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1. Objectives and Methodology

The application of spatially distributed hydrological models is a challenging problem, particularly because of

the difficulties arising in the identification of the model parameters describing the soil hydraulic properties and
their spatial variability. Generally soil data are available just for a limited number of locations across the study
area and very often the available data consist of soil physical and chemical properties rather than direct
measurements of the soil hydraulic properties. Thus indirect methods are often required for an assessment of
model parameters describing the soil hydraulic properties, based on a limited number of measurements.

This study presents a methodology for assessing the variability of soil water retention from soil texture and
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bulk density measurements, based on a combination of the scaling approach proposed by Kosugi and

Hopmans (1998) and the Arya-Paris (AP) physico-empirical pedotransfer function. The approach proposed by
Kosugi and Hopmans (1998) represents the spatial variability of soil hydraulic properties by scaling factors
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which relate the soil hydraulic functions in any location to a single reference function, provided that soils are
characterised by geometric similitude within the study area. The Arya-Paris (AP) physico-empirical pedotransfer
function estimates the soil water retention from the soil particle-size distribution and bulk density.

3. Proposed calibration
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An iterative procedure was used that minimizes the squared differences

between the measured reference retention function (RefWRC,.,;) and the

reference soil water retention functions as obtained from the AP-model
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7. Conclusions

Prediction performance of hydrologic models strongly depends on
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4. Results in DS-I

Laboratory-measured and AP-
predicted reference water retention
functions are compared by
evaluating the lognormal
distributions of the corresponding
scaling factors and comparing the
unscaled measured, unscaled AP-
predicted with the scaled measured
and scaled AP-predicted soil water
retention data. The solid black lines
represent the scaled-mean reference
water  retention  functions. To @ V]
improve the scaling results of the 10
DS-l dataset, we grouped the soil
samples of this dataset in classes of

4 < 020 < 9 (Sub-group A — 2
coarser-textured soils) and 9 < 62 ;cas 21l a
< 16 (Sub-group B - finer-textured
soils), and removed a few samples
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6. Minimum number of required soil cores
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For evaluating the minimum number of soil
water retention functions required, we randomly
selected a fixed number of sampling locations in
the range from 5 to 105 and to 88, for the DS-I
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and DS-ll datasets, respectively. With ¢
representing the number of samples used, the
SSE, was computed for each randomly
generated sample using 1000 replications to
ensure unbiased results. In this analysis, we
used the optimized a,,-values. we can conclude
that the minimum number of soil samples
required for determining the AP-tortuosity
parameter a is about 30, as the SSE values are
within the 95% confidence interval for this
minimum sample size. Hence, for a minimum of
30 soil cores one must measure both soil water
retention and PSD, to characterize variability of

w0 soil water retention by scaling factors.

fundamental parameters which characterize the soil hydraulic behavior at large scales. The

proposed method represents a step forward to use simplified approaches based on physical interpretation to estimate hydraulic properties and their variability at
large scales. This approach was verified in parametric terms, evaluating efficiency of the proposed method in respect with the traditional method based on
laboratory measurements which is more difficult, time consuming and expensive.
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