FUNDAMENTALS OF SOIL SCIENCE

8. HYDROLOGY OF SOILS
A. HYDROLOGY

Definitions
· Hydrology, science of water on the surface of the globe.

· Soil hydrology, science of water on and in the soil.
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Water is stored and moves in response to water potentials in soil plant systems.

b. hydrologic zones of soil water systems
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c. soil-water-plant relationships for different textures 
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d. soil hydrology of root zones

Changes over time in soil water conditions and contents (FC to WP for permeable soils).
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e. soil hydrology of indeterminate and saturated zones

Changes over time in soil water conditions and contents (FC to WP for permeable soils).
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f. significance of soil hydrology

Soil water balances:
· Available water, fluctuates from FC=8.3 cm to WP=0 cm.

· Field capacity, in soil water condition in early spring, January thru May.

· Wilting point, is common soil water condition in August and September.

· Soil water utilization (evapotranspiration), occurs in May, June and July.

· Plant water deficit, occurs in August, September and October.

· Soil water recharge, occurs in November.

· Soil water surplus is leached, December and January to May.
g. soil moisture regimes

Soil water

The continental United States receives approximately 30 inches of precipitation annually.
20% of the precipitation is generally lost due to runoff, the remaining 80% infiltrates the soil.
Of the moisture that infiltrates the soil, approximately 10% percolates completely through the soil to the water table and the remaining 70% is retained by the soil and later returned to the atmosphere by evapotranspiration.
Water storage capacity

The early months (January to May) are characterized by surplus water.
The precipitation during this period is much greater than potential evapotranspiration and produces surplus water.
During the summer months the potential evapotranspiration is much greater than the precipitation.
During this time, plants deplete the soil of stored water and a water deficit is produced.
In the fall, the potential evaporation drops below the level of precipitation, and water recharge of the dry soil occurs.
Recharge in this case is completed during the fall and additional precipitation contributes mainly to surplus water and leaching.
Soil moisture control section
The soil moisture regimes are based on the moisture conditions that exist in the soil moisture control section.
The upper boundary of the moisture control section is the depth to which 1 inch of water will moisten a dry soil in 24 hours.
The lower boundary is the depth of penetration of 3 inches of water in dry soil in 48 hours.
For many loamy soils the moisture control section is located between 8 inches and 24 inches.
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Moisture regimes

The soil property that expresses the order of soil moisture changes over time is called the soil moisture regime.
· Aquic moisture regime, soils that have an aquic moisture regime are generally wet and lack oxygen since the soil is saturated.
Aquic mineral soils will frequently have a gray colored subsoil.

Aquic mineral soils may also have a mottled subsoil.

The aquic moisture regime will typically have 0 days of water deficit and 365 days or water surplus annually.
· Aridic moisture regime, soils that have an aridic moisture regime are typically found in arid or desert regions.
The maximum rainfall period for the aridic moisture regime is during the summer.
The aridic moisture regime will typically have 270 days of water deficit and 0 days or water surplus annually.
· Udic moisture regime, soils with a udic moisture regime have a moisture control section that is no dry in any part for 90 consecutive days in most years.
The amount of summer rainfall plus stored water is approximately equal to or exceeds the amount of evapotranspiration.

The maximum rainfall period for the udic moisture regime is during the summer.

The udic moisture regime will typically have 0 days of water deficit and 130 days or water surplus annually.

· Ustic moisture regime, the ustic regime is intermediate between the aridic and udic regimes.

Compared to the aridic regime, ustic soils have significantly more water storage occuring between the fall and spring and summer rainfall is greater.

The maximum rainfall period for the ustic moisture regime is during the summer.

The ustic moisture regime will typically have 135 days of water deficit and 0 days or water surplus annually.
· Xeric moisture regime, Soils with the xeric moisture regime will typically have winters that are cool and moist and summers that are hot and dry.
The maximum rainfall period for the xeric moisture regime is during the winter, there is essentially no precipitation during the summer.
The xeric moisture regime will typically have 150 days of water deficit and 0 days or water surplus annually.

Soil classification

The soil moisture regimes are used at the suborder level in soil classification.
· An Alfisol with a udic moisture regime would be classified as a Udalf.
· An Alfisol with a aquic moisture regime would be classified as an Aqualf.
· An Alfisol with a ustic moisture regime would be classified as an Ustalf.
· An Alfisol with a xeric moisture regime would be classified as a Xeralf.
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