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Exercises Introduction: Evaluating Wind Erosion Problems with WEPS

These exercises are designed to provide the user with step-by-step examples of some
common tasks performed with the WEPS model. These exercises cover many topics
including basic model operation, file management, and building and editing field
management rotations within the Management/Crop Rotation Editor of WEPS
(MCREW). The focus of the exercises should be on learning to use WEPS for
conservation planning. Although the exercise scenarios use locations in various parts of
the United States, the skills learned in each exercise are intended to build the users
proficiency with WEPS that are applicable in many locations. Therefore, new users are
encouraged to complete all the exercises regardless of location of the scenario. First time
users should start with the first exercise then work through sequential examples as the
knowledge skill and abilities learned is progressive from the first exercise to the last.
Since WEPS is constantly being improved and parameters modified, the results may not
exactly match those reported in the exercises. This is not unexpected.

Note: As the WEPS model finishes a given run, it sometimes displays a warning that one
or more of the crops simulated did not reach maturity. This is not uncommon, especially
for crops that are harvested before reaching maturity such as forage crops. If such a
message is obtained, click “OK” to complete the run. If most of the year’s crops reach
about 95% maturity the run is OK to use. However, if many crop years are lower than
95%, check that the planting and harvesting dates for the crop are as expected for the
location being simulated. If it still does not reach 95%, contact the Natural Resources
Conservation Service (NRCS) Database Manager or NRCS Wind Erosion Specialist. The
user should resolve such maturity issues for crops that are harvested after reaching
maturity.

Definitions and Considerations

Projects and Runs: A "WEPS Project™ is a
& WEPS Project: Project directory or a working area where WEPS

File| Run ViewOutput Configuration Toc simulation runs are created. WEPS Project.wpj
files are located at: C\Documents and

Save Ctl-5 | o -

Set Run Location . IS:t?;[tlr{%s\Y_outr Na_me\My Documents\My WEPS
Reset iles\Project.wpj.

Ll b " A project stores all the parameters and files for the
Delete Run Ctrl-Dr

current simulation run being prepared within the
WEPS interface, as well as any files used in the
=i R chiL past for previous runs. For example, the project
= ch will contain soils .ifc files and management .man
files. Clean out project files when no longer
needed by clicking the File menu on the main interface and selecting one of the delete
functions.

Delete Management Rotation File Ctrl-td




A “WEPS Run” refers to a single simulation of a field with all associated input and
output files. Each run is stored in a separate folder or subdirectory which by default is
located under the current WEPS run directory. WEPS Runs are located at:

C:\Documents and Settings\your name\My Documents\My WEPS Files\Runs.

A WEPS run subdirectory stores a copy of all input files used to make the simulation run,
together with the output files generated from those inputs. Therefore, it is possible to
recall the identical WEPS run at a later date (and presumably get the same outputs when
using the same version of WEPS 1.2.9 and the weather generators/databases) because the
original input files are still available.

To review a previous run use the View Output Menu. A re-run is not necessary since the
outputs are stored in the run directory. However, there are several different output
reports. To view additional output reports load the previous run and re-run the
simulation. Run directories make it relatively easy to archive or remove WEPS runs as
alternative erosion planning scenarios are tested for a field or farm. For example, if a
change is made to create a different management alternatives, all the information in this
new scenario is saved to a new subdirectory under a new WEPS run name when the
simulation is made. Use the File, Export Run function on the main interface to send Run
directory files to another location.

Name all runs and files in WEPS carefully. Consider using the abbreviations to describe
run names so the name is not difficult to view in windows. Some special characters that
are not allowed in file or directory names used in WEPS include: @? * ~ & ~/\ < >

|.*n

Templates: A “Template” is a pre-built management rotation file or crop file.
Management templates are accessed through the Management Template folder and are
located on the C: drive at:

C:\Documents and Settings\All Users\Application Data\USDA\WEPS\Databases\nrcs\man.
Management templates (made by WEPS users) are stored at:

C:\Documents and Settings\All Users\Application Data\USDA\WEPS\Databases\nrcs\man\local
Crop templates (made by WEPS Users) are located in:

C:\Documents and Settings\All Users\Application Data\USDA\WEPS\Databases\nrcs\crops\local
Save local Crop or management templates in the local folder with a localized Bio
Adjustment Factor. It is very helpful to save a “calibrated” local management file to a

place where all users in a work group can use it. Use_the Configuration; Edit
Configuration pull down to store the local management files to a shared server location




Soil files are stored at:
C:\Documents and Settings\All Users\Application Data\USDA\WEPS\Databases\nrcs\soil

Several county soil files are usually placed on a shared drive in a FO. Users will need to
“map to” that drive to access the county soils. Use the Configuration, Edit Configuration
function on the main interface. If the user needs to run the model separated from the
server, the common soils directory can be downloaded to the above location and the
lookup pointed back to the above location using the configuration editor. NRCS users see
How to Access the Local Soils Data for detailed instructions.

Obtain soil files directly from the National Soil Survey Center in Lincoln, NE using the
Soils pull down and selecting NRCS Soil Data Mart function. Users must have an
internet connection to use this function.

Simulation Region Orientations and Angles: Field orientation and direction of tillage
within the simulation region in WEPS are independent and measured relative to true
North (0 degrees). Both the field orientation and tillage direction can be adjusted in
WEPS. Angles are important in WEPS because wind directions are simulated to mimic
the historic wind direction distribution for the selected location. Wind direction varies
from day to day therefore, erosion losses will also vary relative to field angle or ridge
orientation. Rotate a field in WEPS to represent the actual orientation on the
landscape. Field orientation will only rotate in a range of £45 degrees. Obtain the
desired field size and width by rotating and adjusting the field length, width and
orientation. Also, enter tillage direction relative to true North in the management
editor (MCREW). For example, if a rectangular field has the long side oriented 20.0
degrees from true North and tillage is performed parallel to the long field side, enter the
tillage direction as 20.0 degrees within the Management Editor.

Plant Damage: Consider wind erosion damage to plants. Crops are damaged by blowing
soil particles, exposure of plant roots, plant burial by drifting soil, or desiccation and
twisting of plants. NRCS published a table listing the tolerance of various crops to
blowing soil (USDA-NRCS, 2000) National Agronomy Manual; Table 502-4, pg 502-19).
Refer to this table as needed during the exercises (Table 11). Crops can sometimes
tolerate greater amounts of blowing soil than the crop tolerance, but yield and quality can
be adversely affected.

Open the detailed report and review the first two week management periods and see if the
combined wind erosion total is less than the crop tolerance in Table 1. If the rate exceeds
the crop tolerance then adjustments in the system are in order. Add a cover crop, more
crop residue, and manure with straw bedding or mulch at plant time, to reduce soil loss
below crop tolerance.



Table 1 Crop tolerances used by Natural Resource Conservation Service (NRCS) to
design wind erosion control methods (USDA-NRCS, 2000).

Sweet Potatoes

Tobacco

Tolerant # Moderate Tolerance Low Tolerance Very Low Tolerance
“T” 2 ton/ac 1 ton/ac 0 to 0.5 ton/ac
Barley Alfalfa (mature) Broccoli Alfalfa (seedlings)
Buckwheat Corn Cabbage Asparagus
Flax Onions (> 30 days)  Cotton Cantaloupe
Grain Sorghum Orchard Crops Cucumbers Carrots
Millet Soybeans Garlic Celery
Oats Sunflowers Green/Snap Beans Eggplant
Rye Sweet Corn Lima Beans Flowers
Wheat Peanuts Kiwi Fruit
Peas Lettuce
Potatoes Muskmelons

Onion (seedlings)
Peppers

Spinach

Squash
Strawberries
Sugar Beets
Table Beets
Tomatoes

Watermelons

Crop tolerance is defined as the maximum wind erosion that a growing crop can tolerate,
from crop emergence to field stabilization, without an economic loss to stand, yield, or

quality.

Reference:

USDA-NRCS. 2000. National Agronomy Manual, Part 502-Wind Erosion, 190-V NAM.
3rd Edition. Washington, D. C.




Selecting the correct simulation region, X-length and Y-length

Skill Building: The X-length is the longest (one direction) distance from a stable
boundary to the opposite site of the field running east-west orientation angle set at 0.
The Y-length is the longest (90 degrees to the X-length) distance from a stable boundary
to the opposite side of the field running north-south orientation angel set at 0. WEPS
will use these unsheltered distances to calculate the erosion rate. A stable boundary
stops surface creep and saltation phases of wind erosion. An example of a stable
boundary is a grass strip at least 13 ft wide and 1.5 foot high. Consider vegetation width,
height, and porosity in declaring a stable boundary. Most windbreaks, drainage ditches,
wide fencerows, filter strips or field borders can function as a stable boundary.

The following exercise will assist in selecting the correct distance for the X-length and the
Y-length in the Region panel of the main WEPS interface window.

Scenario: Evaluate a 40 acre (tan area) field for wind erosion. The remaining land
(green) and management is not controlled by the landowner. However, the remaining land
may contribute to the wind erosion process on the 40 acre field. The green land (one
section in size, 640 ac) has a road on all sides with a 50 ft band of green vegetation (grass
1.5 ft. tall field border). The non-erodible field border is represented in dark brown. Both
the 40 acres and the remaining 600 acres are farmed in a winter wheat-summer fallow,
conventional tillage rotation.

5280 ft >

Question: What is the correct X-
Length and Y-Length to evaluate or
enter in the Region panel on the WEPS
interface?

A. Y=1320 ft by X=2640 ft,
B. Y=3960 ft by X=5280 ft,
C. Y=1320 ft by X=1320 ft, or

5280 ft
D. Y=5280 ft by X=5280 ft.

Answer: B. Y=3960 ft by X=5280 ft.



Remember that in WEPS, wind direction is simulated to vary from day to day throughout
the simulation. Because the management outside the field is not controlled by the same
owner for conservation planning purposes, the unsheltered distance is the longest
distance from a stable boundary through the length of the field to the down-wind edge of
the field.

On the X axis the longest distance (X-Length) would start at the East boundary and
extend west, all the way though the 40 acre field (5280 ft.).

On the Y axis the longest distance (Y-Length) would start at the South boundary and
extend north all the way though the 40 acre field (3960 ft.).

Therefore, the dimensions (X-Length, L-Length, and acres) entered on the WEPS
interface is larger than the actual field for this project.

" 5280 ft ’

5280 ft

Y-Length
3960 ft.

< >

XL ength
5280 ft



Selecting the Critical Dominate Soil

WEPS version 1.2.9 is able to estimate wind erosion from only one soil map unit in a field
at a time. Itis recommended that the user select the most erodible soil of a “manageable
size”. This is called the “Critical Dominate Soil”.

The most erodible soil is the one with the highest percentage of sand or the highest Wind
Erosion Equation Soil Erodibility (I value) for a soil. For example, a fine sandy loam is
more susceptible to wind erosion than a loam. Bottom-line: Look at the soil map first
before running WEPS and use the old Wind Erosion Equation Soil Erodibility I factor or
surface texture to get an idea of the soil’s Erodibility.

Example: Consider the soil map of a field in Grant Co., Washington. There are three
map units in the half circle (Figure 1). A good rule of thumb is to use the most erodible
soil greater than 10% of the field or greater than 10 acres in size (i.e., a manageable size).

Exercise:Critical-Dominate

Meters Feet

T E— I —
-*— 0 30 60 120 0 50100 200 300 400

% Natural Resenrres Web Soil Survey 1.1 5262007
Comservaion Service National Cooperative Soil Survey Page | of 3



Soil Survey of Grant County, Washington Exercise:Critical-Dominate

Map Unit Legend Summary

Grant County, Washington

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

36 Ekrub fine sand, 0 to 25 4.5 11.5
percent slopes

113 Royal loamy fine sand, 0 304 712
to 10 percent slopes

151 Taunton loamy fine sand, 0 4.4 11.3
to 10 percent slopes

Figure 1 Soil Map showing the size and location of the map units.
The total of the field is 39.3 acres.
Question: What soil should be used to estimate the soil loss?

Answer: See Figure 1. The Royal loamy fine sand (map unit 113) and Taunton loamy
fine sand (map unit 151), comprise about 88.5% of the area. The Ekrub fine sand (map
unit 36) covers about 11.5%. However, the Ekrub fine sand is the most erodible soil,
greater than 10% of the field and upwind of the damaging westerly spring winds.
Therefore, use the Ekrub f.s. to calculate the wind erosion rate in tons/ac /year to plan
alternative conservation management systems to meet “T”or crop tolerance...
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Exercise 1 - Wisconsin: A Basic Simulation

Skill Building: Introduces basic skills needed to:
1. Perform a simple wind erosion simulation.
2. Adjust the Target yield goal in the runs.
3. Save rotations in the NRCS CMZ (Crop Management Zone) Management Files.

