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Abstract

Soil erosion ated by water runoff from agricultural areas contributes to nonpoint source
pollutlon of surface waters. Through mutual uses of remotely se nsed data, GIS and hydraulic

a study was to develop a process for evaluating sediment
reduction uslng Water Erosion Prediction Project (WEPP) model simulations as an assessment
tool. Field was not model WEPP
parameter inputs were partially derived from data Iayers in ArcView software. Cotton and

field were along the St. Francis River in NE Arkansas to
determine amounts of surface water runoff and soil erosion from selected databases. Best
(BMPs) used in Arkansas row crop a griculture were evaluated

in each of 40 fields as eight statistical treatments. WEPP runoff simulations from cotton BMPs
ranged from 100,488 to 132,391 m® yr -1, Simulations for runoff from soybean BMPs ranged
higher from 181,535 to 278,042 m3 yr. Runoff was in cotton and
systems using continuous cover con-tillage and continuous cover no-tillage with filter strips,
respectively. WEPP soil loss simulations from continuous cover con-tillage cotton were reduced
by 91.7 to 92.1% as p: to i tillage. Si ions of soil loss from continuous
cover no-till soybeans were reduced 61.5 to 62.7 % as compared to conventional tillage
methods. Results of this study showed WEPP was sufficiently robust to detect differences in
field variability as well as BMP di the two pping GIS i
and available remote sensed databases provided detailed measurements for appropriate
characterization of the St. Francis watershed study areas. The Imkmg of remote sensed data and
hydraulic models offers a rapid for of itive areas to
meet i of int source i control.

In order for land managers and stakeholders to comply with the CWA of 1972, a
comprehensive assessment of the surface water and ground water must be completed to
determine the health of those systems. Required evaluation of krge areas can be very

ive and time

A solution....

C of remote sensed imagery and
hydraulic models can provnde dec ion makers with rapid cost-effective assessment tools
for compliance.

1. the ial use of

2. Investigate the WEPP model to determii
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Research Objectives

y sensed data sources for
application in GIS as a method of inil

of sections of the St. Francis River Basin.

is sufficiently robust
to detect differences in selected conserva ional land manqement
practices as applied for from

agricultural production within the St Francis River Basin.

Methods
« Construct and uniformly configure databases.
+ Compile data layers into ArcView 3.2a.
« Identify and select forty actual cotton and soybean production fields.
* Ground truth selected fields.
« Include database information as hydraulic model input parameters.
« Apply BMP scenarios to each field.
« Eight BMPs of tillage and crop
+ WEPP simulations were ran for 50-year annual averages.
« Surface water runoff and soil loss data for each BMP were predicted.

« Simulation results were statistically analyzed using ANOVA and linear
regression techniques.

Soybean field locations along St. Francis River

WEPP 3D slope profile displaying field topography, land
management, soil deposition and soil variation of flowpath.

scenarios.
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Linear regression of cotton BMPs showing WEPP sensitivity.
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Linear regression of soybean BMPs showing WEPP sensitivity.
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Simulated runoff for cotton BMPs.

Simulated runoff for soybean BMPs.
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Simulated soil loss for soybean BMPs.

Simulated soil loss for cotton BMPs.

Each horizontal line of the bar charts represents statistical significance. Al data shown reflects 95% confidence.

Conclusion

In most situations, it is |mpractlcal to physically monitor each farm or land parcel that is suspect of
contributing i source Th|s, -, is appr ion of remote
sensed data toward ive areas. Precision and specific features of remote

sensed data are considered comparable to actual field measurements Thls study demonstrated that use of

GIS technologies and available remote sensed for
characterization of the St. Francis watershed study areas. Thls information was then used as dlrect
parameter inputs into the hydraulic model, WEPP. i were then

through the linking of GIS and hydraulic models.

This study also demonstrated that WEPP was sufficiently robust to show differences between BMP
effects among varying row crop production fields and land manage ment practices. WEPP simulations
consisted of runoff and erosuon fmm field responses and BMP selections for cotton and soybean croppmg
systems Rell ity of the was from iled literature
of BMP showed the models sensitivity in determi
conservation suggestions.

The prevalence of field variability emphasizes the need for accurate descriptions of input parameters.

ng definitive

Appllcatlons of appropriate BMPs allows the user to specifically plan land use for potential environmental

of int source i control.
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