10644, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-10644
EGU General Assembly 2008
© Author(s) 2008

Influence of root length density on vertical water
uptake profiles.
A. Hildebrandt , S. Attinger
UFZ - Helmholtz Centre for Environmental Research, Department of Computational
Hydrosystems, Leipzig, Germany (anke.hildebrandt@ufz.de / Fax: +49(0)341-2351939 /
Phone: +49(0)341-2391973)

Surface vegetation atmosphere transfer (SVAT) schemes calculate the water, energy
and momentum flux between surface and the lower atmosphere. A great deal of the
vapour flux between surface and the atmosphere is contributed by plant transpiration.
SVAT schemes therefore contain parameterizations that allow for calculation of tran-
spiration based on atmospheric demand and water availability in the soil. Most SVAT
schemes model at least two or more soil layers, in order to allow for differential drying
and representation of soil water flow. This also requires distribution of the transpira-
tional flux among the soil layers. In most models this is achieved by multiplying the
relative root abundance with a plant dependent soil moisture stress function (like the
ones proposed by Feddes or van Genuchten) that are based on observations on whole
plants.

We investigate the relationship between root density and root water uptake based on a
model for water flow towards a single root, which is embedded into a plot scale bulk
soil model. Using this model we track changes of soil moisture and modelled uptake
during a drying period. We find that root density influences those parameters that
define the water stress function, namely the critical point where soil moisture becomes
limiting for water uptake, and the slope of the reduction function. Based on the results,
we can construct a reduction function for the entire plant based on modelled daily
transpiration and average soil moisture. However, the same reduction function does
not equally apply to the individual soil layers. In other words, uptake from individual
layers might be misrepresented, when calculating water uptake profiles based on a



single reduction function, for example obtained from observation on entire plants.


