 

Quick guide for the use of DirTillEM:

1. launch the program

2. On the "Model Options" list, check the third one then click OK. This will open the DirTillEM main window and will bring up an “open file” window
3. Find the import data file (it has to be .TXT or .DAT) and then click Open. This will bring up the "Set Delimiter" window. 

4. Check the delimiter used in the import data file and click OK. We then come back to the DirTillEM main window

5. Change the "Total Tillage" as needed (default will be 1), then click "Run".

6. The tillage erosion map will show up in the picture box. In which, the gray scale represents the tillage erosion rates, the darker the color the more intensive soil accumulation; the red dots represent field boundary.

7. If total tillage is greater than 2, say 20, you can compare two given tillage by using the two "compare" boxes, e.g. you can get the map of the average tillage erosion rates between after 5 and 15 tillage by typing in  5 into the first box and 15 into the second box and then click "GO". You don't need to run the model again.

8. There are 9 check boxes on the left side, however, only the three in the middle are functional.

9. The "Reverse forward tillage direction every other rotation" box is checked by default. This was meant to switch tillage directions of the same years in every other rotation. When the “years in rotation” is set to 1, this means alternating-direction tillage. Check it off and click “Run” again, the model will simulate one-direction tillage. The function of the “Reverse lateral tillage direction every other rotation" box is similar, but it is for the lateral direction.

10. The “Define tillage (coefficients)” box is for multi-year rotation. Check this box and then the “Define” button on the bottom will be enabled (by default, it is grayed). Click the “Define” button will bring up the “Define tillage pattern and erosivity coefficients” window. You can input the coefficients in this window. Click “Done” after you are finished. Note in this window, the tillage pattern option boxes, the tillage depth and bulk density input boxes have not been made functional yet.
11. The “Output” button allows the save the data to a .TXT file. Currently, only the result elevation data are included in the output file.
Quick guide for preparing the DirTillEM import file:

1. Example files are provided.
2. It is recommended to prepare the data in the EXCEL and then save it as a .TXT file.

3. Tillage Depth, BD1, BD2, BD3 are not used in the calculation so they can be ignored.

4. Columns “Point”, “X” and “Y” are not used in the calculation so then can be ignored.

5. Rows run bottom up and Cols run left right. Both rows and cols start from 1. They do not need to be sorted as long as the numbers themselves are correct.
6. “Z” is elevation data
7. FwdDirection defines the direction of the tillage. The codes used are: 1, 2, 3 and 4 for right, down, left and up (or east, south, west and north, if it is easier to understand) directions. 0 is for in-field boundaries, i.e. if the forward direction of a point is defined as 0, then no soil is allowed to move into or out from this point. These points were showed as red dots in the map.

8. LtrDirection defines the direction of the lateral movement of soil by tillage. The actual direction is related to the forward tillage direction. The codes used are: 1 and 2 for right-hand and left-hand movement of soil, respectively, e.g. mouldboard plough. 0 is for no-specified lateral movement direction, e.g. sweeps (Note this does not means there is no lateral movement of soil).

9. BD_Till stores the till-layer bulk density at the points (Yes, it is allowed to vary across the landscape).

 

Notes:
1. The field boundary has to be physical boundary.

2. If only part of the field is simulated, extrapolations of initial elevation data for at least 3 columns and 3 rows outside the area of simulation are suggested.

3. For irregular field, make the grid big enough to cover the maximum and minimum Xs and Ys and define the forward tillage direction of the outside points as 0.

4. Except for the boundary areas, the results will be very similar to those of the old TillEM. However, small differences do exist since these two programs calculate slope gradient and slope curvature a little bit differently.

5. The multi-year rotation scenario hasn’t been carefully tested, use with caution.

Future development:
1. Diagonal tillage: The coding for this won’t be very difficult but will take some time (couple of days for sure).

2. Operations: simulate tillage erosion operation by operation rather than year by year

3.  Import user-defined tillage-direction data
4. A tool used to define tillage direction by the user interactively rather than in an import file

5. Soil constituent movement 
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