Scenario: The 126 acre field is irrigated with a circle system

Farm is in Portage County Wisconsin, near Stevens Point, in. Use the default Climate
locations (Cligen and Windgen stations) selected for the county.

Crop rotation is: Peas, green, drilled and Bean, green snap mech. harvest. Viners
harvest green beans or peas and return all crop residues to the field. The WEPS
evaluation of the cropping system runs 50 rotation cycles (NRCS mode) for each crop in
the crop rotation.

Soil Map Unit is Mecan_MfB_100_LS.

Double Click the WEPS short cut button on the desktop. The main interface should open
up. Enter your name and email address to track any comment or error messages you send.
Note that the default run location is_C:\Documents and Settings\your.name\My
Documents\My WEPS_Runs.

WEPS Project: Project = = @
File Run ViewOutput Configuration Tools Help
‘ = || * || G H R H s ” m ” 7 || K2 | Ssvage Swest Corn, Hamphire M, Amherst, Int, Hadley, SiL
Runs Location
@ Documents and Settingstmichael. sporcicibty DocumentsiMy WEPS Files destiRuns
Client Information Begion, Location
ClientName  |Exercige 1 Shape |Circle [~]
Farm No Radius 1489.5 @ | E= EOERER h
Tract No Area |160.0 ac County: PORTAGE b
Field No Orientation [0.0 ° Latitude:  [44.46 N °
Longi 89.53 W [
Simulation Elevation: |1109 it
Runmode [ [ ,
fF Cligen:
Wiater Erosion [1.2999 thiac EAERS FOIRT 87 @
Region Siope [FROM SOILDE |~ | Windgen:
Interpolated (44 46" M, 858.53° )
Soil DB Value  0.04 ftift
ot oot |-
Soil DB Value  0.06 g ,f
E
2
= Barriers
()N |none -
Lias H-Length )S |none -
Field shape approximate (JE |none -
()W |none -
\ Edit Selected Barrier |
‘ Man | |Peas, green,drilled, st pt, disk, fcult, Bean, green snap, st pt, disk, feutt, CMZ4.man |v |
‘ Soil | |ME[:an_MfB_1l]I]_LS |v|

ta start QrLAE?TEBED &EwersPr.. | @ Inbox- .. | B MyDocu..  TEx14z.
Figure 1 WEPS main interface with all information selected for the run.



11

& WERS Project: Project.wpj E]@‘E|
File Bun ViewOutput Configuration Tools Help
B %% R[S M| 7 K| csten svpper, comsrahum, o, 2
Runs Location
| @ Cabocurments and Settingsimichael sporcicibly Documentsidy WEPS FilesiRuns
Client Information Region Location
Client Name |Excercise 2 Shape |Circle |v|
Farm No Radius |1321.8 @ | == EHSCONEI h
Tract No Area |126.0 ac County: PORTAGE e
Field No Orientation |0.0 ° 0 Latitude:  |44.45 N o
Longi 8953 | =
Simulation Elevation: 1109 ft
e L — ,
f{] Cligen:
Water Erosion [0.00 tniac ETEERE FET & @l
Region Slope  [from soIL DB : Windgen:
) Interpolated Station
Soil DE Value  0.04 ftft
oktramens o soton
Soil DB Yalue 0.0 lind s ,f
K
=1 .
= Barriers
(N |none -
Notes
¥-Length S |none -
Field shape approximate (JE |none -
()W |none -
[ Edit Selected Barrier |
‘ Man | ‘Peas, green,drilled, st pt, disk, fcult,-Bean, green snap, st pt, disk, fcult, CMZ4.man ‘ - ‘
‘ Soil | ‘Mecan_MfB_ml]_LS ‘v‘

Figure 1 WEPS main interface with all information selected for the run.

Step 1. At Client Name enter Exercise 1 or E1 at Field enter Run 1

Step 2: At Region Shape Click the down arrow F select Circle. At Region Area enter
126 ac.

Step 3: At Location State, select Wisconsin, county select Portage. The weather
station for CLIGEN is: STEVENS POINT and for WINDGEN is: Interpolated Station.

NOTE: The Central and Eastern regions of the United States use wind station
interpolation where three surrounding to wind station’s data are combine to make a
unique weather record for each run. At this point WEPS has selected the center of
Portage Co. Confirm that the location is near and just southeast of Steven Point. Click
the View Map button and expand the map to full screen (Fig. 1a).

The Red Cross shows the current location. Check the box by Cligen Station in the pop up
window in the lower left corner of the screen. This turns on a layer that shows the Cligen
station locations near Stevens Point.

Close the Map Viewer and return to the main WEPS interface screen.
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- 5]

Position: -89.53, 44.46 ] NFORD
Country: Unitsd! States i
State:  wisconsin

:

County: Portage
CMZ: 40
;V'AUSAU AIRPORT

EOWLE.R RANGER ST

-
MARSHFIELD EXF FARN
.
» CLI
ROSHOLT COLLINS MEM

3
S-'ﬁ.VENS POINT

.
.
WISCONSIN RAPIDS WAUPACA

e
*| MATHER 3HW

—... -
Current Lo, B HANCOCK EXF FARM

Cligen Stati ) o
"Windgen St 4 NECEDAH 2 NHW
—— :

I\

int_houndar...
triangulatio
WINDGEN_.

cligen_bou.. |~
’EGEN,ZD 4

wW 10104.. E
| map viewer Demo -80.46, 44.15

/MN\
/\
JIE] AD!!N

.: start R rETERBED 'B2aval.. - @ rbox-m... | (% MyDocu.. B Ec142.., S PMRAL LY, 0 0epm

Figure 1a Map Viewer in full screen mode and Cligen Station turned on.

1. Step 4: Click the down arrow '™ opposite the “Man” button near the bottom of the
WEPS screen (fig. 1b). For these exercises, beginning management files are placed

in the Exercise folder “man” WEPS db directory. MAN_Click the down arrow '™
“Man” Tab. Scroll down to Templates Example Management file

Note: management files are displayed with .man file extension. The crop
management file name appears in the boxed area next to Man when selected.

2. Click on the Key symbol left of the folder Open Example Mgt. file

3. Select Peas, green, drilled, st pt, disk, fcult,-Bean, green snap, st pt, disk, fcult,
CMZ4.man. (This.management file is saved as a project in My WEPS files.

4. From the list, select: Peas, green, drilled, st pt, disk, fcult,-Bean, green snap, st pt,
disk, fcult, CMZ4.man.

Note: the management files are displayed with .man file extension. The crop
management file name is displayed at the bottom of the WEPS interface when selected.
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(ICH AT ETET RN}

Soil DE Value 1414
sk somens wsars |7
Soil DE Yalue e =
o
§ Barriers
=
Notes )N |none -
S |none -
#-Length IE |none -
Field shape approximate )W |none -
| View Selected Barrier
N
[ml Peas, green,drilled, st pt, disk, fcult,-Bean, green snap, st pt, disk, fcult | -
m [y |current Project

¢ L] Templates
ei Exercise Mat
D Alfalfa, fall seed, 3yr-Potato-WWheat, circle irr CMZ49. man

D Corn, silage, no manure, no fall till, pivot CMZ1 9.man
D Cottan Stripper, CT,FC,CMZ19.man
D Feas, green,drilled, cover crop, st pt, disk, foult-Bean, areen snap, st pt, disk, foultman
D Feas, green drilled, st pt, disk, foull-Bean, green snap, st pt, disk, foultman <=
[} s'wheatBest-S8 CMZ 1.man
D Sorghum, GrainMT,CMZ159. man
D Tomato, cony no plastic, z65.man
[y wiheat, winter, fallow; Cony, CMZS man
o [Jlocal

Figure 1b How to select a template management file.

Step 5: Click the down arrow ' ¥ opposite the “Soil” button near the bottom of the WEPS
screen (fig 1c). Select the Mecan_MfB_100_LS soil.

Note: the soil files have an .ifc extension. When selected, the soil name is displayed
near the bottom of the WEPS interface.

Use the down arrow "™ to select a soil from the SSURGO survey database in this
directory or other locations determined by the configuration settings.

SSURGO files have an .mdb extension. If connected to the internet, find the NRCS
Soil Data Mart folder and load the soil files straight from the NRCS Soil Data Mart.

Last on the pull down list is a set of generic soil files to use if there is no soil survey or_if
the soil in the field is different than mapped.

Use Generic soils for disturbed sights, such as landfill, mining reclamation, and
construction sites.
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Soil DB Value oy L Stau

sk anens o son

Soil DB Value Rt

WHuaT-A

Barriers
N |none
S |none
JE |none

Notes

¥*-Length
Field shape approximate ow

4444

none

[ View Selected Barrier

| Man ||Peas, green,drilled, st pt, disk, fult,-Bean, green snap, st pt, disk, fcuft, CMZ4 ( |v|

| Soil | (select a soil file)

C3|Current Praject =

e ATSQil Templates
¢- Exgteize Soils
[ Amarillo_4_100_LFS.ifc

D Amarillo_AnB_845_LFS ifc
[ CRAFT_Cuv_85_WFSLife
[ Foldah_426_90_LFS ife
[ Mecan_MB_100_LSfi - am—
Y cuincy_s7_100_Fs i
Y Riverhead_Rda_s0_sLif:
o [ MRCS Soil Data Mart
o= 9 WWEPS_baseline.mdh
D Clay Loam.ife
Y clayife
[ coarse Sandy Loarmn it
[ Firia Sandifi -
e

Figure 1c Soil selection pull down screen under soils templates exercise soils

Configuration Note:
1o

rWeps |/Windgen |/Cligen rDirecluries rSniI rGIS rEmaiI rRun anrmats rFueIs rMisceIIanenus |

Current Project |3 and Settingsimichael.sporciciby Documents/My WEPS Files/Projectwyj| | (3
Man Template Open |§{weps.datahasesNRCES/man 3
Man Template Save |fiweps databasesiNRCSmanilocal ]

Man Corwversion Dir - §fweps. databasesiNRCSiskel
Operation Records  ${weps.databases¥MNRCS/operations
Crop Records  §{weps. databases¥NRGSicrops
Field Barriers File §{weps.databazesiNRCSharriersibarrier.dat

MCREW Directory |[meress cfg
MCREW Data Config  |nres_dataconfigxml
Management Translation File  ${weps databases)NRCS/RUSLEZ_Translation td
Report Image Filename  images/iMNRCSlogoyd.ipg
Detail Report Filters tables/ntcs_detail_filters xmil

Figure 1.1. WEPS Configuration, Directories window showing three locations
WEPS users can change:

1. Current Project,

2. Mgt Templates Open

3. Mgt Templates Save.

In most cases WEPS will run fine using the default Configuration locations in the
configuration window shown above Figure 1.1. To check how WEPS is configured on
the main interface, Click ‘Configuration’ then ‘Directories’.
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The location(s) shown in the white boxes let the user know where WEPS will save and

look for the data needed to make a run. The yellow folders indicate items the user can
change. Grayed out folders show a location, however the user can not change the
location. The users can change only yellow folders. For example, to change the
location(s), Click the yellow folder, select the directory or file and then “OK” to save the
configuration settings and leave the configuration screen.

Simulation Run:
Click to see if all required information is entered. See (Figure 1.2).

e
File Run WiewOutput Configuration Tools Help
| n || * || % || m || |‘_‘;f_| H m || ‘? || *_? | S ufheat, ww cover crop-Beet-SE, windbreak CMZ1
Runs Location
@ CiDocuments and Settingsimichael. sporcicibdy Documentsihty WEPS FilesiRuns
Client Information Region Location
Client Name  |[Excercize 1 Shape |Circle |v|
Farm No Radius [1321.8 TRSIELe: UEEEIET h
Tract No Brea |[126.0 ac  County: PORTAGE b
Field No Orientation (0.0 Latitude: |44.48 I |
Longitude: [58.50 v | e
Simulation Elevation: [1108 | ®
Run Mode | | | B
F]I Cligen:
Water Erosion [0.00 tiac EMEES PR 9 Gl
Region Slope  [From SOIL DB = Windgen:
Interpolated (44.48% M, 89.50% W)
Soil DB Value 004 i}
M )
Soil DB Value  0.06 Ft*/ft* [
=1
2 Barriers
Notes N |none bl
s-Length ©'S |none h
Field shape approximate ©FE |none e
W |none -
| Edit Selected Barrier
| Man ‘ |Peas, green,drilled, st pt, disk, fcult,-Bean, green snap, st pt, disk, fcult, CMZ4.man |v|
| Soil | |Mecan MB_100_LS ]

Figure 1.2 WEPS interface with required information for the initial run of Exercise 1.
To begin the simulation run, click the “Run” button ¥ .

