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Welcome to RUSLE2
Version 2 of the Revised Universal Soil Loss Equation (RUSLE2) estimates soil loss, sediment yield, and sediment characteristics from rill and interrill (sheet and rill) erosion caused by rainfall and overland flow.  RUSLE2 uses factors that represent climatic erosivity, soil erodibility, topography, cover management, and support practices to compute erosion.  

Although RUSLE2 is a second generation of RUSLE1, it is not simply an enhancement of RUSLE1.  Instead RUSLE2 is a new model with new features and capabilities. RUSLE2 is much more powerful than RUSLE1, has improved computational procedures, and provides more output useful for conservation planning than RUSLE1.   

RUSLE2 calculates average annual soil loss on each ith day according to the formula:   

ai  =  ri ki li S ci pi.   To emphasize, values for these factors are average annual values for a particular day, not for the year.  The calculated average annual soil loss values for each of the 365 days for each year of the rotation are then averaged to obtain the average annual soil loss, A.
Many of the values in the database are the same for both RUSLE1 and RUSLE2. However, there are differences.  For example, the climatic factors are different.

Since RUSLE2 uses different computational procedures and updated data sets, RUSLE2 soil loss values can not be compared directly with RUSLE1 soil loss values.

RUSLE2 does not estimate erosion caused by snowmelt.  Precipitation used to estimate R-values is based only on rainfall.

Other Tools in RUSLE2:

Soil loss prediction, sediment delivery are not the only products of RUSLE2. 

Other tools such as the Soil Conditioning Index (SCI) and the Soil Tillage Intensity Rating (STIR) use the same databases as does RUSLE2.  As a result, SCI and STIR have been incorporated into RUSLE2 Version 1.16.1.0 (Mar 3, 2004).  This is the version currently loaded on Maine FO computers.  There is an older Excel version of the SCI which will become obsolete with the implementation of RUSLE2.  STIR values can not be obtained any other way.  

The SCI is a numerical rating tool used to identify the trend of soil carbon for given conservation management systems, which are key indicators of the status of soil quality.  A positive SCI indicates the trend is upward; a negative SCI indicates the trend is downward.  

The STIR model rates all tillage, planting, harvesting, and other mechanical operations done in a cropping system according to soil disturbance and calculates an overall STIR for the cropping system.  STIR identifies cropping systems in which soil disturbance is kept to a minimum.  The rating allows for flexibility in tillage methods and crop rotations as well as removes any confusion with regard to semantics or local terminology for tillage descriptions.  Tillage practices commonly referred to as no-till, direct seed, or zero tillage under practice 329A will likely have STIR values generally below 30.  Mulch tillage (329B) and operations that rotate tillage between no-till and other more intense forms will have higher STIR values.  Tillage systems with STIR values greater than 100 are typically considered conventionally tilled systems.  STIR does not give bias towards any specific landscape, soil, or cropping region.

Why use these Tools?  

Reason 1.  NRCS State Quality Criteria requires that Sheet and Rill erosion does not exceed the Soil Loss Tolerance “T”.   RUSLE2 will be used to determine if this criteria is met.  State Quality Criteria also requires that the Soil Conditioning Index be positive for the resource concern, Soil Condition – Organic Matter Depletion.  The SCI in RUSLE2 will be used to determine if this criteria is met.  

The article “Managing Soil Organic Matter – The Key to Air and Water Quality” available from the Soil Quality Institute web site describes how we must now go beyond erosion control and manage for soil quality.  In short, we should go beyond T and manage for C (soil Carbon).

Reason 2.  Eligibility and enrollment category criteria in CSP (and possibly updated older Farm Bill programs) require that specific numerical values be met.  RUSLE2, SCI, and STIR will need to be run to obtain the site or field specific values needed to determine eligibility and enrollment categories.

Opening RUSLE2:
Open the RUSLE2 program by double clicking on the RUSLE2 icon on the desktop.  Or if the icon is not available, left click on Start, then All Programs, then USDA Applications, then RUSLE2, then Rusle2 Soil Erosion Prediction.  

