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Soil moisture (soil water content) varies.

There are two ways to quantify soil moisture.

gravimetric soil moisture volumetric soil moisture

dry soil mass = mass of soil after drying at 105 oC for a couple days

water mass = fresh mass – dry soil mass

water mass
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=
water volume
soil volume
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Importance of soil bulk density.

Volumetric soil moisture ( ) is what we want,

but gravimetric soil moisture ( ) is easy to measure in situ.

They are related by soil bulk density.

= soil bulk density

= liquid water density
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sand: 2 to 0.05 mm

silt: 0.050 mm to 0.002 mm

clay: < 0.002 mm = 2 um
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Instruments for in situ volumetric soil moisture.
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time-domain reflectometry
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Instruments: impedance probe.
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Instruments: time-domain reflectometry.

side view

top view
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Summary

We want in situ volumetric soil moisture,
but gravimetric soil moisture is easiest to measure.

Volumetric and gravimetric soil moisture are related
by soil bulk density.

Soil bulk density is the mass of dry soil per volume.
It varies in space and in time.

Impedance probes and time-domain reflectometry
are the most common methods of automated 
in situ soil moisture measurement.
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Further information...

All numbered figures from 

Soil Science Simplified, Fourth Edition

by Harpstead, Sauer, and Bennett,

with illustrations by Mary C. Bratz.
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Instructions for field activity...

“soil scoop”

“USDA method”

Download instructions: Google “Brian Hornbuckle Iowa State” then go to “Teaching.”

soil bulk density

  

Instructions for field activity...

“soil scoop”

“USDA method”

Download instructions: Google “Brian Hornbuckle Iowa State” then go to “Teaching.”

soil bulk density


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

