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Series No. 9. Am. Soc. Agronomy, 2nd edition, 2. Measured Parameter:
pp. 493-544.

Volumetric water content (percentage of volume)
Mckim, H.L., J.E. Walsh and D.N. Arion. 1980.

Review of techniques for measuring soil moisture 3. Response Time: 1 to 2 min.
in situ. United States Army Corps of Engineers,
Cold Regions Research and Engineering Lab., 4. Disadvantages:
Special Report 80-31.

* Costly
Reynolds, S.G. 1970. The gravimetric method of soil 0 Dependent on dry bulk density and salinity

moisture determination part I: a study of * Radiation hazard
equipment, and methodological problems. J. * Must calibrate for different types of soils
Hydrology. Vol. 11, pp. 258-273. * Access tubes must be installed and removed

* Depth resolution questionable
Reynolds, S.G. 1970. The gravimetric method of soil * Measurement partially dependent on physical

moisture determination part II: typical required and chemical soil properties
sample sizes and methods of reducing variability. * Depth probe cannot measure soil water near
J. Hydrology. Vol. 11, pp. 274-287. soil surface

* Subject to electrical drift and failure
Reynolds, S.G. 1970. The gravimetric method of soil

moisture determination part III: an examination 5. Advantages:
of factors influencing soil moisture variability. J.
Hydrology. Vol. 11, pp. 288-300. * Nondestructive

* Possible to obtain profile of water content in
Taylor, SA. 1955. Field determinations of soil soil

moisture. Ag. Engineering. 26:654-659. * Water can be measured in any phase
* Can be automated for one site to monitor

NUCLEAR TECHNIQUES spatial and temporal soil water
* Measurement directly related to soil water

Neutron Scattering content

1. Description: 6. Related Literature:

Neutron scattering is widely used for estimating Augustin, BJ. and G.H. Snyder. 1984. Moisture
volumetric water content. With this method, fast sensor-controlled irrigation for maintaining
neutrons emitted from a radioactive source are bermudagrass turf. Agron. J., 76:848-850.
thermalized or slowed down by hydrogen atoms in the
soil. Since most hydrogen atoms in the soil are Bavel, C.H.M., D.R. Nielsen and J.M. Davidson.
components of water molecules, the proportion of 1961. Calibration and characteristics of two
thermalized neutrons is related to soil water content. ocneutron moisture probes. Soil Sci. SOc. Am.This method offers the advantage of measuring a 1 329Proc., Vol. 25. pp. 329-333.large soil volume, and also the possibility of scanning
at several depths to obtain a profile of moisture
distribution. However, it also has a number of Gardner, W.H. 1986. Water content. In: Methods of
disadvantages: the high cost of the instrument, Soil Analysis. Part 1. Physical and Mineralogical
radiation hazard, insensitivity near the soil surface, Methods (Kute, A., ed). Agronomy Series No. 9.
insensitivity to small variations in moisture content at Am. Soc. Agronomy, 2nd edition, pp. 493-544.
different points within a 30 to 40 cm radius, and
variation in readings due to soil density variations, Gardner, Wilford and Don Kirkham. 1952.
which may cause an error rate of up to 15 percent Determination of soil moisture by neutron
(Phene, 1988). 0 I scattering. Soil Sci., Vol. 73, pp. 391-401.
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