If the RUSLE2 icon is not on your desk top, you can create one by right clicking on the RUSLE2 Soil Erosion Prediction file and selecting Create Shortcut from the menu.  Select Yes to put it on the desktop.
Before RUSLE2 can be used, site specific data must be collected.  An Excel spreadsheet is available that contains a list of field specific data that needs to be collected.  Default data is available for some of these parameters.
General Mouse Rules (all are left clicks):
Single click to open items in the tool bar and cells.

Double click to open all folders and files in database windows.

Click arrows to open pull down menus.

Double click files in menus to select them.


Right clicking on any heading or title of a row, column, or cell will open a 


window displaying a number of available options.

Toolbar:
The Toolbar is located at the top of the RUSLE2 screen.  It works like any other windows based toolbar.  You can see what the name of the icon is by moving the curser up from the grey area and positioning it on the icon for a moment.  
The left most group of three icons are Save, Save As, and Duplicate.  

The next two groups of 5 icons are the edit buttons: Cut, Copy, Paste, Undo, and Redo.
These first 8 icons are active depending on what folder or file is opened.

The next group of 3 icons are user profile template buttons.  

The Load Template icon loads the desired user profile template.  

The Edit Current Template icon allows user to edit current user template and to select the current user template to automatically open on startup.

The Save Current User Template as icon saves the current settings. 

The large middle group of 15 icons are database (object) access buttons.
From left to right, they are:  Plan, Worksheet, Profile (green slanted line), Climate (sun, cloud, rain), Storm Erosivity (falling raindrop), Soil (thin brown layer), Management (yellow clipboard), Operation (green tractor), Vegetation (corn plant, Residue, Contouring, Strip-barrier, Channel-impoundment, Hydrology element flow path, Deep soil drainage.

Clicking on Help, then Introduction will display the hierarchy of the databases.
The last button on the right is the Auto Update button which turns the calculator on and off.  Most of the time it should be on (checked).  When working with large files that need a lot of edits for yields or other changes, then it is useful to turn the calculator off (un-checking).  Otherwise the calculator will calculate every time a change is made, which takes some time for a large file.  Some of the large Corn-Hay files will take up to 15 seconds to calculate.  Users need to remember to turn the calculator back on after editing.
Menu Bar:

The Menu Bar is located above the Tool Bar.  It contains the following items:

File Database Edit View Options Window Help.

Clicking on any of these will open a menu of options that can be performed.  Some buttons don’t become active unless folders or files are open.  Many of these options are also located as icons on the toolbar.
Status Bar:

The Status Bar is located at the bottom of the RUSLE2 screen.  On the left side is shown the process status and/or helpful hints.  On the right side are 3 pieces of information including: the R2_NRCS_Fld_Office access level, the NRCS user template that is loaded, and the database that is loaded.
Loading the Database:

RUSLE2 is a program.  There has to be a database loaded to work with the program.  The database contains all the data to be used for a particular area.  State Agronomists or others build databases specific for each field office or for a specific purpose like training.   To load the database for this training, do the following:

If the Introduction menu, Profile menu, Profile or other object is open, close or cancel it.  

Click Database on the menu bar.  

Click Open alternate from the pull down menu.

Select RUSLE2Training.gdb from the RUSLE2 folder and click open.
RUSLE2Training should appear in the bottom right of the Status Bar once it is loaded.
Databases specific to each field office have been built and are in the RUSLE2 folder on the shared F drive of the field office server.  To load the field office database follow the first 3 steps above.  Instead of selecting RUSLE2Training.gdb, users will need to navigate through “My Computer” on their desktop menu to get to the RUSLE2 folder on the FO server F drive.  The database will be called (field office)_(date) RUSLE2.gdb where (field office) will be the name of a specific field office and (date) will be the date in months and years when the database was created.  It will take half a minute to access the field office database from the server.  

Automatic Loading of the Database:

Once a database has been loaded into RUSLE2, it can be made to automatically load into RUSLE2 every time RUSLE2 is started up by doing the following:


Click on Database on the Menu Bar.