WEPS will ask you to enter a name for the run, type in Peas, green-Beans, green, irr,
CMZ4 or E1 R1 then Click “OK” (Figure 1.3).
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f 0
I!/‘ Run Name: Feas, green-Beans, green, irr, GhiZd
o) Run Location; rnents and Settingsimichasl.sporcicivty Docurments\y WEFS Files\Runs| | (23
Fl Run File:z mcumentsily WEPS FilesiRunsiFeas, green-Beans, areen, irr, CMZ4.wr
0)
Fi P
o Ok Cancel

Rarners

Figure 1.3 WEPS Run box shoWing the run name, the run location where it will save the
run, and run file with the .wjr extension.

During a simulation run, a window will appear that shows the simulation progress. Upon
completion the WEPS Run Summary report window will appear (Figure 1.4). The
Average Annual soil loss simulation is tons/ac/year.

Crop residue (correlated with crop yields) can affect erosion, therefore, the user should
check to see if yields are as expected. Expected yields for this area are 3400 Ibs/ac for
green peas and 8100 Ibs/ac for the green beans. However, WEPS calculated 15688
Ibs/acre for peas and 7811 Ibs/acre for the beans (see Figure 1.4). The pea yield is too
high. Calibrate the pea yield because the yield error is greater than 5% of the yield goal.
(+or-5%xYG)

. N — == n * i3 | el b wd | | —— "
X-Length: 23428 f Mode: NRCS
1 Y-Length: 23428 ft Soil Loss 5.0 t/ac/yr
Radius: 13219 #
= Area: 126.0 ac Site: UNITED STATES
'5: Elevation: 11089 ft WISCONSIN
g Orientation: 00°® PORTAGE
Location: 44.48° N, B9.5° W
-Length Cligen: STEVENS POINT
Field shape approximate Windgen: Interpolated (44.48°% N, 89.50°

Gross Loss Net Soil Loss From Field [ tac)
Period Crop/Residue tfac Total Creep/Salt Suspen PM10
ot yea' 1 Iljelas., .gr.e;an. o g 187 39 18 oeT
Fot. year: 2 Bean, green snap mech harv 2159 4.9 17.0 0.80
Ave. Annual 20.3 20.3 4.4 15.9 0.73
Crop Interval Erosion
Gross Loss Met Sail Loss From Field | tfac)
Date Range Crop tiac TotalCreep/Salt Suspen. PM10
Aug B2, 82 - 1ul 81, 61 Peas, green 165 165 33 127 0.58
Jul @2, 81 - Aug 61, 62  Bean, green snap mech 24.2 24.2 5.1 19.1 0.89
hary
Residue Harvest Yield
Date Crop Ibfac Yield % Moisture
Jul 'Sn'_',.s'_. o lF'E.a.s..glre.e;ﬂ Cor 3 32 15687 O bsiae N 90,0
Aug 01, 82 Bean. areen snap mech hary 2,348 7811.2Ibfac 90.0

Figure 1.4. The WEPS Summary report calculated the Average Annual soil loss and
shows the Harvest Yield for each crop.
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Calibration:

WEPS can recalculate the crop growth based on the actual yield history of the field being
evaluated. This is called “Calibration” of the crop. Calibration adjusts the Harvested
(Target) Yield simulated to within 5% of the expected or historic yield goal. To calibrate
the example run, close the Run Summary so the main WEPS window is displayed.

Step 1: On the WEPS main screen, click the “Man” button _Man |t open the
Management Crop Rotation Editor for WEPS (MCREW). MCREW displays a calendar
year date ordered list of all management operations and crops for the rotation (Figure 1.5).
A more detailed explanation of MCREW use is covered in later exercises.

Click the Yield Calibrate button 3¢ on the tool bar. This displays eight additional
columns; the first three pertain to the target yield and calibration. Target yield goals are
edited on this screen. Remember, target yield is 3400 Ibs/ac for peas and 8100 Ibs/ac for
beans. Change the peas Target yield from 2860 to 3400 Ibs/ac.

File Edit View Configure Tools Help

[0 @ 2 R®™0 0 v NI I[0] [rnmmo

‘ Rotation: C:\F DriveWEPS_Projects'Exercise Runs.wpjPeas, green,drilled, st pt, disk, fcult,_Bean, green snap, st pt, disk, fcult, CMZ4.man

Crop Row/Ridge Target Yield |Plant i Yield Resid
Date or Dir. Calib. |Target |Yield H20 | Population |Adj. Coef. Inter
Operation Name Residue (Deg.) Yield? |Yield |Units (%o) (#/acre) Factor |(Ib/b) | (Ib/ac

Disk, tandem light finishing

Cultivator, field 6-12 in sweeps

o 2860. 0 1Ys/ac s0.0  |700000 1ooo  |0.z4 70.00

Drill or airseeder, double disk |D|Peas, green ‘ -

Irrigation, Start Monitor (pivot, linear, wheelline)

Irrigation, Stop Monitor

Harvest, vine crops, mechanical

Chisel, st. pt

Disk, tandem light finishing

Cultivator, field 6-12 in sweeps

EEEEE

BlEID,DI)/aE s0.0  |101168 1000 |0.27 z10.C
—

Planter, double disk opnr |D|Bean, greensn.. | v

Irrigation, Start Monitor (pivet, linear, wheelline)

Irrigation, Stop Monitor

Harvest, vine crops, mechanical

KR AR ER RN EREREN AN ERERERENE

a2
C T [E 5 B e e e T e o e e

Chisel, st. pt

Figure 1.5. The WEPS ManagemenfCrop Rotation Editor (MCREW) showing the Yield
Calibrate and Return buttons.

Click the Return button 0 to close MCREW and return to the main WEPS screen. Save
the changes you made by Clicking on yes to save.
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Step 2: On the main interface screen, Click “Run” then “Make a Yield Calibration

WEPS Run”, or Click the Yield Calibration Run button Gk on the main toolbar.
Enter a Run Name.

The default Run Name is the last run name plus a number appended to the name (in this
example “_1” is appended). Use the Backspace arrow to remove the _1, add the word
“cal” to the end of the name and Click “OK” (Figure 1.6).

WEPS Run Name 3
(D
"-!/I Run Name: |Pea5, green-Beans, areen, irr, ChZ4 cal| |
Run Location: |3:1Documents and Settingsimichael sporcicihly DDcuments\WEF‘S_Runs| @
Run File: by DocumentsWWERS_RunsiPeas, areen-Beans, areen, irr, CMZ4 calwijr
|
‘ Ok ‘ | Cancel ‘

Figure 1.6. After Clicking the Calibration Run button, add “cal” to the run name and
Click “OK”.

WEPS displays a table showing two Calibration factors, one for peas and one for beans
(Figure 1.7). For WEPS to produce the expected pea residue for this farm, reduce the pea
yields from 15,670 Ibs/ac to 3400 Ibs/ac.

The Biomass Adjustment Factor (BAJ) is a number assigned each crop that is a
multiplier to adjust how much the crop grows and the residue amount after harvest.
A BAF greater than 1 increase the final yield. BAFs less than 1 decrease the final
yield of the crop. Therefore, the pea yield of 3400 Ibs /ac has a BAF or 0.3174. The
beans did not need to adjust the BAF, so the factor remained

There are three choices from the BAF screen:

1. Usein Current Project, uses both BAF factors for all peas and bean run in this
project by Clicking:

2. Save As saves a localized version of the crop file to the local subdirectory in the
crop database for use with another local field. It is a good idea to save a copy for
the next time the WEPS model is run. The full path to where the file is stored
is: C:\Documents and Settings\All Users\Application
Data\USDA\WEPS\Databases\nrcs\crops\local.

3. Close to use the factors in the current run.

Choose “Use in Current Project”, meaning it changed the mgt file in the project directory
not the management in any template file.

WEPS will then display a message that “The current project is now using the calibrated
management file.”
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B calibration Factors a

Run Location : |C:1F Drivel™WEFS_FrojectsiExercise Runs wpj |
Run Name : |Peas, green-Beans, green, irr, CMZ4 calwir |
Management : |Peas, green drilled, st pt, disk, foult-Bean, green snap, st pt, disk]
Planting Crap Biomass
Date Adj.
Factor

pr2a, 01 Feas, green 03174 Sawve As

hay 16, 02 Eean, green snap mech hary 1.000 Save As
| Use In Current Project | | Close |

Figure 1.7. The Calibration Factors window showing the Biomass Adjustment Factor for
each crop.

Upon completion, the WEPS Run Summary report window will appear (Figure 1.8). the
simulation reports an Average Annual Gross Soil Loss of about 39 tons/acre. This is
above the T-value (Soil Loss Tolerance) of 5 T/ac/yr. Note the Biomass Adjustment
Factors appear in the “Notes” box near the bottom of the Run Summary report.

X-Length: 2342 81 Mode: NECS
T | viength: 234280 | Soil Loss(5.0 vacyT

Radius: 1321.9n

£ _ Area: 126.0ac | Site: UNITED STATES
o | Elevation: 110891 WISCONSIN
£ [ Orentation: 0.0° PORTAGE
P Location: 44.48° N, B3.5" W
w-Langih Cligen:  STEVENS POINT
Fiald shape 30prokmste Windgen: Interpolated (44.48° N, B%.50°

Gross Loss Het Sod Loss From Feld | vac |
Pe_.riud ) Erqp.mesi_due ) ) ) ) vac Total Creep/Salt Suspen  PM10
Rot. year: 1 Peas, green 328 328 B.5 26.3 1.17
Rot. year: 2 Bean, green snap mech hary 45.1 8.5 16.6 1.58
foee, Annual 38.9 38.9 1.5 314 1.37

Crop Interval Erosion

Gross Loss Het Sod Loss From Feld | vac |
Date Range Crop tiac Total Creep/Salt Suspen. PM10
n.r; a2, gz - 3'1. i Pr:.:s."grc-c-r ’ : : 66 188 a2 144 066
Jul @2, 81 - hug @1, @2 EEJI“. green snap mech 59.3 59.3 10,8 4H.5 2.09
ary

Residue Harvest Yield
Date Crop b/ac Yield % Moisture
Jul @1, 81 Peas, green BY1 90.0
hug 81, 82 Bean, green snap mech harv 2,345 90.0

Figure 1.8 Run Summary report shows the average annual soil loss obtained with the
calibrated crops.
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Is the yield within the 5% yield tolerance now needed? Yes, 3342 Ibs/ac of peas is
close enough to 3400 and 7797 Ibs/ac is close enough to 8100.

Is the percent ground cover and mass of flat residue after seeding adequate to
protect the seedling stages of both crops?

Hint: Click the Detailed Report button % at the top of the Summary Report. Near the
top of the Detailed Report is a window that allows the user to “Select Report”. This
should display “Erosion & Crop Veg, Res & Biomass (details)” as default. If not select

it from the drop down list by clicking the drop down arrow’:.

The Detailed Report includes a date ordered list of output parameters by periods (every 15
days or the period between management operations). This detailed report allows the user
to view the amount of cover and flat residue after seeding each crop (Figure 1.9).

