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Abstract

Study of scale-based relationship between soil saturated hydraulic conductivity and some
physical properties affecting on it

Meysam Mohammadi

Soil saturated hydraulic conductivity (k) is one of the important properties affectting on important
processes such as solute transport, water transport through root zone and other environmental
processes like evapotranspiration and quality and quantity of the ground water. This study was
conducted with the porpuse of studing the analysis of variability of ks using variability fractal
dimension and its being influenced by some physical properties in a part of University of Guilan
lands. Water infiltration was measured in the field using double ring method in a regular sampling
grid in 75 point and the infiltration velocity was taken into account as Kk after reaching balance
state. Sampling was done at depth of 0-25 cm at each node of the grid followed by measuring soil
bulk density, soil particle density, organic matter, clay and silt content using hydrometery method
and sand size distribution using sieve method. Geometric mean (dy) and geometric standard
deviation (o) of the soil particle diameter were calculated. Fractal dimension of primary particles

were estimated using three fractal models. Mean weight diameter (MWD) of aggregates was also
calculated. Fractal dimension of soil aggregates was estimated using one fractal model. Pedo-
transfer functions (PTFs) were developed at two steps in order to consider the statistical
relationship between ks and fractal dimensions of soil particle size distribution (PTF1) and other
soil physical and chemical properties (PTF2) and independant variables were reduced using
stepwise multivariate linear regression. The validation and accuracy of the PTFs were considerd
using ME, RMSE and R? statistics. Spatial variability of studied variables was described using
geostatistical method and semivariograms were calculated and then maped using ordinary kriging.
Variability fractal dimension of studied variables was calculated using double logarithmic plot of
semivariograms.followed by determining Scale dependency of studied variables. Results showed
that ks had a significant correlation with fractal dimension of soil particle size distribution (D)
and a significant correlation with MWD in PTF1 and PTF2 respectively. According to R? and
RMSE values, PTF1 had less accuracy than PTF2 did. Results in geostatistics showed that
semivariogram of ks had a ciclyc pattern. K¢ had a significant spatial correlation with sand in spite
of poor statistical correlation between them. The results in fractal analysis of variability showed
that statistical self-similarity of ks followed that of soil aggregates fractal dimension (Dy,7). Results
showed that Kk variability and distribution is under control of soil structural and textural factors
according to its being influenced by D, MWD and texture. Variability fractal dimension of all
studied variables was more than 1.5 indicating negative correlated increments across sample series.
The results of R/S analysis showed that there was no scale-invariance in variables indicating
presence of short range fluctuations dominating on the trend of the variables variability and it could
be attributed to acquired factors (management practices).

Keywords: Spatial variability, Observation scale, Self-similarity, Fractal geometry, Scale-
invariance
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* Time series
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¢ Similar media theory

” Autocorrelated variable
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! Cyclic variability
2 White noise

% Brown noise

* Pink noise



