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Digital simulation model for soil erosion and
Sediment Yield from Small Agricultural Watersheds(1)
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Summary

A deterministic conceptual erosion model which simulates detachment, entrainment,
transport and deposition of eroded soil particles by rainfall impact and flowing water is
presented. Both upland and channel phases of sediment yield are incorporated into the
erosion model. The algorithms for the soil erosion and sedimentation processes including
land and crop management effects are taken from the literature and then solved using a
digital computer.

The erosion model is used in conjunction with the modified Kentucky Watershed Model
which simulates the hydrologic characteristics from watershed data. The two models are
linked together by using the appropriate computer code.

Calibrations for both the watershed and erosion model parameters are made by comparing
the simulated results with actual field measurements in the Four Mile Creek watershed
near Traer, lowa using 1976 and 1977 water year data. Two water years, 1970 and 1978
are used as test years for model verification.

There is good agreement between the mean daily simulated and recorded streamflow and
between the simulated and recorded suspended sediment load except few partial differences.
The following conclusions were drawn from the results after testing the watershed and
erosion model.

1. The watershed and erosion model is a deterministic lumped parameter model, and is
capable of simulating the daily mean streamflow and suspended sediment load within a 20
percent error, when the correct watershed and erosion parameters are supplied.

2. It is found that soil erosion is sensitive to errors in simulation of occurrence and
intensity of precipitation and of overland flow, Therefore, representative precipitation data
and a watershed model which provides an accurate simulation of scil moisture and resulting
overland flow are essential for the accurate simulation of soil erosion and subsequent

sediment transport prediction.
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3. Erroneous prediction of snowmelt in terms of time and magnitute in conjunction with
the frozen ground could be the reason for the poor simulation of streamflow as well as
sediment yield in the snowmelt period. More elaborate and accurate snowmelt submodels
will greatly improve accuracy.

4. Poor simulation results can be attributed to deficiencies in erosion model and to
errors in the observed data such as the recorded daily streamflow and the sediment
concentration.

5. Crop management and tillage operations are two major factors that have a great
effect on soil erosion simulation. The erosion model attempts to evaluate the impact of
These effects on sediment
yield appear to be somewhat equivalent to the effect of overland flow.

6. Application and testing of the watershed and erosion model on watersheds in a variety

crop management and tillage effects on sediment production.

of regions with different soils and meteorological characteristics may be recommended to
verify its general applicability and to detact the deficiencies of the model. Futhermore, by
further modification and expansion with additional data, the watershed and erosion model
developed through this study can be used as a planning tool for watershed management
and for solving agricultural non-point pollution problems.
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Fig. 1, Flowchart of the erosion model
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