Click on Startup Database.

Click on Database again.  A check mark should be in front of Startup Database.


Click in the grey area to close window.

Loading NRCS User Templates:
There are a number of user templates that can be used with RUSLE2.  

The NRCS RUSLE Lite 030404 will be the user template used for most calculations done in Conservation Planning where 030404 will be the revision date. Newer revisions will have a 082404 date.  

To load a user template, do the following:


Click on the Load Template icon (9th from the left).


Click on NRCS RUSLE Lite 030404.xml


Click on Open.


NRCS RUSLE Lite 030404 should now

appear on the Status Bar at the bottom right of your screen.
To have the NRCS RUSLE Lite 030404 Profile load automatically and to have the Profile menu appear automatically on startup, do the following:

Click on the Edit Template icon (10th from the left).


Click the Startup tab.


Check Use this template on startup.

Activate the button for File Type.

Click on the down arrow at the right of the window and select Profile from the 


pull down menu.


Activate the button for New file.

Click OK

Save the current user template in Users as NRCS RUSLE Lite 030404.xml depending on which template you are using.


Important: before saving, always make sure that the file you are saving to agrees 

in name with the user template you have opened as shown in the status bar 

at the bottom right of your screen. 

 Basic Data Entry Instructions

Profile Screen
Data entry is done through the Profile screen.  The Profile screen allows data entry for only one alternative for a specific field situation.  The Profile screen can be accessed by clicking on the Profile icon (green slanted line) in the tool bar.  If the instructions in the last paragraph on page 7 have been followed, then the Profile menu will automatically be displayed when RUSLE2 is opened.  Once in the Profile menu, choose the profile you wish to work with by double-clicking on the file name.  In most cases, choose the “county named” profile that comes with the field office database as the default file to work with.  If the “Default” profile is chosen, be sure to change the 4.3 to 0 for the “Wind & Irrigation-induced” value (upper most value) in the Soil Conditioning Index screen.  The exact layout of the Profile screen will depend on the User Template selected.
General Mouse Rules for Profile Screen (all are left clicks):
Double click files in menus to select them.
Single click to open items in tool bar and cells.

Single click to open the yellow folders in Profile screens

Single click arrows to open pull down menus.

SELECTING A PROFILE:

The Profile that represents the one-fourth to one-third most erodible part of the field or area is selected as the one to use in conservation planning.  RUSLE2 is run on this profile to estimate soil loss, which is used to choose a management practice that adequately controls erosion.
STEP 1: Climate

Click on the down arrow for Location.

Double click USA.  Click on the + to open Maine.

Double click the county the field is in.

STEP 2:  Soil

Click on the down arrow for Soil.

Scroll down to bottom to find Maine folder.  Double click to open.

Double click Soil Survey for county.

Double click Map Unit.  Select the dominant one for the area being evaluated.

Double click component.

Some complex map units have more than one component.  Select the dominant component.  This usually is the component with the highest %.  However, field investigations may show that the other component actually may be the dominant component.  In this case, select the dominant component based on field observations.

STEP 3:  Topography
Enter slope length and average slope steepness for the profile being evaluated by single clicking on cell and enter values.  Double click to edit values already in cells.  Actual Row Grade can not be entered here.  It has to be entered in Step 5.

Slope length and slope steepness values are field determined values.

Profile lengths on most landscapes generally are less than 250 ft. and usually do not exceed 400 feet.  

Slope lengths are the longest (generally greater than 125ft) on:  


3 to 10% uniform slopes 


smooth glaciated till ridges

Slope lengths are the shortest (generally less than 125 ft) on:  


slopes less than 3% and greater than 10 %. 


marine and lacustrine sediments 



Areas where bedrock is a nearby component 

STEP 4a:  Select Base Management (1st year in rotation)
Click on the down arrow for Base management.

Double click CMZ60 from the pull down menu.  Crop Management Zone 60 includes Maine, New Hampshire, and Vermont.  Select the crop management template from one of the three folders that best fits what the producer plans to do.  

