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Table 1. Fitted Parameters of the Waxman and Smits Equation Relating Soil Electrical
Conductivity and Water Saturation for the Three Soils Investigated in This Study”

O
Fat n (S/m)
Avignon silty clay loam 5.48 5.96 0.359
Collias loam 4.54 1.88 0.109
Fontainebleau sand 4.62 2.58 0.036

*See equation (3).

Table 2. Coefficients of Determination for Both Seasons When x Is the Topographic Index Using
Total Periods®

Regression 6—22 Nov 2003 2-22 May 2004
Equations 10 cm 30 cm 10 cm 30 cm

MDS Surface

Linear 0.13 (0.08) 0.35 (0.38) 0.00 (0.01) 0.03 (0.02)

Logarithm 0.07 (0.07) 0.40 (0.39) 0.00 (0.02) 0.03 (0.02)

Exponential 0.12 (0.07) 0.34 (0.41) 0.00 (0.02) 0.03 (0.02)

Power 0.07 (0.14) 0.42 (0.39) 0.00 (0.04) 0.02 (0.02)
MDS& Bedrock

Linear 0.20 (0.10) 0.49 (0.48) 0.00 (0.01) 0.05 (0.03)

Logarithm 0.11 (0.11) 0.50 (0.50) 0.00 (0.00) 0.04 (0.04)

Exponential 0.18 (0.11) 0.45 (0.55) 0.00 (0.01) 0.05 (0.02)

Power 0.09 (0.20) 0.52 (0.50) 0.00 (0.03) 0.03 (0.04)
MDow Surface

Linear 0.04 (0.02) 0.43 (0.57) 0.05 (0.00) 0.03 (0.01)

Logarithm 0.01 (0.02) 0.55 (0.56) 0.02 (0.00) 0.01 (0.01)

Exponential 0.03 (0.10) 0.42 (0.58) 0.05 (0.03) 0.02 (0.00)

Power 0.01 (0.03) 0.56 (0.57) 0.01 (0.10) 0.00 (0.02)
MDwx Bedrock

Linear 0.24 (0.14) 0.53 (0.76) 0.04 (0.00) 0.07 (0.02)

Logarithm 0.11 (0.09) 0.73 (0.75) 0.01 (0.00) 0.02 (0.02)

Exponential 0.22 (0.10) 0.50 (0.75) 0.03 (0.00) 0.05 (0.02)

Power 0.09 (0.23) 0.73 (0.74) 0.01 (0.00) 0.01 (0.05)

“Here 7 represents explained variation divided by total variation between averages of measured
and estimated soil moisture using contributing areas for several regression analysis conditions
such as computing algorithm, used topography, date, soil depth, and regression models. Linear
equation is y = ax + b , logarithm equation is y = aIn(x) + b, exponential equation

is y = aexp(bx), and power equation is y = ax”, where y and x are mean soil moistures and

modeled contributing areas and a and b are constants for regression models, respectively.
Numbers in parentheses are regression analysis.
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