
Geophysical Research Abstracts, Vol. 9, 07062, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-07062
© European Geosciences Union 2007

Statistical description of a structured clay soil using dye
infiltration experiments
A.M. Tarquis (1), N.R. Bird(2), M. Nobles(3), K.J. McInnes(3) and B.L.
McMichael(4)
(1) Dpto. de Matemática Aplicada a la Ingeniería Agronómica. E.T.S. Ingenieros Agrónomos,
U.P.M., Spain. (2) Rothamsted Research, Harpenden, Hertfordshire AL5 2JQ. UK. (3) Dept. of
Soil and Crop Science, Texas A&M University, 2474 TAMU, College Station, TX 77843,
USA. (4) Cropping Systems Research Laboratory, USDA ARS, Lubbock, TX 79415, USA.

The spatial variability of preferential pathways in a field soil with native grasses and
after a sorghum crop, as visualized through dye infiltration experiments, was stud-
ied by applying configuration entropy and correlation functions. After dye infiltration
into a 3m x 3m plots located on a soil classified as fine, mixed, superactive, ther-
mic Chromic Haplusterts, near to Collage Station, TX; 2m x 2m horizontal planes in
the subsoil were exposed at 25, 45 and 75 cm , and dye stained patterns were pho-
tographed. Each of the digitized high-resolution dye images obtained were analyzed
calculating the maximum configuration entropy (H(L)) and the characteristic length
(L). A correlation function (C(r)) was defined between horizons to study its behavior
in an up-scaling process, where r is the box size in which the horizontal section is
subdivided, ranging from the minimum L of both sections up to 2m, the width of the
plot.

The results indicate that H(L) and L are two useful descriptors that give an optimal
scale of discrimination in the spatial arrangement of the dye tracer at each horizon-
tal section. The function C(r) versus r reveal how correlation will change with the
scale observed. All the results are discussed as how it could be useful for statistically
describing preferential flow path geometry and crop’s influence on it.


