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DIVINER 2000 ® A NEW PORTABLE HAND-HELD DEPTH
RECOGNIZING SOIL MOISTURE CAPACITANCE PROBE
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The performance of a new portable hand-held capacitance probe capable of
conducting very rapid multi-depth measurements of soil water content was investigated
and compared to the neutron thermalization method and other soil water content
monitoring methods.

Diviner 2000 ® consists of a hand-held, portable data logger with a liquid crystal
display screen, connected by a cable to a depth-scaling probe rod with an attached
capacitance sensor as shown in Fig.l.

The portable probe measures soil water content at preset depth intervals of 10 cm
down through the soil profile to a maximum depth of 1.6 m by swiping the sensor head
down and up, without stopping, within a PVC access tube installed in the soil. The sphere
of influence of the sensor penetrates through the wall of a PVC access tube to record soil
water content within 2-3 seconds at multiple depth levels. Soil water profile data can be
collected from an array of up to 99 access tubes at selected sites.

Initial investigations of the core sensor technology (1) using stationary (non-
mobile sensors) yielded a regression of volumetric soil water content on SF (Scaled
Frequency = normalized sensor counts) for a Mattapex silt loam soil resulting in a highly
significant (r2 = 0.992, RMSE= .009 cm3 cm"3, n = 15), nonlinear relationship 9V=
0.490SF21674 as shown in Fig 2.

Instrument Calibration of Diviner 2000 ® and the CPN 503 DR Hydroprobe®
using a sand and a clay loam texture yielded highly significant relationships between the
soil volumetric water content and instrument reading. These calibration results were
achieved using the Diviner's ability to automatically take a reading in the soil every 10
cm over a depth of 1 meter within 2.5 seconds as compared to measurement of the same
profile with the neutron probe in more than 1 minute (4 to 16 seconds measurement time
per depth level). The effect of using different swipe speeds of measurement (Diviner) and
different count rate sampling times (neutron probe) on the precision on the calibration
equations for both instruments is discussed.

Diviner 2000 ® offers a precise, rapid and labor saving instrument alternative that
takes large numbers of soil water content measurements. Such data have been used for
irrigation scheduling and calculation of crop water use, excess water losses based on soil
water mass balance approach (2).
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Fig. 1. The Diviner 2000 ® portable hand-held depth-recognizing capacitance soil moisture
probe; left: probe rod with sensor head; right: hand-held infield data display unit.
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Fig. 2. Volumetric soil water content (ft,) vs. scaled frequency (SF) on aMattapex silt loam soil
at Beltsville, MD. Regression relationship represented as a solid line.

REFERENCES

[1] Fares, A., Alva, A.K. Estimation of citrus evapotranspiration by soil water mass
balance. Soil Science (1999) 164:302-310.

[2] Paltineanu, 1С, Starr, J.L. Real-time soil water dynamics using multisensor
capacitance probes: laboratory calibration. Soil Sci. Soc. Am J. 61:1576-1 585.