Twl

Rur: Pess, green-Beans, green, irr, CMI4 cal Erosion Average Biomass Surface Conditions on Date
Client: Excercise 1 Crop Vegetation Crop Residus
Fm: Tr: Fldt Bverage
Tatal Effective Effective
B, EE) Gross | Canopy | Standing | Leafand Wumber | Surface | Standing Standing | Buried | Buried|
Soil: Mecan_MfE_100_LS Soil Loss Cover Sihouette | Stem Mass | Root Mass | Crop Height | Crop Stems: Cover Sihouette | Flat Mass Mass Mass Mas
Date Operation Crop thac fraction 2t Ibs/acte Ibstacre in #lac fraction 2 Ihs/acte Ibstacrs Ihs/acte Ibstac
O ] O ] O ] O ] O ] O ] O
&pr L15-L19, UL “r o U0 u U u U s Uy o1 =)
iatar Galc el - L oon e 0 L 0 L Lo e L 0 1068
Crill or airseeder, double disk * Peas, green o4 027 om 163 238 1 Too027 oos 0.00 82 0 1058
pr 25-30, 01 Irrigation, Start Monitar (pivet,
ay 1-14, 01 or 039 0.08 265 31 2 700027 004 0.00 74 0 939
May 15-31, 01 oo 052 017 468 447 15 00027 004 0.00 B3 0 8BS
Jun  1-14, 01 ) 054 0.24 E74 555 28 700027 00z 0.00 g5 0 755
Jun 15-30, 01 Irigation, Stop Monitor oo 0s3 0.29 ar2 925 23 00027 00z 0.00 47 ) 637
Jul 1-14, 01 Harvest, vine crops, mechanit| Peas, green 14 000 0.00 a 0 a 0 036 0.00 761 1] 805
Jul 15-31, 01 12 oo 0.00 a 0 a 0 030 0.00 613 0 518
Auy  1-14, 01 03 ooo 0.00 a 0 a 0 026 0.00 519 0 460
Aug 15-31, 01 03 oo 0.00 a 0 a 0 nz2z 0.00 426 0 400
Zep 1-14, 01 03 ooo 0.00 a 0 a 0 0z0 0.00 76 0 362
Zep 15-30, 01| Chisel, st pt 08 000 0.00 [ 0 [ 0 006 000 108 0 550
Oct  1-14, 01 17 ooo 0.00 a 0 a 0 008 0.00 102 0 513
Dot 15-31, 01 25 oo 0.00 a 0 a 0 o3 0.00 93 0 483
How 1-14, 01 48 ooo 0.00 a 0 a 0 oos 0.00 a2 0 476
Now 15-30, 01 a1 oo 0.00 a 0 a 0 nos 0.00 a0 0 473
Dec  1-14, 01 08 ooo 0.00 a 0 a 0 oos 0.00 80 0 4735
Dec 15-31, 01 Trace oo 0.00 a 0 a 0 nos 0.00 39 0 473
Rot. yr: 1 328 [ MiA [ MiA [ A [ A MES, 212 MR
Jan 1-14, 0Z 0o oo 0.00 a 0 a 0 nos 0.00 39 0 473
Jan 15-31, 02 ng oo 0.00 a o a o nos 0.00 83 o 473
Feb 1-14, 0Z 0o oo 0.00 a 0 a 0 nos 0.00 39 0 473
Feb 15-73, 02 ) oo 0.00 a 0 a 0 003 0.00 ) 0 473
Mar 1-14, 0Z on oo 0.00 a 0 a 0 ans 0.00 a7 0 472
Mar 15-31, 02 05 oo 0.00 a 0 a 0 003 0.00 86 0 471
Apr 1-14, 02 44 ooo 0.00 a 0 a 0 oos 0.00 82 0 466
Apr 15-30, 02 252 oo 0.00 a 0 a 0 004 0.00 76 0 431
May 1- 4, 02 Disk, tandem light finishing 08 000 0.00 a 0 a 0 ooz 0.00 28 0 492
Das Eold 07| Cullivalor Seld 6120 sneet g 000 200 g 2 g 2 00 200 0 465
Planter, double disk opnr * Bean, green snap mech hary 20 029 004 163 103 2 101171 ooz 0.00 31 0 M3
May 15-31, 02| Irrigation, Start Monitor (pivit,
T oo T T =3 T ™ TOTTeT i py 0 361
Jun 15-30, 02 oo 08s 070 1378 855 22 101171 oo 0.00 22 0 302
Jul 1-14, 0Z ) nas 0.98 2078 1108 23 101171 0.0 0.00 19 0 253
Jul 15-31, 02| Irigation, Stop Monitor | 0o 084 1.05 2345 1082 23 101171 U.U‘ﬂ 0.00 16 1) 208 0
1 Il |2

Figure 1.9. The Detailed Report with average soil loss and residue amounts just after
planting Peas and Beans.

By examining the Detailed Report table note the Bean residue after planting Peas (Date:
Apr 25-30, 01) was 5% (0.05 fraction) surface cover and 76 Ibs/ac flat mass. This amount

lal
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of bean residues provides enough protection so WEPS estimates an average total gross
soil loss after planting the peas to be 1.1 tons/acre (period 4/25-5/14). Therefore, wind
erosion abrasion damage to Peas is possible because the crop tolerance for peas is: 1 t/ac.
The NRCS National Agronomy Manual has a Crop Tolerance to Blowing Soil table that
lists Green/snap beans in the “no more than 1 ton/ac” low tolerance column (See the table
in the Exercises Introduction). There is a crop tolerance resource concern with both
crops.

The Pea residue after planting Beans (Date: May 15-31, 02) was 2% surface cover and
about 31 Ibs/ac flat mass (Figure 1.9). For these residue amounts, WEPS estimates an
average total gross soil loss after planting of 2.0 tons/acre.

The 39 ton/ac. erosion rate for the two low residue producing crops is too high. Most of
the wind erosion occurs after pea harvest; therefore consider a Cover Crop such as winter
wheat or rye after the pea and bean harvest.

Selecting a New Template — At MCREW use the _Man_| button pull down to select the
example management template: Peas, green, drilled, st pt, disk, fcult,-Bean, green
snap, st pt, disk, fcult, both w Rye Cover Crop.man.. Be sure that Pea yield is 3400
Ibs/ac, and the Bean yield is 8100 Ibs/ac. Click the calibrated yield button. <K The 0.3
tons/ac. is the average annual soil loss.

Gross Loss Met Soil Loss From Fleld ( tac )

Period Crop/Residue tac Total Creep/Salt Suspen PM10
RDL)mrlpea 's,','g'r'een ................................. oa o oy e 005 ]
Rot. year: 2 Bean, green snap mech harv (D-b 0.2 0.1 0.1 Trace
Ave. Annual 0.3 0.3 0.1 0.2 0.01

Gross Loss Met Seil Loss From Fleld ( tac )
Date Range Crop tiac Total Creep/Salt Suspen. PM10
.;_‘.u.g R bene. qreen ............................ 03 Sy o o3 o1
Jul @2, 81 - Aug 81, 82 Bean, green snap mech 0.3 0.3 0.1 0.2 0.01
harv

Residue Harvest Yield
Date Crop Ibjac Yield % Moisture
R a— .P.é.a.s...,.green ...................................... a1 3345 4 500
Aug 81, 82 Bean, green snap mech harv 2,373 7898.1Ibjac 90.0

Figure 1.10 shows the soil loss with the cover crops added.

Ate WEPS main interface: File/Delete Runs shows 2 projects in the Current project
folder.

File/Delete Management Rotation File shows the management files. The management
files are in My WEPS files/Projects.wpj folder

Open MCREW: at the Man line dropdown Open the Current projects. Note project
files are in My WEPS files/RUNS folder



22

Exercise 2 - Texas: Add a Crop to a Rotation

Skill Building:

1. Use a pre-built management file to
make the first run.

2. Add a crop too the rotation in the
management editor to make a second
run.

3. Evaluate a strip tillage system and
reduced tillage alternatives to address
the erosion problem.

Location: Lubbock County TX, south of the airport (use the default location for
Lubbock Co.). CLIGEN station is Lubbock WB AP. WINDGEN Station is interpolated.

Region: The field is (320 acres) rectangle oriented east and west.

Management: Continuous Cotton, stripper is the current crop rotation. A two year
rotation of Cotton followed by Milo or Sorghum grain will be evaluated as an alternative.
Cotton Research at Texas A & M has grown cotton using Strip tillage and Ridge till. Use
MCREW to edit a management template to create and evaluate Cotton, strip tillage and
Cotton reduced tillage management as alternatives.

In MCREW the Cotton management file is: Cotton, stripper; FC, SCsweep, Bed.man.
Dry land cotton yield is ¥ bale or 375 Ibs lint/ac.

In MCREW the Milo Mulch-till file: Sorghum, Grain; MT, CMZ19.man will be added. Dry
land sorghum yield averages 25 bu/ac.

Soil is Amarillo Loamy Fine Sand. In Exercise Soils this is Amarillo_4 100 LFS.

File  Bun  ViewOuwtput  Configuration  Tools  Help
B %o mm e Ml T | wr| ase. arean-sesn, oreen. rye cover i, chza cu S A
Runs Location

IJ' can and 8 L Sporeieihty O
Clieant iformation

Cllent Mame  |Crercise 2
Fambo |
Tract Mo |
Viaba Mo |

T o State: [TExas |-
# County:  |[LUBROCK |~

Latituce: TN

Longttude: [101.22 w
Fhikilatiot Flewation: (3738 | 'm
Run Mode | I F{J

Chigen:

—
Water Hrowion [0 9002 e LURBQCEK WE.AP 28 ml

Ragion Slope  [fpom soi. e | -

Windgen:
S (4 Interpolated (33.61% M, 4101 82% W

s [imomsoios || Wiew Map
e (D00 e

[l

HLength N fnone ||

W nene =

|_Ean | [ clear

| man | [Cotton, stripper: FC. SCawoop, Bodman

Soll | [Amuaritto_a_100_1rs

Figure 1 Beginning screen for Exercise 2



Getting Started See Figure 1:

1. Start WEPS. Add the information listed above, except for the management. Show
the field as a rectangle with the short side (Y-length = 2640 ft) on the east and
west and (X length = 5280 ft.)on the North and South.

2. At MCREW click the pull down black arrow (lower right side) to display the

managements in the Example management project folder.

Select the Cotton, stripper; FC, SCsweep, Bed.man file

Click the Run button.

Type in the Run name of: Cotton, stripper, Conv, TX .or (E2_R1). Upon
completion, the Run Summary will appear (Figure 2).

akrow

Gross Loss Met Soil Loss From Field [ tac )
Period Crop/Residue Liac Total Creep/Salt Suspen PM10
RnL;earlCntmn .stripper ............................... i35 G e 300 075
Ave. Annual 42.3 11.3 309 0.75
Gross Loss Net Seil Loss From Field | tac )
Date Range Crop Liac Total Creep/Salt Suspen. PMI10
Oct 21, 61 - 0ct 26, 81  Cotton, stripper - 423 423 13 309  0.75]
Harvests
Residue Harvest Yield
Date Crop Ibjac Yield % Moisture
o za R Cmmn wioper 1483 ...................... e

Figure 2 Showing average annual soil loss and the yield of Lint

Continuous Cotton has a 42 ton/ac/yr soil loss. What is the cotton lint harvest yield
listed? (379 Ibs/ac/yr.) The farm yield goal for cotton is 375 Ibs/ac lint. Check the
cotton yield for 5% tolerance, 18 Ibs/ac (5% x 375= 18 Ibs above or below the farm yield).
The cotton yield is within 5% of the yield goal so a 1.0 bioadjustment factor is fine.

What if the soil loss is above the soil loss tolerance (T)? Consider the management
options to lower soil loss.

What is the total residue (flat mass) at planting time? Open the Detailed Report ﬁ]
Check the total flat mass of residue at planting on the Erosion & Crop Veg Res &
Biomass (details) report.

