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If interested in more soil and poetry try these other pages

http://soils.wisc.edu/facstaff/barak/fdh/

http://soils.wisc.edu/facstaff/barak/fdh/hole1.htm  and 
http://urbanext.illinois.edu/soil/songs/songs.htm
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Cross section of soil near the Estero San Antonio. Observe the transition between 
the brown and black organic layers where roots and microbes have resided and 
deposited organic matter over time.  The transition is the weathering of rock into soil 
horizon, but depaupered or leached of organic matter
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Soil is not Dirt, it is alive and forms by having life break down rock into systematic 
layers and is affected by the incorporation of organic matter and the roles of 
microbes, roots, soil vertebrates and invertebrates mixing and churning the soil
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Soils can be broken down into 4 constituent size classes.
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The fraction of clay, silts and loams determines the soil texture and its soil water 
holding capacity.
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Porosity can be measured directly
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General properties of soil classes
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Soil moisture can be measured by weighing soil wet and dry.. Note to measure the 
volumetric water content, cm3/cm3 we also need to know the bulk density
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Jean Baptiste Fourier was a brilliant mathematician, physicist and defined the basic 
equations for heat transfer… Looks familiar eh? He is famous for Fourier 
Transforms that are used to compute spectra and transforms time series into 
frequencies and was an early proponent of the greenhouse effect.
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We can also express the Fourier Heat transfer equation in terms of a thermal 
diffusivity
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Thermal properties of soil constituents is distinct.
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The heat capacity of the soil is weighted by the fraction of mineral, organic and 
water.  Each has its own distinct heat capacity
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Example of soil heat capacity in terms of water content and texture
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Thermal conductivity varies with moisture and texture, too
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Temperature profiles in a sand over the course of a day.
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The diel temperature pattern can be simulated with a sine wave whose applied 
decreases with dept and whose time lag becomes delayed, with time, too.  Damping 
depth is an important property and parameter
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Soil temperature from alfalfa on Twitchell Island, peat/mineral soil
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We can calculate damping depth with some simple models, like this one from 
Verhoef. A is amplitude, omega is 2 pi/period, z is depth
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Calculation of thermal diffusivity at our alfalfa field on a peat/mineral soil
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Year trends in soil and air temperatures.  Heat stored in the soil can be used to drive 
geothermal heat pumps and save energy.
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Mean annual soil and air temperatures relate well.
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Soil heat flux
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Over a year Soil Heat flux is close to zero
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