EPHEMERAL CROPLAND GULLIES:

DEFINITIONS AND MEASUREMENT

Introduction

Annual soil loss predictions for planning purposes are now made with the Universal soil Loss Equation (USLE), the Wind Erosion Equation, or both. An additional value may be included to account for erosion from large gullies. Estimates based on these calculations, however, do not include all cropland erosion. What is lacking is a value for soil loss caused by seasonal, concentrated flow channels, or ephemeral cropland gully erosion. In general, an ephemeral cropland gully is larger than a rill and smaller than a gully. It usually results from the junction of rills that form a dendritic (branching or tree-like) pattern of channels. It usually appears on a cultivated field during the planting or growing season and is erased by cultivation. After an ephemeral cropland gully has been in existence for a few years, the area from which soil has been moved can be IOO-feet wide or more. Alongside and within this area, soil deterioration similar to that caused by sheet erosion has taken place; tillage has moved soil into the ephemeral gully. This loose material is readily available for transport by runoff from the next rain.

During the next season or after the next rain, the ephemeral gully reappears in approximately the same place and pattern.

Definitions

Detailed criteria for distinguishing rills, ephemeral gullies, and gullies are given below. Differentiating among them will still acquire careful judgment, however. This is especially true where an ephemeral gully results from runoff that follows tillage marks rather than natural depressions.

Rills: Rills may be any size, but are usually less than 4 inches deep. Rills have one or more of the following characteristics:

- They are generally parallel on a slope, but may converge.

- They are generally of uniform spacing and dimension.

- They generally appear at different locations on the landscape

from year to year.

- They are generally shorter than ephemeral cropland gullies.

- They usually end at a concentrated flow channel, a terrace, or


an area where the slope flattens and deposition occurs.

- They are on the same portion of the slope that is used to


determine the length of slope factor (L) for the USLE.

- Rill erosion is considered in the USLE calculations.

Ephemeral Cropland Gullies: Ephemeral cropland gullies may be of any size but are usually larger than rills. They have one or more of the following characteristics:

- They recur in the same area each time they form rather than


randomly at different places on a slope.
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- They frequently form in well-defined depressions in natural

drainageways. - They usually occur in the upper reaches of a drainage network. - They are usually dendritic, but may have other patterns caused


by row alignment or other characteristics of field operations.

- They are generally wider, deeper, and longer than the rills on


the field.

- They can occur in depressions into which rows or tillage marks

lead. - They can form along sloping rows or tillage marks. - They are partially or totally erased and filled by tillage


operations. The filling results in soil deterioration over a


larger area than the gully itself.


- They can occur on terraced fields where overtopping of the


terraces occur or where piping occurs below the terrace


embankment.

- They can occur in the bottom of gradient terraces.

Erosion in ephemeral cropland gullies is not calculated by the USLE, but it can be computed by measuring the voided area.

Gullies: Gullies are channels too deep for normal tillage operations to erase. Secial operations are required to fill them. Gullies also have one or more of the following characteristics:

- They may grow or enlarge from year to year by head cutting and

lateral widening. - They may also occur in depression and natural drainageways. - They may begin as an ephemeral gully that was left in the field


and not erased by tillage or other operations.

- They may become partially stabilized by grass, weeds, or woody


vegetation.

Erosion from gullies is not calculated by the USLE, but it can be computed by measuring the voided area.

Estimating Ephemeral GullV Erosion

At the present time, two general procedures have been developed and are being used for measuring ephemeral cropland gully erosion. The first method involves measuring the total volume voided and dividing by the period in which the gully has been in existence.

Advantages:

1. The average period equals the age of the gully and may encompass many years.
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2. The volume voided by the gully only needs to be measured once.

3.

The total area affected is determined.

Disadvantages:

1. The measurement of the total void requires a team of various specialists.

2.

The age of the gully must be known or must be determinable.

3. Soils affected by ephemeral cropland gully erosion must have contrasting characteristics in the A and B horizons so that the width of the affected area can be determined.

4. Sheet and rill erosion and ephemeral gully erosion have both been acting on the area affected since the inception of the gully. Unless the product of the USLE is subtracted from the total, some double counting will occur.

The second method is to measure the voiding that occurs from ephemeral gullies each year for several years.

Advantages:

1. The team that collects the data need not be as well trained or have as many disciplines repre~ented.

2.

The age of the gully is known.

3. Only ephemeral gully processes are measured so there is no double counting.

4. The procedure can be used at any location regardless of color and texture of the A and B horizons.

Disadvantages:

1. The product is representative of a short period--a particular storm, season, or year.

2. The process requires measurement of gullies after each storm and before each cultivation for several years.

3. Data on the total area affected are not collected as part of the measurement. Additional work is required to obtain that value.
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Scientists from the Agricultural Research Service are attempting to develop an equation to predict soil loss from ephemeral cropland gully erosion. They expect to have a field tested equation or equations available in 2 or 3 years.

Conclusion

Tillage in an area affected by ephemeral gullying removes thin layers of topsoil from uneroded areas to fill the gully. The effect on the soil is the same as that from sheet erosion. Therefore, total soil loss would include the loss predicted by the USLE and/or Wind Erosion Equation, as well as the soil loss resulting from ephemeral gullying. As with soil loss from permanent gullies, soil loss from ephemeral gullies can be computed by measuring the voided area.