Answer: About 49 Ibs/ac and 2% surface cover (Figure 3) at planting.
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Rur: Cattan, stripper, Cony, TX Erosion Average Blomass Suface Canditions on Date]
Cliert: Crop Vegetation Crop Residuz
Fm Tr. Fid Average
Total Etfective Etfective
(TG (St S (FE SHeswa) E Gross | Canopy | Standing | Leafand Murber | Surface | Standing Standing | Buried | BU
Soll. Amarilo_4_100_LFS SoilLoss | Cover | Sihoustte | StemMass | Root Mass |CropHeight |CropStems | Cover | Sihouetie | FlatMass | Mass Mass
Date Operation crop tac | fracton | feMt | ks | Ibsfecre in #/ac fracion | M | bwacre | lbsiacre | beiacre
O ] O O O ] O O O ] O O
Jan 1-14, 01 15 0.00 0.00 [ [] [} 0 01z oo 548 E £
Jan 15-31, 01 15 0.00 0.00 0 [] [] 0 04z o 519 & 7
Feb 1-14, 0L 15 0.00 0.00 o o [} 0 GEE] 0ot 433 a7 795
Eablsezs, 01|Chisel, sweep shovel a 0.00 0.00 [ 0 [ 0 009 000 393 E 8s7
102 000 o000 0 0 [ 0 o8 000 73 [ 20
Mar 15-31, OL|Bedder, hipper, disk hiler x 0.00 0.00 0 0 [] 0 002 000 7 5 1087
apr l-l4, 0L 51 0.00 0.00 o o [} 0 002 000 70 4 1007
Apr 15-30, 01 33 0.00 0.00 [ [ [ 0 ooz 000 3 2 a3
May 1-14, 01 20 0.00 0.00 [ 0 [ 0 0ot 000 62 0 624
May 15-31, OL|Planier, double disk opener on 8 inch high beds | Gatton, stripper 02 002 0.00 9 g [] 32501 ot 000 El 0 716
Jun 1-14, 01 [ 009 0.00 41 44 1 32501 0ot 00 54 0 638
Tun 15-13, 0l 00 016 0.00 4 7 1 32501 0ot 000 52 0 813
Jun 20-30, 01| Cutivator, row 3in ridge 05 0.42 003 236 240 3 32801 0ot 000 43 0 571
Jul 1-14, 01 00 078 021 658 629 ] 32501 0o 0o Ed 0 514
Jul 15-31, 0L|Culivator, row 3inridge 00 081 027 D 817 " 32501 0ot 00 El 0 444
aug l-l4, 0L 00 051 0.28 53 234 12 32501 0ot 000 2 0 34
aug 1531, 01 00 081 029 118 780 12 32801 0ot 000 2 0 342
Sep 1-14, 0L 00 080 037 1212 645 12 32501 0ot 000 2 0 a4
Sep 15-30, 0L 00 071 020 1266 527 12 32501 oo 000 n 0 69
Do 1-14, 01 00 056 016 1255 487 12 32501 000 000 18 0 250
oec 15-13, 0l 00 086 016 1258 487 12 32501 000 000 18 0 244
0et 20-31, 0L|Harvest, cotton Catton, stripper 0o 082 014 1130 487 12 28251 004 000 153 0 232
Now 1-14, 01 00 082 014 130 487 12 29251 003 000 143 0 FE]
Hogd 00 062 044 1130 467 12 29251 003 00 133 0 214
@ 01| Shredder, fsil of rotary ) 05 0.00 ol 122 45 2 29251 028 To0 1271 0 B
Dac 15-31, DI CHEELICIN 12 0 o 0 [i 0 013 [ — Cum—T
Bor. yr: 1 423 N A [ A N A N, T A iy N
hve. Annual 423 e A [ A e A N [ A A N

Figure 3 Detailed Report showing loss and residue at the planting and vegetative
material at harvest.

What management period has the highest erosion loss?
Answer: After the Chisel, sweep, shovel operation (Mar 1-14, 01), 10 tons/ac (Figure
3).

How much total residue is after the Shredder, flail or rotary operation?

Answer: The residue after Shredding is 1393 Ibs/ac (122 Leaf and Stem Mass + 1271
Ibs/ac flat mass + 0 Ibs/ac effective standing residue mass) (Figure 2.1). Notice: Cotton
in this case was not killed by the stripper harvest. Cotton is a perennial, harvesting and
shredding does not kill the crop. Frost or tillage will. On Dec 1, after the Chisel, st. pt
tillage operation the crop is killed and there are about 90 Ibs/ac of standing residue. If a
defoliant was used before harvest the leaf residue would have shown up at that time.

Cotton does not produce enough residues to control the erosion Add sorghum to the
rotation to see the effect sorghum residue has on the wind erosion rate.

Add a Crop to a Rotation: Close any reports so only the main interface window is open.
Click on the ‘Man’ button. Open the MCREW management editor

Click the last row in the second column (Operation Name) of the cotton file.

Select ‘Insert Management’

Click the ‘Example Mgt Files’ directory.

Find Sorghum, Grain; MT, CMZ19.man. Select.

aOrwNRE

Note: The sorghum crop is added into the rotation in the second year and the dates are
correct because both single management files have all tillage in one year, (not 0 and 1 as
with some RUSLE files) with fall tillage. The dates look right and seem reasonable.
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Click the ¥ button to calibrate the yield. For sorghum enter 25 bu/ac. For the cotton
yield: enter 375 lbs/ac See if both “Calib. Yield?” boxes are checked.

Save the file with a new name. Notice the rotation name (after Rotation) is blue.

(4] 7 Y|_/ "’I ‘YearsinRotatioG D

michael.sp p, Bed, &
Rotation Years @

? The length of the rotation must be equal to or greater than

the rotation year specified for the last operation. The alib. |

minimum acceptable value is displayed. Change that value if ield?
. necessary.
)
hiller Select [OK] to accept the displayed value,
opener orf Select [Cancel] to return to MCREW to address the problem. |
idge Number of years: |2 |
idge
_— [0 ] [t
ary T

- [u]

Figure 4 MCREW will ask for number of rotation years if a crop was added with dates
that increase the number of years.

Click ‘File’ then ‘Save as...” Notice MCREW detected only “1” in the year box (Figure 4).
Accept the request to change to a 2 year rotation by Clicking OK or change the value in
the box to match the number of years in the rotation.

MCREW asks for a new name for the two year rotation. Enter Cotton, Stripper; FC,
SCsweep-Sorghum, MT. Man, or E2_R2 and Click ‘Save'.

Click the Man Button with MCREW open.
Note WEPS saved the new two year rotation to:

C:\Documents and Settings\your name\My Documents\WEPS_Project. Thisis a
temporary working directory.

To save this template as a local template management file in MCREW:
Click file ‘save as Template, and Click Save. WEPS will save the name or any name to
the local folder in:

C:\Documents and Settings\All Users\Application\Data\USDA\WEPS\Data\USDA\WEPS\Databases\nrcs\man\local
Post the local template to a shared server site so others can use the same management
(this is optional.)

Make a new run. See if WEPS will give an appropriate sorghum yield in this rotation.

Click the Close button to return to the main interface. Click the Run button Call
the run: Cotton, stripper, Conv-Sorghum, MT, TX or EX 2 Run 2.
What is the soil loss? About 40 ton/ac/yr. See the Run Summary or (Figure 5). The



Average annual soil loss, the cotton and sorghum grain yield is too high!

Gross Loss

MNet Soil Less From Fleld | tac)

Period Crop/Residue tac
Rot. year: 1 Cotton, stripper 225
Rot. year: 2 Sorghum, grain 574

Ave. Annual

Total Creep/Salt Suspen
225 7.1 154
57.4 14.8 42.6
40.0 11.0 29.0

PM10
0.38 |
1.10
0.74

Crop Interval Erosion

Net Soil Less From Fleld | Yac )

Gross Loss
Date Range Crop L/ac
0ct 11, 62 - Oct 28, 81  Cotton, stripper . 219
Oct 21, 61 - Oct 18, 62 Sorghum, grain 58.0

TotalCreep/Salt Suspen.
21.9 7.0 15.0
58.0 14.9 43.1

PM10
0.37
111

Date Crop
Oct 28, 81 Cotton, stripper
bct 168, 62 Sorghum, grain

Residue Harvest Yield
Ibvac gld % Molisture
EEETT AER TR ]
2,821 49.3 bw/ac 14.0

Figure 5 (Ex 2 Run 2 Summary) The soil loss and the yields without calibration with

cotton and sorghum.

What is the sorghum yield? 49.3 bu/ac/yr. See the Run Summary (Figure 5).

Do we need to calibrate the sorghum? Yes, the 49 bu/ac is outside the 5% yield
tolerance with a 25 bu/ac yield goal. Cotton at 423 Ib/ac is too high also.

Close the run summary. Make a new calibrated run with cotton yield of 375 Ibs. /ac and

sorghum at 25 Ibs/ac. SAVE. Click the Calibrate Run button . Name this run Cotton,
stripper, Conv-Sorghum, MT, TX cal. or E2_R3cal. Click Use in the Current Project. See

the Run Summary (Figure 6)

Gross Loss

Net Soil Loss From Fleld ( tac)

Period Crop/Residue Lfac Total Creep/Salt Suspen PM10
.i’\.n.L....;-.c.a.r.:.”:l””(.:‘.c;t.t.ﬁ.r\.,nstripper ............................... 81 ser Ly o5 oes
Rot, wear: 2 Sorahum _grain 81.1 21.0 60.1 1.55
Ave. Annual I 59.6 59.6 16.4 43.2 1.10

Gross Loss

Crop Interval Erosion

Net Soil Loss From Fleld ( tac)

Date Range Crop Lac TotalCreep/Salt Suspen. PM10
Oct 11, 82 - Oct 28, 81 Cotton, stripper 36.6 36.6 11.4 25.2 0.62
Oct 21, 81 - Oct 18, 82 Sorghum, grain 82.6 82.6 21.4 61.2 1.57

Harvests

Residue Harvest Yield
Date Crop Ibjac Yield % Moisture
e e Comm e Taay S8 A i e
Dct 18, 62 Serghum, grain 1,639 25.8 bwac 14.0

Figure 6 Shows the 60 tons/ac wind erosion rate with the calibrated yield.

The soil loss is higher now close to 60 tons/ac.
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After planting Cotton how much flat mass is there?

=l
Click the Detailed Report and select the Erosion and Crop Veg Res & Biomass
Detail screen (default). At Cotton planting, (May 15-31), about 145 Ibs/ac flat mass with
an erosion rate of 0.2 tons/ac (Figure 7).

[ Detant Reports - Cotton, stripper, Conv-Sorghum, MT, T Calwir TR -
e @ TV RIDERE R - =
Select Report:  Drosion & Crop Veg, Res & Biomass (delails) = B
Past
e Coion, sirpper, Con-Sorgeum, W1, T Cat Trohon Avarags Domass Surtacs Cordbons o Dita "
t o Vgt o R 9
Fr To. PRt Averioe
Tot Efiecte Ermsctron e,
b e, A il e Geois | Gy | Stendng | Lewiand Momber | Suisce | Standing Stwdng | Bured | BuriedPoct| Res
Sok Ao 8_100_LFS Solloss  Cover | Soustie | SemMass RetMast CropHegrd CropStems | Covsr | Sioustie fietuses | mass Hass Mass | e
[ Opmatin crop the | tmetn | nU | bewom | bees o wow | macwn | mwme | memcrs feemes | Busos | bess
May EG=31, 01 Merter, toutie et comner i Cuin, sripss 03 (1] (1) 4 [ o] 30 A% 9| 1t 1 3 855 2]
fun A=14, 01 | os [ [Tl | 1 rean am am| e of o oo |
Jun 18-13, 01 an 0 (] ] m 1 = o o) " [ . ol
Jun 20-30, 0L Culnsor, row 3 ridge o8| [E] =] 0| EH 3 aEn a0 o0 o a 78| 5|
Jul =14, 04 [ 075 [E] 3| 600 ] 3501 [13) 00| () [ a7 43|
Ful BE=21, 0L Cuhemr, row 3 rige an [ o - wr 1 v o am| = o s sn
ug i-14, 01 o0 [T ox wa a8 I om o 5 [] E 4

Figure 7 Detailed Report showing soil loss and flat mass. What is the date of the first
erosion period after sorghum harvest? (Figure 8) March 15-31 after the Bedder,
hipper, disk hiller operation. The wind erosion rate is about 12 tons.

Select Repent | Erosion & Crop Vg, Ros & Biomass {delals) -
Run: Cotton, sirippes, Come-Sorghum, WT, TX Cal Erosion Aver g Biomerss Sutncs Condtiors: on Dade
et Crop Wespstaton Crep Residus

e Tr Pt Aveenge

Tetsl Ettratrer Ettoctree Wy

L ran /L R, M Gross | Canopy | Slndng | Leat and Mnber | Sutece | Qndng Sndng | Duied  Duneafiont | At

Sok Amer#o_4_100_LF5 Solloas  Cover | Sihouete | SlemMas: | RodtMars CropMeght CropStoms | Cover | Sihowie | FatMas | Meiz [ Mz e
Date —— Crop the  feoctem n s o | WU belen | Babw | Bokere | Bders

Jan 1-34. 0 [ on am| om| o o of o o 0| o | | 5 e -

Tan 15=31, 01 | a0 a0 6.0 o ) ) [ 020 (XE3 671 684 2 54

Fan 1-14, 01 [ on| [T [T o o o 0 (3] 02| B4 | a5 | 19 .

