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Monthly rainfall 
intensity data was 
provided by USDA-
NRCS and inter-
polated over the 
watershed.

The soil erodibility 
factor is available 
as part of the Soil 
Survey Geographic 
(SSURGO) dataset.

Elevation data 
from the National 
Elevation Dataset 
was processed by an 
ArcGIS script created 
to calculate the LS 
factor.

Spatial data used to 
estimate the surface 
cover and land use 
was provided by the 
USDA Agricultural 
Statistics Service’s 
Crop Data Layer.

The locations of con-
servation practices 
within the watershed 
were provided by 
Cheney Lake Water-
shed, Inc.

Multiplying the 
factor layers 
produces an annual 
erosion estimate.
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Figure 1. The version of RUSLE used as a basis for this GIS method.
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Prioritization of Conservation 
Practice Implementation

Phosphorus and sediment runoff are the primary causes 
of eutrophication in Cheney Lake, the main water source for 
Wichita, Kan. Eutrophication is an increase in the fertility of a 
body of water, which results in algal blooms, decreased dissolved 
oxygen, foul taste, odor, and possibly fish kills. Conservation 
practices such as no-till farming and nutrient management can 
reduce phosphorus and sediment loss from high-risk agricultural 
fields, thereby decreasing eutrophication. The challenge is 
finding ways to prioritize conservation practice implementation 
in fields with the greatest need, thus providing the greatest 
benefit.

Erosion is a major factor influencing both sediment and 
phosphorus transport from fields and can serve as a general 
indicator of nonpoint source pollution risk. Erosion potential of 
different fields can be estimated with the Revised Universal Soil 
Loss Equation (RUSLE). Traditionally, RUSLE is applied to 
individual fields and requires a field visit. A Geographic Infor-
mation System (GIS) model based on the RUSLE calculation 
can, however, estimate field-level erosion without the need for a 
field visit, which can make it more convenient for determining 
erosion over large areas, such as watersheds. This model benefits 
from flexibility in data sources, high spatial resolution, and 
intuitive operation. The resulting erosion estimates can be used 
to prioritize or evaluate conservation practices.

The goal of this project was to develop and validate a GIS 
model based on RUSLE; and to use that model to estimate 
watershed-scale erosion, prioritize agricultural land for conserva-
tion practice placement, and evaluate historical conservation 
practice placement within the Cheney Lake Watershed.

Methods
The version of RUSLE used as a basis for this GIS method 

was a multiplicative model (Figure 1).
The GIS model estimates were compared to non-GIS soil 

erosion estimates for 25 locations in Cheney Lake Watershed. 
Non-GIS erosion estimates were made with RUSLE 2.0, using 
input collected via direct field measurements and producer 
interviews. The GIS model explained 55 percent of the variability 
in the RUSLE 2.0 estimated erosion and correctly identified 80 
percent of the fields with high erosion rates.

Results
The RUSLE-based GIS method was used to estimate soil 

erosion for the Cheney Lake Watershed based on pre-study 
management (1994) and current management (2009). Fields with 
an average erosion rate within the top 20 percent of the watershed 
were prioritized for conservation practice implementation (i.e., 
designated as “priority” fields). The priority fields account for an 
estimated 56 percent of the total watershed erosion. Analysis of 



Table 1. Priority and non-priority fields (based on 1994 
management) that received conservation practices

Practice Priority area 
(%)

Non-priority area 
(%)

CRP 13.6 5.1

Financially incentivized BMPs 12.7 11.0

Voluntary no-till 13.5 17.9

Table 2. Tillage management in crop production fields 
identified as priority and non-priority

Tillage management Priority area (%) Non-priority area (%)

Conventional-till 71 57

Reduced-till 27 21

No-till 3 22

Table 3. Land use distribution identified as priority and 
non-priority in Cheney Lake Watershed

Crop rotation / 
Land use

Priority area 
(%)

Non-priority area (%)

Wheat-sorghum-soybean 3.2 0.5

Corn-soybean 12.9 3.2

Wheat-sorghum 21.1 3.1

Wheat-soybean 1.8 2.8

Continuous corn 5.7 7.3

Continuous sorghum 3.6 0.6

Continuous wheat 51.1 17.7

Continuous alfalfa 0.3 2.0

Pasture/range 0.3 33.8

CRP 0.0 25.2

Other 0.0 3.7
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Figure 2. Location of priority fields for conservation practice implementation1994 estimates was used to evaluate 
historical conservation practice imple-
mentation. Analysis of 2009 estimates 
was done to describe the land use and 
management relative to conservation 
practice prioritization.

From the pre-study analysis, it 
was found that priority fields were 
more likely to be converted to CRP 
than nonpriority fields. There was 
little difference, however, in rates of 
conservation practice implementation 
for priority and nonpriority fields. 
Nonpriority fields were more likely 
to be voluntarily converted to no-till 
(Table 1).

Watershed analysis based on 
current management showed that priority areas have relatively 
more cropland in conventional tillage systems compared to the 
nonpriority areas and nonpriority areas have relatively more 

cropland in no-till (Table 2). Land use in priority fields was 
primarily continuous wheat production (Table 3).

Overall, the field-scale erosion estimates for this watershed 
will help prioritize future soil conservation practice placement 
and soil conservation efforts. 
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