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RUSLE2 computes sheet and rill erosion, 
not concentrated flow erosion 



Tillage 
erosion 



Ephemeral gully channels end RUSLE2 
hillslopes (AH 703) 

 

Presenter
Presentation Notes
Selecting the representative slope length is an art, and the area of greatest uncertainty in the application of RUSLE2



To make use of LiDAR topotraphic 
sources a 2-D version of RUSLE2 

 RUSLE2 runoff event sequences 
 Slope length calculated from runoff 

ratios 
 GIS tools to identify raster flow 

network and channel locations 
 Linkage with a concentrated flow 

(ephemeral gully) erosion model 
 

Presenter
Presentation Notes
GIS tool development will be a major challenge. Requirements: channel identification after selective pit filling and flow barrier identification


http://www.neurala.com/index.html�


http://www.ars.usda.gov/Research/docs.htm?docid=20222 



http://www.ars.usda.gov/Research/docs.htm?docid=20222 



http://www.ars.usda.gov/Research/docs.htm?docid=20222 



Shell GIS program combines cells 
into profiles that end at channels 
 RUSLE2  Simulation Units 

 One Simulation Unit (“Profile”) for each Channel Cell 
 Defined based on drainage patterns (flow directions) 
 Input Layers: Flow Directions and Channel Cells 

Shell program:  
 sequences cells  
 calls RUSLE2 DLL 
Cell sequencing algorithm: 

 Start from channel cell 
 Find cells draining into current cell 
 If a contributing cell was found, move analysis to 

that cell and repeat search 
 ID No-Inflow cells; assign number 
 Inspect cells in downslope direction 
 Save cell connectivity in auxiliary data structure 

 

Presenter
Presentation Notes
RUSLE will run faster if the order of populating the Cells essentially follows the flow paths downslope, as changing a value higher on the slope will force recalculation of affected values for all cells below that



Slope length calculated as ratio of 
runoff leaving to runoff generated 
within cell 

Presenter
Presentation Notes
RUSLE2 determines effective slope length based on the ratio of runoff leaving a cell to that generated within the cell, enabling the appropriate accounting for topographic, soil, and management effects on local erosion estimates. This overcomes shortcomings of current 1-D RUSLE2 where slope length estimates cannot account for changing soil or management on the hillslope.



Example: Treynor WS 11  (AH 703) 

HISTORY 
 CT 1975-1997 
 Hedges 

established 
starting 1992 

 NT 1997-2002 
 
 
 

Presenter
Presentation Notes
Selecting the representative slope length is an art, and the area of greatest uncertainty in the application of RUSLE2
Topographic map (0.31-m contour interval) of Watershed 11 at Treynor, Iowa, illustrating appropriate RUSLE hillslope flow paths (Renard et al., 1997, Fig. 4-5B). 
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Presenter
Presentation Notes
C) water flow depths after one hour of steady runoff of 50 mm h-1 based on a 0.5 m DEM, anisotropic roughness, and a diffusive wave solution (Vieira and Dabney, 2011)



Scenarios to be Presented 

 Profile 2 vs measured runoff and sediment yield 
 Distributed erosion predictions 

 with initial channels and topography 
 with initial channels but steepness reflecting 50 years 

of tillage and water erosion 
 with channels and steepness reflecting 50 years of 

tillage and water erosion 

Presenter
Presentation Notes
GIS tool development will be a major challenge. Requirements: channel identification after selective pit filling and flow barrier identification
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Presenter
Presentation Notes
Observed (A,C,E) rainfall (right axis) and runoff and  sediment yield (left axis) for Watershed 11 in Treynor, Iowa during three management periods, and the predictions (B, D, F) of RUSLE2 for profile 2) based on a 7 Mg/ha corn grain yield.   Figure F also illustrates the improved runoff prediction resulting from including the erosivity density adjustment to the RUSLE2 Curve Number (Dabney et al., 2011) on predicted monthly runoff.
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47 Mg ha-1 y-1 48 Mg ha-1 y-1

22 Mg ha-1 y-1 0.86 Mg ha-1 y-1

Presenter
Presentation Notes
Flow vectors and patterns of annual RUSLE2 soil loss on 3-m rasters and the field average value, for corn yielding 7 Mg ha-1 with spring-plow tillage (A, B), with grass hedges (C), or no-till corn with grass hedges (D). Concentrated-flow channels based on 600 m2 minimum contributing area using a D8 flow routing algorithm (A, C, D) or using the neural-network modified D8 algorithm (B) being developed by Agren, Inc. 



D

BA

C

47 Mg ha-1 y-1 22 Mg ha-1 y-1

29 Mg ha-1 y-1 16 Mg ha-1 y-1

Presenter
Presentation Notes
Figure 3. Field average soil loss and flow vectors and patterns of annual RUSLE2 soil loss on 3-m rasters for conventional tillage spring-plow corn yielding 7 Mg ha-1 using: (A) original topography and flow channels based on 600 m2 minimum contributing area, (B) original topography and flow channels with grass hedges, (C) original channels and flow vectors with steepness modified by 50 years of tillage and water erosion, and (D) flow channels and vectors modified to reflect terrain elevation predicted after 50 years of tillage and water erosion.




Presenter
Presentation Notes
Fig. 5. Illustration of how flow directions determined by the D8 algorithm can cross single-pixel terraces (blue), passing from yellow to yellow shaded cells.



 
cba

Presenter
Presentation Notes
Fig. 6. Illustration of problems with determining correct slope steepness in the vicinity of sharp breaks in topography such as those caused by the existence of a terrace.  If a channel is defined upslope of the terrace, the channel elevation can be used to solve the problem there, but downslope of the terrace, slope steepness is generally estimated to be anomalously high by a 3x3 moving kernel (green shading).  For cell D, estimating slope from points C and E gives the slope steepness represented by the green line; a more accurate representation is shown as the blue line, which is the steepness between cells D and E.

Fig. 7. The slope steepness of cell “E” near a feature such as a terrace (shown as blue cells) is overestimated if a standard 3x3 kernel method uses elevation points that lie on the top of the wall (D and H) or on the opposite side (G).  A better method that recognized wall cells would exclude points D, G, and H and utilize only data points on the same side of the wall. Excluded cells would be substituted by interpolated values computed using only valid cells.  For example, the value cell H in (c) could be substituted by linear interpolation using cells B and E.



Summary 

 RUSLE2 is a hybrid field-scale conservation 
planning tool 
 

 RUSLE2 is being optimized to create distributed 
erosion estimates based on LiDAR data 
 

 Representative runoff event sequence outputs are 
suitable for linkage with an ephemeral gully model 
 

 Improved GIS tools are needed before feedback 
will create realistic topographic patterns 



Questions? 

2010 
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