Tab 15-29. 0L Chesel, swoen shered | oo . (] ] ] o [] uar (T 60 s [ 3

Ear 114, U | 00 050 000 o 9 0 0 016 [T £l 55 45 E

Max 18-31, 0L Bedder, hipper, cisk hiler | e (1] 000 o o 0| ] (T3 [T 4| ] 1208 ™

Apr 1=14, 01 | wr 0m (] o ] o [ 0. (] 14 32 e e

Apr 15-30, 01 I 050 [T o g/ 0] ] 055 000 148 E] 1088 i

Hay  L-14. 0L [ (1] o o ] ] i 8 |

Figure 8 Detailed Report Showing the soil loss after the sbrghUm harvest.
A 59.6 tons/ac erosion rate is still too high. Try evaluating a reduced tillage alternative...

Reduced Tillage:

Glyphosate ready Cotton for weed control, and strip-till works. Standing residue is twice
as good at controlling erosion as flat residue. Try using the last run and reduce some of
the tillage. Close all the reports until the WEPS main window is open.

1. Click the ‘Man’ button on the main window. Load the Cotton, Stripper; FC,
SCsweep-Sorghum, MT. Man (E2_ R3) file. Remove most of the tillage
operations.

2. Right Click on the operation name and select the next to the last selection on the
menu “Delete row(s)”. See Figure 9, do this for all the operations NOT listed.

3. Change the standard planter for the cotton from: Planter, double disk, oprn to
Planter, ridge till.

4. Click the black down arrow, on the Planter double disk.oprn row and select the
Planter, ridge till operation. See (Figure 9).

5. Use Shift P to move to the “Ps”. Etc.
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Rotation: C:Documents and Settings\michael.sporcic'My Documents'My WEPS Files'\Project.wpj\Cotton,Stripper; FC,SCsweep-Sorgh
Crop Row/Ridge
Date or Dir.
Operation Name Residue {Deg.)
[ [Fep 25, 02 [:||Chisel, sweep shovel hd i
Har 15, 01 E]Bedder, hipper, disk hiller hd B
tiay 15, 01 || |pranter, ridge till ~ || lcotton, stripper |+ |°
Tun 20, 0L 75| cultivator, row 3 in ridge hd i
Jul 15, 81 El(:ultiw:tnr, row 3 in ridge - i
|| |o=t 20, 01 ElHawes‘t, cotton -
7 |pee o1, 01 ElShredder, flail or rotary > i
pec 15, 01 | [chisel, st. pt hd i
dpr 15, 02 ElSweep plow, wider than 40 in A i
tay 20, 02 | |pjanter, ridge til ~ | calsorghum, grain |+ |°
T 25, 02 El(:ultivatur, row - 1st pass ridge till - D
||| 0. 02 ElHawest, Killing crop 50pct standing stubble -
al -

Figure 9 Selecting the Operation file Planter, ridge till for the Cotton planting.
Add all operations shown in Figure 11.

Right Click, on the operation column where the new operation is to be inserted then
select: “Insert a blank row”.

Figure 10 shows changing the sprayer defoliant, aerial operation to add the Sprayer,
post emergence operation. Next select the sprayer operation from the list.

¥ MCREW (Management Crop Rotation Editor for WEPS)
File Edit View Configure Tools Help

|D B""E"Xx Ee] ﬁ”"w, (g} OHT"Y K4 J‘ |Vearsmﬂmation:|2

| Rotation: C: and i i i _Project.wpj\Cotton, stripper, ridgetill-Sorghum, ridgetill
Crop Row/Ridge
Date or Dir.
Operation Name Residue (Deg.)
May 20. 0L || strip till bed conditioner - u
May 20, 0L - | | | o
(Ll Pranter, ridge till w ||(Ca|cotton, stripper |+
e 01, 0111 sprayer, defoliant, aerial ;
Oct 20, 01 3 Harvest, cottan Change/Select Operation
Operation Drill-down Screen
Hay 20, 02 | istrip till bed e IS 2
Hay 20, 02 || pranter, ridge till Adjust Date ghum, grain_ |~ |°
Jun 25, 02 (L] Cultivator, row - 1st pass ridge till Insert Blank Row B
0st 10, 02 || Harvest, killing crop 50pct standing stubl_Insert Operation
(&) Insert Management File
| Import Management File
Cut Row(s)
Copy Row(s)
Paste Row(s)
Delete Row(s)
Undo Delete Row(s)

Figure 10 How to add an operation to a management file after a blank row is inserted.

Change the dates of all operation added to the correct date. The editor will assume the
date of the previous operation as added.
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Continue working on adding and deleting operations until the file looks like Figure 11.
Set the cotton yield to 375 Ibs/ac and sorghum yield to 25 bu/ac.

= MCREN anagement Crop Rotation Editor fo FPS
File Edit Wiew Configure Tools Help
O B & B % Q9O 9 Y 7 & |vearsinRotation: 2
Rotation : C:\Documents and Settings'michael.sporcic'My Documents'WMy WEPS Files\Project.wpj\Cotton, stripper; ridge till-Sorghum, ridge till.
Crop Row/Ridge Flat Residue
Date or Dir. Applied
Operation Name Residue (Deg.) (Ib/acre)
Hay 15, 01 |~ /strip till bed conditioner - o
Hay 15, 01 (1| Planter, ridge till + | (3|Cotton, stripper |v g
Oet 15, 01 Elsimﬂer,defoiﬂl -
fer 20, 01 ElHarvesl, cotton -
Hay 20, 02 EISlriptill bed conditioner - g
Hay 20, 0z Elplanter, ridge till ~ ||3/Sorghum, grain |~ |
Jun 28, 02 EISprayer. post emergence v | (]|weed residue;... | v £0.00
fet 10, D2 EIHarw.ﬂ, killing crop 50pct standing stubble -
T

Figure 11 MCREW window showing all dates and operation needed to make the ridge till
alternative.

Save the new file as Cotton, stripper, strip till-Sorghum, strip till CMZ19, or E2_R4 and
close MCREW to return to the interface.

Make the calibrated run and call it Cotton, stripper, strip till-Sorghum, strip till CMZ19 cal.
or E2_R4cal.

Calibrate the run since there were major revisions to the tillage.
Click Use in Current Project.

Note: if a new management file is worthy of addition to what is known as the Local
Management subdirectory follow these steps:

1) Start with MCREW. Load the edited and tested management file

2) Use the local Biomass Adjustment Factors to match the yield goal

3) The location to save a Template Management Local file is

C:\Documents and Settings\All Users\Application Data\USDA\WEPS\Databases\db\man\NRCS\local.

4) Save the file by Clicking ‘File’, ‘Save as Template’, and navigate to the above
directory.

5) Use the name consistent with any naming conventions the FO chooses to use.
6) Click ‘Save'.

Note: NRCS field offices can save templates to a networked server drive. A WEPS user
can create a subdirectory to store runs for an individual farm or customer. This will allow
the local work group to have access to any locally made records.
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Period Crop/Residue

Rot. year: 1 Cotton, stripper
Rot. year: 2 Serghum, grain

Ave. Annual

Gross Loss

Met Soil Loss From Fleld ( tac)

Total Creep/Salt Suspen PM10
22 0.6 16 004
12.8 3.0 9.7 0.25
7.5 1.8 5.7 0.14

Crop Interval Erosion

Gross Loss

Met Soil Loss From Fleld ( tac)

Date Range Crop tiac
Oct 11, B2 - Oct 28, 81  Cotton, stripper 1.9
Oct 21, 81 - Oct 18, 82  Sorghum, grain 131

Total Creep/Salt Suspen. PM10
19 0.6 1.4 0.04
131 31 10.0 0.25

Harvests

Date Crop

Oct 28, 81 Cotton, stripper
Oct 18, 62 Sorghum, grain

Residue Harvest Yield
Ibac Yield % Moisture
T 367.3 Ibjac lint 7.5
1,577 23.9 bu/ac 14.0

Figure 12 Run summary showing annual soil loss of less than 7.5 tons/acre.

Figure 12 shows the average annual soil loss is close to a 5 tons/acre/year soil loss
tolerance using a cotton-sorghum rotation with strip tillage (Figure 12). Leaving cotton
stalks standing is very effective at controlling wind erosion. The Detailed Report shows
there is 802 Ibs/ac flat mass and 22% flat cover of sorghum residue after planting cotton.
And 542 Ibs/ac flat mass, 13% surface cover of cotton residue after planting

sorghum.
Run: Cotton, stripper, strtil-Sorghum, striptil CMZ18 cal | Erosion Average Blomass Surface Concltions on Dats
Cliert: Crop Vegetation Crop Residue
Fm Tr: Fld: Average
Total Effective Effective Weighted
IEDEEENE | St S i i, Sl Gross | Canopy | Standing | Leafand Wumber | Surface | Standing Starding | Buried | BuriedRool  Residue | |
Sol, Amarilo_4_100_LFS Solloss | Cover | Sihouelte | StemMass | RoolMass |Crop Height |Crop Stems | Cover | Sihouele | FlalMass | Mass Mess Mass Height
Date Operation Crop tac | taction | #MT | bscre | Ibsiacre n #iac tracion | #° | lbsiacre | lbsiacre | hstacrs | lbsiscre in
] ] ] O =] ] O O ] ] O ] ] O

Jan 1-14, 01 w0 000 000 [ ] 0 0 025 [XF! 949 572 49 850 = [+
Jen 15-31, 01 00 0.00 000 [ a ] 0 024 [XE; a4 564 49 40 F3
Feb 1-14, 01 oo ooo o.oo 0 o o o 024 o 881 ;=23 45 831 23
Feb 15-29, 01 [ 000 000 [ [ [ [ 02 o 47 547 [ 18 F
Mar 1-14, 01 0o 0.00 000 [ a ] o 022 011 808 536 [ 802 2
Mar 15-31, 01 oo ooo o.oo 0 o o o o2 o TE2 B23 45 kied 23
Apr 1-14, 01 00 .00 000 a0 a [ 0 020 (X0 720 505 [ 752 E
Apr 15-30, 01 [T 0.00 000 [ a g o 018 10 676 El 2 718 ]
May 1-14, 01 w0 [ 000 [l [ [ o[ e ] ] ] 683 F3

Strip il bed concltioner 0z 0oz 0.0 9 g o ez 02z b0z 0z 170 ) E a7 F3
May 15-31, 01 |Planter, ridge ti Cotton, stripper J
Jun 1-14, 01 12 0.05 000 Ed E 1 32501 025 .01 29 73 149 600 2] ||
T wE D T na En CIR—T e o am e I £ =
Oct 20-31, 01 |Harvest, cotton Cotton, stripper 00 000 0.0z 1063 464 14 2028 014 000 509 0 75 326 2
Mov 1-14, 01 a0 000 002 1016 454 14 20280 014 000 488 [ 7 316 %
Mov 15-30, 01 00 000 002 376 464 14 20280 013 000 468 o 70 308 5
Dec 1-14, 01 Trace 000 002 249 464 18] 20281 013 0o 458 0 E 304 2
Dec 15-31, 01 02 000 002 a2 464 14 2028 012 000 440 0 e 300 2

Bor. yr: 1 22 i i [ i i A i A Wi iy A i A

Tan 1-14, 02 02 000 002 a0z 464 14 20250 012 000 428 o 67 297 ]
Jan 15-31, 0z 02 000 002 2l 464 14 2028 012 0o 418 0 E3 294 2
Feb 1-14, 02 04 000 002 E) 464 14 2028 o 000 403 0 3 290 2
Feb 15-23, 02 15 000 002 842 464 14 28251 o011 n.on 389 o B3 289 23
Mar 1-14, 02 15 000 002 24 464 14 20280 0 000 75 o 52 278 5
Mar 15-31, 02 (5 000 002 303 464 14 2028 010 0.00 356 o E 271 2%
apr 1-14, 02 12 000 002 a6 464 18] 20281 010 000 339 0 57 62 2
Apr 15-20, 02 18 000 002 7o 464 14 28251 008 n.on 321 o 54 252 23
May 1-14, 02 08 000 002 755 464 14 20280 008 000 302 o 52 241 5
May 15-15, 02 Trace 000 002 750 454 14 20280 0.08 —— 26 E

Strip tl bed conditianer 02 0ol 000 6 5 2| 100004 013 0oz 542 545 7 651 4
May 20-31, 02 |Planter, ridge tl Sorghum, grain
T 1-14, 02 Trace 017 002 12 85 5| 100004 012 Tt d 128 593 14

Figure 13 Surface cover (13%) needed after planting to nearly meet tolerable soil loss

(M.
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Exercise 3 - South Dakota: Templates and Add Irrigation 6/17/12

Skill Building:
1. Call up atemplate management run with fallow, make a run, calibrate the run
2. Replace the fallow with sorghum, make two more runs (one calibration),
3. Add irrigation.
4. How to change orientation in a field operation
5. Remove the winter wheat leaves over winter with a special operation. Winter wheat is
prone to have the leaves freeze dry off over winter.
Scenario:
Region Shape: 160 ac square (X= 2640 ft; Y=x2640 ft.)
Orientation: The field orientation is 45 degrees from North
Location: South Dakota.
County Haakon County
CLIGEN station is Milesville
WINDGEN station is interpolated
Critical dominate Soil Map Unitis CRAFT _Cv_85 VFSL.
Existing cropping system is Winter Wheat-Fallow.
Consider adding sorghum dry land or corn if irrigated.
0. Management includes a fall chisel at a 45 degree angle to the field borders after the
winter wheat harvest
11. From the Conservation Plan Inventory the average crop yield goals are:
Winter Wheat - 40 bu/ac/yr Sudangrass - 1.5 ton/ac/yr.
12. The example crop management file is Wheat, winter; fallow; Conv, CMZ5.man.

