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Introduction One of the major problems encountered when simulating soil water redistribution is given by the variability of soil apparent

volume as a function of soil water content (SWC).

In fact, most models neglect the variation of apparent hydraulic conductivity of soils, of

preferential water flow, as well as the soil-atmosphere vapour exchange from below surface soil layers. These processes are greatly
dependent on the modelling of hydro-structural properties of the soil, of which the Shrinkage Curve (SC) is the major representative. The
object of our work was to discern all the pertinent soil parameters needed to model the hydro-structural functioning of soil (the SC) that can be

obtained from commonly available soil data.

Methods There are two laboratory methods for soil shrinkage
characterisation:

The COLE index (coeff. of linear extensibility) on either natural clods
(COLE std), or on saturated soil paste material (COLE rod)

COLE = (Lmoist/Ldry)—1 where L is length

The Shrinkage Curve method (Braudeau et al., 1999) gives a
continuous measured shrinkage curve of a re-cast soil sample, and
its characteristic points of transition between two shrinkage phases
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The physical parameters of a structured horizon of soil provided by
the standard measured SC are :

Accurate values of

Minimum specific micropore volume = w/p,,
Maximum specific micropore volume = w,,/py,

wg = SWC at Air Entry Point in microporosity (plasma)

COLE rod = (wy, - wy) / 3(wy +Vs-py, ) [1]
With Vs = Specific volume of solids and p,, = water density

Approximated values of

V at Field Capacity = VD

wfc=SWC at field capacity = wD

w100 = SWC at -100 kPa = wC

wpwp = SWC at permanent wilting point = wB

(AV/Aw)bs = slope of basic shrink phase = Kbs

COLE std = (VM -VN)/3VN [2]

Because of the constant specific volume before and between the two
shrinkage phases, VA=VN, and Vfc=VM=VD=VE.

Estimating SC parameters

Bfc and Bpwp were estimated using pedotrasfers

[ methods British Soil Survey Topsoils (Bfc) and Rawls (Bpwp) ]
Kbs, Vs and 6100 were estimated by :

Kbs = 0.013(Clay + Silt) dm3 kg-!
Vs =0.4 dm3 kg™’
0100 = 2/3 (Bfc + Bpwp) mm’

The following relations allow calculation of the SC parameters
6,, = 0.42 Bfc + 0.58 6100

Wy = By Vi 5 oy = Bfc V,

Wy =y + (V- Vy) / Kbs

V,, =V, = Kbs COLErod 3(wy + Vs - p,)

We = Wy + (Ve — V,)/Kbs ; w; = 0100 V,

g =y + (Vg = V) Kbs ; wg = Bpwp Vg

Wy =0.42 w, + 0.58 wy

The estimated parameters allow fitting the SC using either the
procedure described by Braudeau et al. (1999) or other methods.

Results the SC parameters were estimated for four Alluvial Soils
of various textures in the Delta of Mejerda in Tunisia, and they were
compared to the measured values.
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