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Determining the interaction and impact of surface
runoff and subsurface flow processes on the en-
vironment has been hindered by our inability to
characterize subsurface soil structures on a wa-
tershed scale. Ground penetrating radar (GPR)
data were collected and evaluated in determining
subsurface hydrology at four small watersheds
in Beltsville, MD. The watersheds have similar tex-
tures, organic matter contents, and yield distri-
butions. Although the surface slope was greater
on one of the watersheds, slope alone could not
explain why it also had a nitrate runoff flux that
was 18 times greater than the other three water-
sheds. Only with knowledge of the subsurface
hydrology could the surface runoff differences be
explained. The subsurface hydrology was devel-
oped by combining GPR and surface topography
in a geographic information system. Discrete sub-
surface flow pathways were identified and con-
firmed with color infrared imagery, real-time soil
moisture monitoring, and yield monitoring. The
discrete subsurface flow patterns were also use-
ful in understanding observed nitrate levels en-
tering the riparian wetland and first order stream.
This study demonstrated the impact that subsur-
face stratigraphy can have on water and nitrate
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EXPERIMENTAL METHODS

Field Description
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RESULTS AND DISCUSSION

Watershed Characteristics
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TABLE 1
Percent of Each Watershed in Various Slope Classes

Surface Slope Class
Area

Watershed (ha) 0–1% 1–2% 2–3% 3–4% 4–5% 5–6%

A 3.6 40 60 0 0 0 0

B 3.4 40 53 7 0 0 0

C 4.0 0 34 61 3 0 2

D 4.1 18 52 30 0 0 0
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Water and Nitrate Runoff Fluxes
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TABLE 2
Cumulative Surface Water and NO3-N Fluxes Exiting

Watersheds during August and September 1999

Water Flux NO3-N Flux

Watershed m3 /Watershed m3 /ha kg/Watershed kg/ha

A 687 191 1.27 0.35

B 966 284 1.86 0.55

C 2678 670 35.59 8.90

D 840 204 2.11 0.51
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