RBoo~NoO~WNE

Change the field Orientation to 45.0 degrees. The green field orientation will rotate right. -45
(negative 45) will rotate the field orientation to the left 45 degrees

Click the Man black down arrow icon, select Templates/Example Management/WWheat-fallow,
Conv, CMZ5.man.

An alternative way to open the template file is the ‘Man’ button. Open the MCREW Management
editor by Click “File’, then ‘Open Copy of Template’ and load WWheat-fallow, Conv, CMZ5.man
into the editor. Highlight all operations, right click the Row/Ridge Dir. (Deg.) column, Set to 45
deg.

% MCREW{Management Crop Rotation Editor for WEPS) -lc
file Edit View Configure Tools Help

[Ds/| & el| s o 0]e][¥[s]e] [rasnron |

‘ Rotation: C: and It W 'WEPS Files'Project.wpj! winter; fallow; Conv, CMZ5.man (Modified) |
Crop Row/Ridge Target
Date or Dir. Calib. |Target |Yield
Operation Name Residue (Deg.} Yield? Yield |Units

ey Bl G2 Chisel, sweep shovel

Jun 01, 01 Chisel, sweep shovel

Jul 01, o1

Set Direction
Adjust Direction
Setto 0 deg
‘Dlwheal. winter | |*° | Setto 45 deg bufac
Setto 90 degy

0 Increment 15 deg
Decrement 15 deg

Aug 15, 01

Cultivator, field 6-12 in sweeps

Sep 10, 01 Drill or airseeder, double disk

Jul 10, 02

LN ER AR ERCN AR ER K

=]
(9
i
i
sep 01, 01 [
5]
=]
9

Harvest, killing crop 50pct standing stubble

BeE 2, Chisel, sweep shovel

2

-

Figure 1 Showing the base management with all operations é;u(":ept the harvest and Fall Chisel
highlighted and the set to 45 selected.




Note: All degree settings, including field orientation and tillage direction, are measured from 0
degrees (i.e., North). The fall chisel (Oct 20, 02) direction should be 0 or North because the field
angle is 45 degrees. The answer will be different you do not make these changes.

the harvest row on July 10 year 2 and insert an operation. Add the ‘winters kill leaf
removal’ operation. Change the date to December 1 year 1. Figure 2 shows what the corrected
management file should look like.

&% MCREW(Management Crop Rotation Editor for WEPS) = | [m]

File Edit View Configure Tools Help

|D B 2 BRR % Q0D 7Y &P |'(earsinRutatiun:2

Rotation: C:'Documents and Settingstomy.wernette'My Documents'My WEPS Files'Project.wpjVWheat, winter; fallow; Conv, CMZ5.man
Crop Row/Ridge Target
Date or Dir. Calib. |Target |Yield
Operation Name Residue (Deg.) Yield? Yield |Units
Hay 01, 0L |79 |chisel, sweep shovel - 45
Jun 01, 81 || 4 |Chisel, sweep shovel v 48
ut o1, 01 [l |podweeder - 45
dug 15, 0L || |Rodweeder - 22
Fep 01, 8L ||| cultivator, field 6-12 in sweeps - |
Sep 10, 0L /= prill or airseeder, double disk ~ | |3l wheat, winter | v [*5 v 40.00 | eetle
Pec 01, 01 lwfinter kill, leaf remaoval -
|| |T2L 10, 02 |75 | Harvest, killing crop 50pct standing stubble -
H 0=t 20, 82 || |Chisel, sweep shovel v o
[i] -

Figure 2 The winter wheat-fallow file with the winter kill, leaf removal operation added.

Click the Yield Calibrate button to turn on the yield function, check to see that 40 bu/ac is the
yield, and click the Return button to return to the main interface and save the management file.

From the exercise soil directory. Select Craft_ Cv_85 VFSL.ifc soil
Step 2: Make a Yield Calibration WEPS Run and name the run WWheat-Follow, Conv, CMZ5

cal. The soil loss is 38 ton/ac and the Biomass Adjustment Factor is 0.766. Use this Biomass
Adjustment Factor in the project. In MCREW click the yield calibration see if the BAF is 0.766.

Gross Loss Net Soil Loss From Field { tfac )
Period Crop/Residue t/ac Total Creep/Salt Suspen PM10
Rot. year: 2 Wheat, winter 7.1 7.1 1L 37 0.17

Ave. Annual (380> 379 92 288 084

Crop Interval Erosion

Gross Loss Net Soil Loss From Field ( t/ac )
Date Range Crop tjac Total Creep/Salt Suspen. PM10
Jul 11, 62 - Jul 16, 82 Wheat, winter 75.9 75.9 18.3 57.5 1.69
Residue Harvest Yield
Date Crop Ibfac Yield 9% Moisture

"38.4 bujac 10.9

Figure 3 Showing WW-Fallow rotation soil loss with the VFSL soil and winter leaf removal.
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Add Sudangrass

Replace the fallow with a short Sudangrass forage crop. Note that forage crops are not calibrated.
WEPS will grow the crop without calibration. This may change in future versions, but for now
(Version 1.2.9) do not calibrate forage crops.

Open up the management editor again. Make a new management file called Wheat, winter-
Sudangrass, forage, Conv, CMZ5.man, by clicking “File’, ‘Save as...” and type the new name and
click *Save’.

Reverse the order of the crop sequence by clicking the roll back button, and then click the sort
button.

& MCREW(Management Crop Rotation Editor for WEPS) -0 EI

File Edit View Configure Tools Help

|D p= = N ¢’%ﬂ rﬁ‘\o 7 Y J’ 4) |Yearsianatinn:|27

| jon:  C:Dy ak i ,l wernetteibly D by WEPS Files'Project.wpj , winter-SUDAN GRASS FORAGE; Conv, CMZ5.man {Modifiel
[«] — I Dl
Crop Row/Ridge
Date or Dir.
Operation Name Residue {Deg.)

Jul 10, ol Harvest, killing crop 50pct standing stubble

Oct 20, O1 0

Chisel, sweep shovel

May 01, 02 45

Chisel, sweep shovel

Jun 01, 02

6]
6]
6]
6]
Jul 01, 0z C
65}
65}
65}
65}
@

Chisel, sweep shovel 1=

45

aag 15, 02 45

Rodweeder

Sep 01, 02 45

Cultivator, field 6-12 in sweeps

Sep 10, 02

Drill or airseeder, double disk |[:||Wheat, winter | v |**

Dec 01, 02

Winter Kill, leaf removal

[N ENEN N NN EN NN

Figure 4 Showing what the sequence of operations look like before sorting

Edit the file to add in the Sudangrass. Planting time for Sudangrass is April 15.
e Add a chisel and a field cultivator to the file before planting Sudangrass.
e Add two days between each operation.
o Change the date of the second year spring chisel from ‘May 01, 02’ to ‘Apr 11, 02’
o Right click the May 1 date cell on the Chisel Sweep shovel opm. Use ‘Calendar Date’ to
change the date.
e Change the operation to a Chisel, sweep shovel. Right Click on the operation name and
select “Change Operation”.
¢ Right click the date on the next line (June 1), change the date to ‘Apr 13, 02.
e Change the operation to Cultivator, field 6-12 in sweeps.
e On the next line, change the date to ‘Apr 15, 02’ and operation to Drill or air seeder,
double disk.
e Add the Sudangrass hay crop. The name is Sorghum, forage. Sudangrass is a type of
sorghum.
Change the “Aug 15, 02’ hay harvest date to ‘Sep 01, 02’
Change the operation to Harvest, hay, no growth.
Set all tillage operations to 45 degrees except the Oct 20, 01’ chisel stays at O degrees.
See figure 5.
Finally ‘Save’ the management.
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@MEREW(Management Crop Rotation Editor for WEPS) — IEllil
File Edit View Configure Tools Help
Cs @ d@d™ a0 ?[¥ s o [easnroaonz |
Rotation: C:iDoc its and Settingsit wernette'iMy Doc ts'My WEPS Files \Project.wpiWheat, winter-SUDAN GRASS FORAGE; Conv, CMZ5.man
Crop Nant Biomass | Yield Residue
Date or ‘opulation | Adj. Coef. Intercept
Operation Name Residue %facre) Factor |{h/Ih) |{Ib/acre)
H Jul 10, 0L Harvest, killing crop 50pct standing stubble -
Oct 20, OL Chisel, sweep shovel -
Apr 11, 02 Chisel, sweep shovel -
dpr 13, 02 Cultivator, field 6-12 in sweeps -
Apr 12, 02 - |[:||Sorghum forage |v £0g95 1.000 0.00 o.00

Drill or airseeder, double disk

Sep 01,

oz

Harvest, hay, no regrowth

Sep 05,

oz

Culiivator, field 6-12 in sweeps

Sep 10,

oz

Drill or airseeder, double disk

- | [“_‘||\M|eai, winter

| -

0274

B33.30

Dec 01,

0z

‘Winter Kill, leaf removal

DD e B e e | e w e

Figure 5 Showing how the management should look with Sorghum hay added to the run...

Make the run and call it Winter Wheat-Sudangrass, forage, Conv, CMZ5. In the MCREW
management editor screen see the S Bio Adj. Factor column. Check that winter wheat has a BAF
of 0.766 value. Do not calibrate the run.

Warning Messages Generated

x|

A [WARMING ]

Sarghum, farage harested
Sarghum, farage harested
Sarghum, farage harested
Sarghum, farage harested
Sarghum, farage harested
Sarghum, farage harested
Sarghum, farage harested
Sarghum, farage harested
Sorghum, forage hanested
Sarghum, farage harested

1195 2 only reached 81.59% of maturity (Check crop selection
11904 only reached 84.5% of maturity (Check crop selection
1595 2 only reached 81.5% of maturity (Check crop selection
1190 4 only reached 84.5% of maturity (Check crop selection
11906 only reached 81.7% of maturity (Check crop selection
11908 only reached 86.5% of maturity (Check crop selection
119110 only reached 85.8% of maturity (Check crop selectio
11912 only reached 79.2% of maturity (Check crop selectio
17914 anly reached 80.6% of maturity (Check crop selectio
11916 only reached 81.7% of maturity (Check crop selectio) & |

L

I 4 |

| ]

0K

Figure 6 Warning Message Generated by the Sorghum crop.

The Sorghum generates warnings that the sorghum does not reach maturity. That is OK because
annual hay is harvested before it matures to increase the feed quality of the forage. Click OK.



Soil loss is now 80tons/ac/yr. See (Figure 7)

Gross Loss

Net Soil Loss From Fleld { tac)

Period Crop/Residue Lfac Total Creep/Salt Suspen PM10
RnL;caerheat ;Ninter ............................... 573 s73 ag 237 130
Rot. year: 2 Sorghum, forage SN 103.04 249 78.1% 2.28
Ave. Annual K:Zhso_l 19.2 60.9 1.79
1, WARMING: Erosion values exceeded the sclence model JLLLI’JE)’\H‘“L‘-PDW
Crop Interval Erosion

Gross Loss Net Soil Loss From Fleld | tac )
Date Range Crop Lac TotalCreep/Salt Suspen. PM10
'S'c-ﬁ-éé',”éé”-”j.ji' e Wheat;'ﬁi'riié'r' ........................ 63 g ey sk 36
Jul 11, 81 - Sep 61, 62 Sorghum, forage 98.0 98.0 21.7 76.2 2.22

Jul 18, 81 Wheat, winter

Sep 81, 82 Sorghum, forage

Residue Harvest Yield
Ibjac Yield 9% Moisture

959 5.2 buwac 10.9
1,244 4.5 tonjac 0.0

Figure 7 Showing the soil loss with the sorghum forage added to the crop rotation.
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Note: The winter wheat yield is now: 5.2 bu/ac. The sorghum hay is taking all the moisture for

the winter wheat crop. This is not a good rotation.

