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INTRODUCTION
In the face of climate change and uncertainty about future food
security, soil erosion is a mounting global concern. Agriculture
accounts for an estimated 75% of global soil erosion, and scientists posit that the current rate of erosion on agricultural land is
between 10 and 40 times higher than the rate of natural parent
soil formation. As curbing rates of soil erosion can improve
food security and ecosystem functioning, measuring and addressing the risk of erosion on agricultural lands is imperative.
This project estimates the risk of erosion in the Northern Salinas
Valley of California, an area known as the Salad Bowl for its
high agricultural output of lettuce and other specialty crops.
As agricultural practices such as tillage and cover cropping can
influence rates of erosion, identifying farming areas where erosion risk is highest may help policy makers more efficiently allocate conservation resources.

Data for inherent soil class erodibility (the K factor portion of
the Universal Soil Loss Equation) were collected from the
USDA Natural Resource Conservation Service’s Web Soil Survey. The K factor is a measure of erosion vulnerability based on
soil texture, structure, permeability, and organic matter, and values range from 0 to 0.69. Categorical data for land management
and continuous data for slope gradient and K factor were converted to raster layers and reclassified into tiers of erosion risk.
Through a weighted risk analysis, the contribution of land management, slope gradient, and K factor to overall erosion risk
were weighted at 50%, 25%, and 25%, respectively. As agricultural management has a significant impact on erosion and is the
proposed vehicle for mitigating soil loss in the area of interest,
the assigned weight for land management is twice as high as the
weights for slope gradient and K factor.

RESULTS & DISCUSSION
The final raster overlay map of the Northern Salinas Valley suggests that there is significant variation in erosion risk within the
area of interest. While estimated levels of risk are highest in the
Southwestern portion of the Northern Salinas Valley and along
the Salinas River, the final overlay suggests that high risk areas
exist throughout the whole region. The proximity of estimated
high risk areas to the Salinas River has implications for eutrophication, which entails the over-fertilization of water bodies caused
by agricultural nutrient runoff. Efforts to address agricultural
erosion in areas near the Salinas River might therefore be paired
with the implementation of riparian buffers to filter sediment and
runoff that harms marine ecosystems. The majority of estimated
high risk erosion areas corresponds with farmland that cultivates
strawberries, lettuce, cucumbers, broccoli, and peppers. This
finding may provide impetus to allocate educational and agricultural resources according to crop subsectors and create forums
for producers within the same subsector to share best practices in
mitigating erosion. As erosion on farmland undermines agricultural productivity and ecosystem resilience, minimizing erosion
in the agriculturally dense region of the Northern Salinas Valley
is critical to enhancing food security and preserving biodiversity.

LIMITATIONS

Through programs such as the Environmental Quality Incentives Program, national and
local governments can disseminate educational and capital resources that encourage
farmers to adopt erosion-mitigating techniques such as conservation tillage and integrated pest management. By targeting farms
in the Northern Salinas Valley with the highest levels of estimated
erosion risk, policy makers may be able to more effectively address the region’s contribution to erosion and enhance long term
viability of agricultural soils.

METHODS
Using data for three different variables in the Universal Soil
Loss Equation, this map estimates the risk of erosion in the
Northern Salinas Valley in California. Data for slope gradient
were collected from the U.S. Geologic Survey. Data for land
management were collected from the USDA National Agricultural Statistics Service Cropland Data Layer. This 2015 data set
estimates overall land use and specific types of crop cultivation.
As detailed data on the exact agricultural practices used on each
farm in the area of interest are unavailable, type of crop cultivated and other land cover categories (e.g. forested and developed areas) were used as proxies to estimate erosion-related
management practices. For example, areas that cultivate annual
row crops such as corn were assigned a higher erosion risk value based on typical conventional practices for row crops that
leave soil between wide rows fallow and therefore vulnerable to
soil loss. Orchard crops such as plums and peaches were assigned lower erosion risk values due to the ability of trees to anchor soil more effectively than annual crops.

Several limitations of this analysis call for additional research to
assess erosion risk in the Northern Salinas Valley. Data from
USDA National Agricultural Statistics Service on land use and
crop cultivation were used as proxies for land management. The
land management contribution to erosion risk is based on the imperfect assumption that cultivation practices for all crops in the
same category are homogenous. While the majority of farms in
the Northern Salinas Valley use conventional farming practices,
variations in soil conservation practices inevitably exist. Including farm level data on practices such as tillage would more accurately estimate erosion risk in the future. The USDA land management data are based on the agency’s best estimate of land use
from satellite images, which may misidentify some crop types.
Other variables beyond land management, slope
gradient, and K factor—such as rainfall and slope
gradient—contribute to erosion risk and should be
considered in future analyses. Lastly, while farms
in the region are typically larger than 900 square
meters, the data for slope gradient and land management are captured in 30 x 30 meter
cells and details finer than this scale
are not included in the corresponding
input maps or the final overlay map.
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