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Introduction:

*Rates of soil erosion are an important indicator of forest soil health.

*The Revised Universal Soil Loss Equation (RUSLE) was initially
selected to assess soil erosion potential on FIA/FHM P3 plots and data
collection methods were developed accordingly.

*The Watershed Erosion Prediction Project (WEPP) model for assessing
soil erosion potential can also be applied to P3 plot soil data. This model
has many advantages including use of climate station data, calculation of
soil erosion potential for ranges of precipitation return periods, and
calculation of soil erosion potential for different forest disturbances.

Objective:

*Demonstrate how the WEPP model can be used to calculate soil
erosion potentials using 1999 P3 plot data from Idaho as an example.

Table 1. Soil erosion data collected from P3 plots and input data needed for the RUSLE and Disturbed WEPP

models.
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Fig. 1. FIA/FHM P3 plot diagram. The rectangulararea shows the
proposed soil erosion plot area for detemining slope gradient and
slope length for soil erosion modeling. The mean of the soil cover
values from the four subplots was used as the input soil cover value
for Disturbed WEPP.
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State: Idaho

WEPP-predicted soil erosion rates on FIA P3 plots
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Fig. 3. Three-dimensional scatter plot of WEPP-predicted soil
erosion rates vs. soil coverand predipitation retum period for all
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Fig. 4. Three-dimensional scatter plot of WEPP-predicted soil
erosion rates vs. slope and predpitation return period for all
FIA/FHM plotsin Idaho assuming mature forest conditions (no
distubances).

WEPP-predicted soil erosion rates on FIA P3 plots
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Fig. 5. Three-dimensional scatter plot of WEPP-predicted soil
erosion rates vs. slope and predpitation return period for all
FIA/FHM plotsin Idaho assuming high-severity fire
distubances.
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*WEPP-predicted soil erosion rates for P3 plots in mature forest (median cover = 99%) are negligibly small high-severity fire conditions.

(Fig. 3) even on steep slopes (median slope = 35 %), although rates increase with slope steepness and
precipitation return period (Fig. 4). Median soil erosion rate for an average precipitation year = 0 tons/acre. Maximum
soil erosion rate for a 100-year return period precipitation year = 0.7 tons/acre.

*Disturbances greatly increase potential soil erosion rates (Fig. 5, 6 & 7), especially high-severity fires on
steep slopes during wet years (Fig. 5). High-severity fires produce the greatestsoil erosion potential followed by skid
trails followed by low-severity fires. The maximum predicted soil erosion rates for a 100-year return period precipitation year on
Idaho P3 plots disturbed by high-severity fires, skid trails, and low-severity fires are 85, 41, and 13 tons/acre, respectively for
plots on the steepest slopes.

Soil erosion potentials are notsensitive to soil texture for undisturbed areas (Fig. 8). Siltloam soils have the highest soil
erosion potential under high-severity fire conditions (Fig. 8).

1Select from climate station database. Use climate station with similar elevation nearestto plot location.

2Choices aresandy loam, silt loam, clay loam, and loam. Sinceslightly different soiltextures are collected in the field, usethe soil texture
conversion table tomatch the soiltextures collected in thefieldto those used by WEPP.

3WEPP div ides a hillslope into upper and lower areas or elements, but it can be applied to portions of a hilslope (e.g., plot area). Apply
the WEPP model to a rectangular area surrounding the foursubplots (fig. 1). Divide the area into two halves with equal slope lengths
(e.g, 112+ 112=224ft). Also,youmay want to consider the orientation of the plot on the hillslope when selecting slope lengths since
the area surrounding allfoursubplots is a rectangle and not asquare.

“Choose aforest or disturbancetype. Choices for forest type are 20-year dd forest (mature forest) or 5-yearforest (youngforest).
Choices for disturbance type are low-severiy fires, high-severty fires, orskid trails.

sUse the mean of the slopes for allf our subplots in the WEPP input table. Nomally, the 1stslope of the upper element is thetop of the
hillslope (0%) and the 2~ is the slope at the midpoint of the upper element. The 1stslope of the lower element is the midpoint of the lower
element and the 2 slope is the bottom of the hillslope. Since WEPP is being applied to an area the size of the whale plot, whichmay
be less than the whole hillslope area, use the same value for al four inputs.

sDivide the whole plot area into upper and lower elements of equal slope length (e.g., 112 + 112 = 224ft).

7Corresponds to a rectangular areasurrounding allf our subplots (fig. 1).

Soil cover = 100 - % bare soil. Usemean for al foursubplats.

Recommendations:

*Apply the WEPP model to the entire plot area (fig. 1) instead of to each subplot area individually. Divide the whole plot area
into equal halves for the slope lengths for the upper and lower elements in the WEPP input table. Additional enhancement: Consider the
orientation of the rectangular area surrounding the whole plot area on the hillslope for selecting slope lengths. Note: Anew slope length protocol
is being developed for a future version of the field guide.

*Discontinue collecting the litter cover and plant cover estimates as part of the soil erosion indicator. These data are not
needed for WEPP and can be obtained from field data collected as part of the vegetation indicator for use in RUSLE. Note: This
recommendation was included in the change proposal for version 1.5 of the field guide.

*Delete the 4-ft radius soil erosion miniplots from the soil indicator. The litter thickness and plant canopy height data collected from
these mini-plots are not needed for WEPP and can be derived from data collected by the down woody debris and vegetation indicators for use in
RUSLE. Note: This recommendation was included in the change proposal for version 1.5 of the field guide.

*Develop a procedure to automatically match the location of each P3 plot to the nearest climate station with an elevation
similar to the plot.

Summary and Conclusions:

*The WEPP model can be used to calculate soil erosion potentials on FIA/FHM P3 plots. WEPP offers
several advantages including use of climate station databases and calculation of soil erosion rates for a
range of precipitation return periods and disturbance scenarios. Recommendations are presented for

Table 3. Soil textures used by WEPP that correspond to soil textures
collected from P3 plots.

Sail textures in FIA field guide Sail textures used by WEPP

o o Sandyam using the WEPP model with P3 plot data. *Change soil texture designations in FIA field guide to match those used by WEPP.
*Preserving soil cover is the key to soil conservation. Since it is not possible to predict when high return
Sand Sandy loam q n n Ao ] q q L . References:
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FHM Posters home page ||| FHM 2002 Posters|



../index.htm
posters02.htm

