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Electromagnetic induction (EMI) surveys are used to infer soil spatial heterogeneity at the field scale. From EMI measurements the soil apparent electrical conductivity (ECa) is acquired and can be related to a number of soil properties including: soil salinity, moisture content, texture, clay content and mineralogy. EMI surveying is gaining wider use because of its non-destructive nature, rapid response and the ease of integration onto a mobile platform. Even though EMI surveys are applied to investigate various soil properties, the factors contributing to the measured ECa are not well understood.  The objective of this study is to: 1) conduct a test on a soil profile to find out the contribution of salinity, moisture content and texture on the soil apparent electrical conductivity as measured by an EMI instrument and 2) model the soil profile ECa by incorporating the effects of the above factors. A 2 m soil profile was prepared on Millville silt-loam soil (Coarse-silty, carbonatic, mesic Typic Haploxeroll) at the Utah State University’s Greenville Farm. Two sets of 11 TDR probes coupled with thermocouples were inserted into the soil profile at 0.05, 0.10, 0.15, 0.20, 0.30, 0.40, 0.50, 0.70, 1.0, 1.5 and 2.0 m below the ground surface to collect water content, ECa and temperature information. The effect of depth on measurement response was investigated by EMI sounding (i.e. elevating a Dualem-1S EMI instrument from the ground surface up to a height of 2 m in increments of 0.15 m). The motivation of this study is to better understand EMI instruments for investigating the subsurface properties relating to hydrology, agriculture and related fields.