Folders a. and b. are write protected.  They are owned by NRCS.  Users can make changes to these but will have to save them in Folder c.  Folder c. is owned by field office users.  Users can add, delete, modify, or whatever to files in Folder c.


Existing rotations can be modified or new rotations can be built in Step 4a 
by clicking on the yellow folder for the management selected and using Rotation 
Builder within the folder.  Advanced 
training will be given on this technique.

STEP 4b:  Step 4b will not be used in Maine.  Step 4a (described above) will be used to modify an existing rotation or build a new rotation. Step 4b will not show up if the NRCS RUSLE Lite mmddyy user template is used.
STEP 4C:  Rock cover %:

Rock cover on the soil surface acts as ground cover and reduces erosion much like plant litter, crop residue, and mulch.  RUSLE2 combines rock cover with other ground cover into a single value, taking into account the overlap of plant and applied materials on the rock cover.  Rock size of greater than 3/8 of an inch is measured.  Rock cover is measured like other residue using a line point transect or the picture and dot grid technique on representative areas.  The appropriate time to measure rock cover is the 1/4 to 1/3 period of the year during the crop rotation when the slope is most susceptible to erosion.  The best time to measure rock cover on cultivated land is after rainfall has exposed the rock and its influence can be readily seen.  

Enter value for “Rock Cover %” for the selected soil component in step 2.  Rock cover % is intended to be a field determined value.  If field measured values are not available, use the following guidance:  

· For marine and lacustrine sediments, outwash sands, and floodplains, the representative value to use is 0%.  

Examples: Adams fine sandy loam, Allagash fine sandy loam, Buxton silt loam, Boothbay silt loam, Fryeburg silt loam, Nicholville silt loam, Salmon silt loam.

· For glacial till and gravelly outwash soils with no texture modifier, the representative value to use is 7%.  

Examples:  Bangor silt loam, Berkshire fine sandy loam, Colton loamy fine sand, Conant silt loam, Daigle silt loam, Dixfield fine sandy loam, Hermon sandy loam, Hollis fine sandy loam, Howland silt loam, Marlow fine sandy loam, Plaisted silt loam,    

· For soils formed in shaly soils with predominantly flat fragments like Thorndike and Winnecook with no texture modifier, the representative value to use is 15%.  
Examples: Thorndike silt loam, Thorndike loam, Winnecook silt loam, 
· For glacial till and gravelly outwash soils with a gravelly texture modifier, the representative value to use is 15%.  

Examples: Colton gravelly sandy loam, Caribou gravelly loam, Machias gravelly loam, Plaisted gravelly loam, Stetson gravelly loam, 
· For soils with predominantly flat fragments like Thorndike, Winnecock, and Mapleton with a shaly or channery texture modifier, the representative value to use is 30%.
Examples: Thorndike channery silt loam, Thorndike shaly silt loam, Winnecook channery silt loam, Mapleton channery silt loam, Mapleton shaly silt loam
· For stony, rocky, very stony, or very rocky soils, use the % rock cover determined for the corresponding non-stony or non-rocky map units.
To use higher values than these requires field measured % rock cover values using the line intercept method or the picture and dot grid method.

Yields can be adjusted if documented yields are available.

Option 1.  Use pull down menu and change all yields using one of the options in the menu..

Option 2.  Go into individual yield cells and change values as needed.

Residue Burial Levels can be adjusted if justified.  This should be rarely done.

External Residue Levels (manure and mulches) can be adjusted if documented.  These values are on a dry matter basis.

STEP 5:  Supporting Practices

Contouring:  

Row grade is selected here.  Use “absolute row grade” values from pull down menu.

Strips/barriers:  

Select type of strip (double click) from pull down menu.  Select specific option by double clicking.  Select closest vegetation type.

Diversions/Terraces/sediment basins:

Select the structure that best applies (double click).

Subsurface drainage:

Select if 100% drained.

