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ABSTRACT



Knisel, Walter G., editor. GLEAMS: Groundwater Loading Effects of Agricultural Management Systems.
University of Georgia, Coastal Plain Experiment Station, Biological and Agricultural Engineering
Department, Publication No. 5, 260 pp.

This publication describes an improved mathematical model to assess the effects of climate-soil-
management interactions on edge-of-field and bottom-of-root-zone water quality loadings. GLEAMS is an
extension of CREAMS with an enhanced hydrology component, a component for vertical flux of pesticides,
and a comprehensive plant nutrient component. Parameter editors are available for user convenience in
micro-computer applications. The publication is presented in three parts: Part I, model documentation; Part
II, model validation; and Part III, user manual.

Keywords: hydrology, erosion, sediment transport, plant nutrients, nutrient cycling, pesticide transport,
agricultural management, mathematical model, nonpoint source pollution.



PREFACE

This publication represents not only the efforts of the present authors, but the combined efforts of those
45 scientists and programmers contributing to the CREAMS model as well. It represents the continuation
of work that began with a workshop at Arlington, Texas nearly 16 years ago. CREAMS resulted from a
crash effort to develop a tool that could be used by the USDA-Soil Conservation Service and others to assess
the impact of alternate management systems on non-point source pollution. Through technology transfer,
model strengths and weaknesses were identified, and in 1983, work began on a component to consider
vertical flux of pesticides and what became GLEAMS. Now, the plant nutrient component has been added.

Since GLEAMS is a continuation of CREAMS, much of the material describing model concepts in that
document (USDA-ARS Conservation Research Report No. 26) is still valid. It was not considered necessary
or desirable to reproduce the applicable material here. Modifications and new components that have not been
documented elsewhere are included here.

Micro-basing CREAMS and the simultaneous development of GLEAMS on a personal computer made
it possible to generate parameter editors and data bases to enhance the utility of GLEAMS. The tremendous
advances in the world of PC's not only enabled these potentials, model users have almost unbelievable
computing power and speed on their desk top.

There are three parts of the publication: Part I is model documentation; Part II is nutrient component
validation; and Part III is the user manual. The user manual written to supplement the parameter editors. All
parameters are described and their availability is given to aid the user in parameterization.

The nutrient component was developed under cooperative agreement between the USDA-ARS-Southeast
Watershed Research Lab, Tifton, Georgia, and the Biological and Agricultural Engineering Department,
University of Georgia-Coastal Plain Experiment Station, Tifton, Georgia. Although model distribution,
support, and maintenance was transferred to the USDA-ARS-Grassland, Soil and Water Research Lab,
Temple, Texas, earlier this year, this publication was printed by UGA-CPES-BAED at Tifton to fulfill the
project.

Walter G. Knisel
Senior Visiting Research Scientist
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