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Moderate resolution (30 m) dlgltal eIevatlon models (DEMs) are normally used
to estimate slope for the parameterization of non-point source process-based water quality models.
These models, such as the Soil and Water Assessment Tool (SWAT), utilize the Universal Soil Loss
Equation (USLE) and Modified USLE (MUSLE) to estimate sediment loss. USLE relies on a slope
length and steepness (LS) factor which has a very significant effect on USLE outputs. For example, a

[ Estimation of Sediment and Nutrient Loss Through Modeling]
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discussed.

LiDAR offers finer spatial resolution but it is not necessarily
appropriate for the parameterization of existing water quality models, since it results in higher
slope calculations and shorter slope lengths, which changes the magnitude of sediment loss
estimates. Slope is often overlooked as a calibration point since it is seen as a quantitatively
measured value, as opposed to a modeled or interpolated value. Depending on the scale of a
project it may be appropriate to resample the 3m DEM to 10 or 30 m to match the slope
distribution used in the original empirical relationship in the USLE. The influence of DEM scale
on model results should be tested in other regions with varying geomorphology.
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Table 1: VValues assigned by the GIS interface based on the various DEM inputs. 35
3m 10m 30m 90m
Avg. Slope Length (m) 102.4 115.6 115.7 118.0
Average Slope (m/m) 0.0301 0.0146 0.0142 0.0115
LS Factor 0.4848 0.2396 0.2355 0.2086
Slope Class HRU | Area | HRU | Area | HRU | Area | HRU | Area
Delineations Count | km? | Count | km? | Count | km? | Count | km?
0-2 569 426 | 880 | 664 | 873 | 660 | 916 | 701
2-4 380 275 | 126 87 135 93 117 78
4-6 41 30 19 14 22 14 12 7
6-8 3 2 4 2 4 4 -- --
>8 78 55 21 21 15 17 1 2
Total 1071 788 | 1050 | 788 | 1049 | 788 | 1046 | 788
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