Soil loss for conservation planning is shown at the bottom.  There are other soil loss outputs, but Soil loss for conservation planning is the output we will be using for conservation planning.

Enter “Info” in the large block if needed.

Soil Conditioning Index

At the very bottom of the profile screen is the folder for the Soil Conditioning 
Index (SCI) as well as for the Soil Tillage Intensity Rating (STIR).  Click on the 
yellow folder for the SCI to view computed values.  These values compute 
automatically when data is entered into RUSLE2.


Be sure that the “Wind & Irrigation-induce” value is set to 0.  This value has  
to come from the Wind Erosion Prediction Model (WEP) which is not used in 
Maine.  If it appears, the default value of “4.3” needs to be changed to “0”.


There are 3 sub-factor values for the SCI:



Organic Matter (OM)



Field Operations (FO)



Erosion (ER)

Saving, Naming, and Printing Profiles

Saving Profile:

Be sure to click on the “Save As” icon.  Save in the name of farm or producer and field identifier, example: Hill Top Farm, Tract 501, Field 1, Alt 1.    

WARNING: Do not use   \ | / : < > * “ ?  in the file name.  You will get an error message.
Printing:  


Click “File” 


Click “Print to MS word template” 

Choose “NRCS RUSLE2 Profile Record with SCI.pro.dot”


Edit as needed.  You may have to do some formatting, font size etc.


It is a good idea to add the “T” value for the soil and Rock Cover % used

under “Inputs”.

It is absolutely necessary to save this electronic WORD document in the

Customer File – Determinations Folder in Tool Kit.  This WORD file can also be saved else where, if desired.

Print a hardcopy from WORD.  

Modifying Existing Management Templates

In Profile screen Step 4a, select the management template from the multi year (folder b) rotations that best represents what the farmer is doing or what is being planned for.  Click on the yellow folder for the base management.
There are two ways to modify a management template.  

Method 1.  This method involves changing, adding, or deleting a single year template that was originally used to build the rotation.  If this method is used it must be used before using Method 2.

Step 1.  Click on the yellow folder “Rotation builder for this management”.

At the top of the Rotation Builder screen are the single year managements that were used to build the multi year rotation.  To see the complete name of any single year template, click on the down arrow to the right of the name and move the curser down to the highlighted row.  The complete name will display for a few moments. 
Any year may be duplicated or deleted by clicking on the grey button at the left of the target row. Duplicate it or delete it by using the + or – buttons at the top of the year column.

Step 2.  To change a management for any year, click on the down arrow, scroll up or down to find the desired replacement.  Double click to select it.  

Step 3.  Select “Apply” at the bottom of the Rotation Builder screen to build the modified rotation.  Wait for the calculations to complete.   Then select “Apply and close”. 

Go on to Method 2 if further changes are to be made.  If not, save and name the modified crop management file as described on page 15.
Method 2.  This method involves changing operations or vegetations within a rotation.  Using this method will break the links with the single year management templates that were used to build the multi year rotation.  

Step 1.  Any row may be duplicated or deleted by clicking on the grey button at the left of the target row.  Duplicate it or delete it by using the + or – buttons at the top of the column.

Step 2.  Click on the down arrow for the operation desired to be changed.  Scroll up or down to find the desired replacement.  Double click to select it.  

Step 3.  If called for by the new operation, click on the down arrow for vegetation or External Residue.   Scroll up or down to find the desired file.  Double click to select it.  

Save and name the modified crop management file as described on page 15.

Building a New Management Template
There are several ways to build a new management (rotation) template if no multi year template comes close.  The method described below is essentially Method 1 described on the previous page and is least likely to cause problems.  

In Profile screen Step 4a, select (double click) the management template from the a. single year/single crop folder that best represents the first year in the new rotation to be built.  Click on the yellow folder for the base management.
Step 1.  Click on the yellow folder “Rotation builder for this management”.

At the top of the screen, “None” will be shown for “Management”.  Click on the down arrow to the right of “None”.  Open CMZ60 (double click).  Select (double click) the management template from the a. single year/single crop folder that best represents the first year in the new rotation to be built as you did before. 

