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Abstract: 
Air permeability (Ka) and air-filled porosity (Ea), at negative heads (h) 
ranging from 0 to 240 mm, were measured for 106 undisturbed soil cores. The 
measurement employed an air pressure gradient to compensate for gravity, 
and imbibition to h = 0 preceded measurements at sequentially increasing h. 
The presence of trapped air and measurable airflow at h = 0 confounded 
analysis of permeability and porosity relations. Thus, a K-weighted scaling of 
experimental heads was conducted, analogous to a characteristic length scale, 
such that Kr = 0 at h* = 0 where Kr is the relative permeability, Ka/Ka(240), 
and h* is the scaled head. Expressing the degree of air saturation, Sf = Ea/Ea
(240), as a function of h* provided an estimation of the maximum degree of 
trapped air observed at h* = 0. The degree of trapped air ranged from 0 to 0.83 
(mean = 0.38) indicating that a sizable proportion of air-filled porosity is non-
conducting. With these adjustments, a Mualem-type expression for Kr as a 
function of the degree of conducting air allowed estimation of a tortuosity 
factor, n. Values of n ranged from 0.27 to 9.1 (mean = 2.9), the interpretation 
of which will be discussed.  
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