Step 2.  Duplicate the first year by clicking on the grey button at the left of the row.  The whole row should be highlited.  Duplicate it by clicking on the + button at the top of the year column.

Step 3.  Change the management for the second year (the duplicate) by clicking on the down arrow, scrolling up or down in the a. Single year/single crop folder to find the desired crop management for the second year.  Double click to select it.  

Step 4.  Repeat Step 2 to select single year crop management s for the remaining years in the new rotation.  To see the complete name of any single year template shown in the Management column, click on the down arrow to the right of the name and move the curser down to the highlighted row.  The complete name will display for a few moments. 
Step 5.  Select “Apply” at the bottom of the Rotation Builder screen to build the new rotation.  Wait for the calculations to complete.   Then select “Apply and close”. 

Step 6.  Save and name the new rotation as described on Page 15.
Saving and Naming Management Templates

Field users of RUSLE2 can not save management templates in:

a. Single Year/Single Crop Templates or
b. Multi Year Rotation Templates.  

User modified or built templates must be saved in:

c. Other Local Management Records.

A file that has been modified will have an “*” at the end of the file name and will have to be saved or it will be lost.
Be sure to save new and modified managements for two reasons.  

First, a profile using a modified or new management that was not saved will not open properly.  

Second, the State Agronomist will remotely access the field office c. Other Local Mgt Records folders.  These will be reviewed periodically and added to the appropriate a and b folders for CMZ 60.

Step 1.  With the modified or new rotation template open, click on the “Save As” button or click on “File” and then “Save as”.

Hint:   Here is a time saving step if the new template name will be very similar to

the original name of the template that was modified.  


Highlight the current name of the template in the “Name” window at the 


bottom of the Save screen.  Right click and select “Copy”.

Step 2.  Locate the yellow folder with the up arrow in the upper left of the save

screen.  Click on this up arrow folder 2-3 times until you get to the menu 

showing the a. b. c. folders.  

Double Click on c. Other Local Mgt Records. 

This is the second part of the Hint above.  Highlight the whole name in the

“Name” window at the bottom of the Save screen.  Right click and click “Paste”.

Only do this if you have done the first part of the Hint described above.

Step 3.  Change or add to the name to reflect the modifications made to the template.  For

new rotations this probably will require writing a whole new name.  Use a format

similar to what is shown by the examples given below.


5 yrs Corn Silage, FP - 5 yrs grass-clover Hay; 2 cuts, manure, Z60

Potatoes 1yr, SD - Oats 1yr, clover underseeded, FP, Z60

Corn, sweet 1yr - Pumpkin 1yr; SD, winter cover, Z60 

Corn Silage 1yr; FC - Potatoes 1yr; FC, winter cover after both, manure
 on corn, Z60


WARNING: Do not use   \ | / : < > * “ ?  in the file name.  You will get

an error message.
Step 4. Click on “Save”
Database – Rearrange

Selecting “Database – Rearrange” allows user to do basic Windows functions to the Profile files and the management files in CMZ60, c. Other Local Mgt Records.
Click once on the folder or file to be edited.  Right click to bring up the Windows functions menu.  Basic Windows functions allowed are Cut, Copy, Paste, Delete rename, and New Folder.

These Windows functions can be used to organize or rearrange files and folders.

Examples:
In Profile, the New Folder function allows user to create folders in the name of the Farm or Farmer and “cut and paste’ appropriate profile files into them.

In the c. folder of Managements, the New Folder function allows user to create files for types of rotations and then “cut and paste’ management files into them.

The Rename function can be used to rename file name to a desired format so that like files will sort in a logical order.

The Delete function allows user to remove files and folders that are not wanted or no longer needed.
Database – Check consistency

Database - Check consistency is an option that allows user to force a consistency check of the database.  This check will uncover files that are not properly linked to critical files.  For example: this check will pick up files in Profile that are linked to a modified management that was not saved or a management that was renamed after being used in a Profile.
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