Add Supplemental Irrigation

The producer can irrigate about 12 inches of water per year to the crops and would like to see the

effect of irrigation on crop yield. This is a relatively easy question to answer.

Step 1: Open up the last management ran: Wheat, winter-Sudangrass, forage, Conv, CMZ5.man.

Save a new version of this rotation by clicking ‘File’, ‘Save as...’

Add irrigation to the name: Wheat, winter-Sudangrass, forage, Conv, irr supplemental,

Right click the first line in the Operation Name column and insert an operation. Select,

Irrigation (2 inch, Pivot, Linear, Wheel line), and change the date to ‘Apr 01’ and year to

[ )
[ ]
CMZ5.man.
[ )
‘01",
[ ]
[ ]
15’, and “Jun 15’ in year 01’.
[ ]
add the irrigation for the Sudangrass.
[ ]

The completed management window should look like Figure 8.

Use the copy-paste function by right clicking on the irrigation operation just created and
click *Copy Row(s)’. Now right click in the same row and click ‘Paste Row(s)’.

Repeat this for four irrigation operations and change the dates to ‘Apr 01°, ‘Apr 20°, “‘May

The wheat also needs irrigation on ‘Sep 15°, of year ‘02’. Use the copy row function to
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Crop Row/Ridge
Date or Dir.

. Operation Name Residue (Deg.}
Apx 01, 0L lirigation {2 inch, Pivot, Linear, Wheelline) -

Apr 200 0L /0 lirrigation 2 inch, Phvat, Linear, Wheelline) -
May 15, 01 |/ |irrigation {2 inch, Pivot, Linear, Wheelline) -
Tum 15, 01|75 irrigation (2 inch, Pivot, Linear, Wheelline) -

|| [T 1001 e Harvest, Killing crop 50pct standing stubble -

7] |oee 20, ;1 [l Chisel, sweep shovel - -
4pr 11, 0Z |74l chigel, sweep shovel - -
dpr 13, 02 || | cultivator, field 6-12 in sweeps - -
Apr 15, 02 || | Drill or airseeder, double disk - |[:||Surghum,furage > |**
May 01, 02 /0 lirrigation {2 inch, Pivat, Linear, Wheelline) hd
May 20, 02/ |irrigation {2 inch, Pivot, Linear, Wheelline) -

Jun 18, 02 |75 |irrigation (2 inch, Pivot, Linear, Wheelline) -
Tul 15, 02 |17 lirrigation (2 inch, Pivet, Linear, Wheelline) -

|| |¥=F P1. B2l |Harvest, hay, no regrowth -

[T|z=r 05, 02 || | cuttivator, field 6.12 in sweeps hd i
= 10. 92 |/ Drill or airsesder, double disk - |[:I|Wh'331! winter | |%°
Sep 15 02 || irrigation (2 inch, Pivot, Linear, Wheelline) -

Des 01, 02 |l lwwinter Kill, Ieaf removal -
o -

Figure 8 Showing how the management should look with the irrigation added.

Note: This example shows how to use supplemental irrigation. To use full irrigation to meet crop
consumptive use, put a Start Monitor (Pivot, Linear, Wheel line) operation just after planting and
an Irritation, Stop Monitor operation 15 days before harvest. This will auto-irrigate the crop
during the growing season similar to the way Exercise 1 was run.

Change the Simulation Region “Shape” to circle, and type in 120 ac
Step 2: Return to the main interface and make the run without calibration (Biomass Adjustment
Factor set to 1.0 for wheat) to see how much additional yield the producer may get with the

supplemental irrigation.

Call the run: Wheat, winter-Sudangrass, forage, Conv, irr supplemental, CMZ5.
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Gross Loss Met Soll Loss From Field ( tac )
Period Crop/Residue tjac Total Creep/Salt Suspen PM10
RDL}EMJWHEM mnter ................................. 05 S oo 00 w
Rot. year: 2 Sorghum, forage :G'E: 0.2 0.1 0.2 Trace
Ave. Annual 0.1 0.1 Trace 0.1 Trace

Crop Interval Erosion

Gross Loss Met Soll Less From Fleld | tac )

Date Range Crop Ljac TotalCreep/Salt Suspen. PM10
Gep 62, 62 - Jul 18, 61  Wheat, winter 0.1 T0a 0o 0.1 0.00
Jul 11, 61 - Sep 61, 62 Sorghum, forage 0.1 0.1 0.0 0.1 0.00

Residue Harvest Yield
Date Crop Ibvac Yield % Moisture
i 1551 ........ \Nheat T Sy T o
Sep 81, 82 Sorghum, forage 2.361 7.8tonjac 0.0

Figure 9 Showing the non-calibrated supplemental irrigated run.

34 bu/ac is not close to the 60 bu/ac winter wheat expected yield. Run and calibrate yield to
the 60 bu/ac needed. The soil loss should decrease from the 4.7 t/ac to 0.1 t/ac. (figure 9).

The Sudangrass will likely be harvested twice instead of one time. This is a good alternative
if the price of hay can pay for the irrigation system. A strip-till or no-till, chem.-fallow
system or Wind strip cropping may be good alternatives.
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Exercise 4 - Minnesota: Simulate a Cover Crop &Windbreak

Skill Building:

1.
2.

3.

4.
5.
6

Start with the management template (main screen)

Add a fall winter wheat cover crop to protect the sugar beets during the first 40
days of growth.

Add a winter wheat cover crop after sugar beet harvest i.e. WEPS (version 1) can
grow only one crop at a time.

Build a “work around” for these special management rotations.

Explore how to add a windbreak and see the effect on the annual wind erosion
Understanding Crop Tolerance to wind erosion

Scenario: Start the WEPS interface and enter the following information for the field:

1.
2.

5

Region Shape Click '™ Select Rectangle long oriented east and west.
Field simulation area is (X-length E-W is 2640,) press Enter

(Y-length N-S =is 1320); press Enter (80 ac.) should appear

(See Figure 1.Field Facts):

Location: State- Click '™ Minnesota

County: Click - Clay,
e CLIGEN station- FARGO WB AIRPORT
e WINDGEN Station is interpolated.

Soil Tab Click "™ Soil Templates/Exercise Soils: Fodahl_426_90_LFS.ifc.
Note: The Conservation Plan field soil inventory determined the critical dominant
soil is: 426 Foldahl loamy fine sand. (13.4% or the most erodible by wind see
Figure 1).

At the “Man” tab _Man | Click '™ Templates/ Example Mgt. files.

Select the crop rotation:

S Wheat-Beet-SB CMZ 1.man, (Spring Wheat-Sugar beet-Soybean)

Sugar beets are replanted one out of three years because of abrasion and “helicoptering”
of the young beet plants by blowing soil.
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S0l Map-Clay County, Minnesota
(Excercise 4-Minnesota:Soybean-SW-Sugar Beet-SW)

% Natural Resources Web Soil Survey 2.0 911412007

Conservation Service National Cooperative Soil Survey Page 10f 3

Figure 1 Foldahl loamy fine sand (426) and the wind break on the north side of the 80
acre field.

From the Conservation Plan Inventory the average crop yield goals are:

Spring Wheat: 45 bu/ac.
Sugar beet: 20 ton/ac.
Soybean: 40 bu/ac

At“Man” tab _Man | Click Open MCREW Click the Yield Calibrate button
Type/match the farm’s crop yield goal for each crop to the Target Yield column.
Under the Calib. Yield? See if the check mark is on.

With MCREW Editor open under the Row/Ridge Dir Change all tillage directions
to 90 degrees (parallel to the long dimension). See Figure 2

Click the Cursor on the first line under the ROW/Ridge Dir (Deg) column
Hold down the Shift button

Click the Cursor on the last line.

Right Click and Click Set to 90 deg

Click the “‘Return’ button return to the main interface
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Older versions of the management file may contain the “Shredder, flail or rotary”
operation. It will need to be changed to the newer “Shredder, beet topper” operation.

Figure 2 Showing the correct management for the run. Note the Degs. are 90.

IMPORTANT! If the Management file background is not blue open MCREW again,

Rotation: C:F DriveWEPS_Projects\Exercise Runs.wpj'S Wheat-Beet-SB CMZ 1.man (Modified)
Crop Row/Ride Targe Yield Plant Biomass

Date or Dir. Calih. |Target |Yield H20 |Population |Adj.

Operation Name Residue (Deg.) |Yield? |Yield |Units (%) |(#/acre) |Factor
pr 20, 01 [“_‘||Dri||or airseeder, double disk |D|Whea1,spring?inrows|v i 45.00 |bufac(l3.5 (890274 )1.000
fag 0L, 01 E|Hawest, Killing crop 50pct standing stubble
Nov 01, 01 E|Chisel,st.pt an
dpr 20, D2 ElCuItivmur,ﬁeld 6-12 in sweeps &
dpr 23, D2 ElCultivmur,ﬁeld 6-12 in sweeps &
bpr 24, D2 E|Fert applic. surface broadcast P
iy B, G2 E|Plarner, smallveg seed |D|Sugarheet,sugar - [0 Z0.00 Jeon/afgz.0 74280 L.o00
= @), 02 E|Shredder, beet topper, 1in ht el
Oet 10, 02 ElHarvest, dig root crops res. buried &
Hay 20, 03 ElDisk,tandem light finishing &
May 25, D3 E|(2ultwaiur,ﬁeld 6-12 in sweeps P
ey 28, 03 E|Planter,duuhlediskopnr |D|Suyhean,grnupl]andl v |0 40.00 [bufac|l3.0 (108261 |1.000
Bet 10, 03 E|Hawest, killing crop 20pct standing stubble
Oet 15, 03 E|Cultivmur,ﬁeld 6-12in sweeps e

@l

q I | [»

Click File Save as same as above add .cal at the end of the file name.
Click the “‘Return’ button to return the main interface

The current Run is on the Man line with a blue background and cal at the end of the file
name. Close MCREW Save Current Management File Click Yes.

Click the Calibrate Run @ , to calibrate the run.
At the Run Name type in a new run name: S Wheat-Beet-SB CMZ 1.cal. man.
Click OK (WEPS will run 150 years) WAIT until Done!
Click Use in Current Project. Click OK or Close.

8 Note the Following in the RUN SUMMARY : (Figure 3)
Average Annual soil Loss is: 21 tons/ac/yr
Check to see if Harvest Yields are within 5% of Target yield (1 ton and 2 bu)

Record the Biomass Adjustment Factor (BAF) for each crop and the yield
SW BAF is 1.225

S Beets BAF is 1.075
Soys BAF is 1.150




Parlod .. Crop/Residue
Rot. year: 1 Wheat, spring 7in rows

Rot. year: 2 Sugarbeet, sugar

Rot. year: 3 Soybean, group 0 and |

Ave. Annual

Gross Loss

tiac Total Creep/Salt Suspen PM10
............ 07 oy T S

25.1 25.1 7.3 17.8 0.57

- 39.8 10.9 28.9 0.97

219 21.9 6.1 15.7 0.52

MNet Soil Loss From Field { tlac )

Date Range

Crop

Oct 11, 83 - Aug 81, 81 Wheat, spring 7in rows
Aug 62, 81 - Oct 18, 62 Sugarbeet, sugar
Oct 11, 82 - Oct 18, 83 Soybean, group O and |

Crop Interval Erosion

tiac TotalCreep/Salt Suspen. PM10
.............. o7 T S
1.6 1.6 0.5 1.0 0.04

63.3 63.3 17.6 45.7 151

MNet Soil Loss From Field { tlac )

Date Crop

Aug 01, 01 Wheat, spring 7in rows
Oct 18, 62 Sugarbeet, sugar

Oct 18, A3 Soybean, group O and |

Residue Harvest Yield

Ibfac % Moisture

............... 3294 RN 5E
0 19.9 ton/ac 82.0

2,219 38.9 bwac 13.0

Figure 3 Note the yield and soil loss for the run.

The conservation plan inventory identified sugar beet plant damage by wind erosion as a

resource concern.

Click Open the Detailed Report. El} Click
period just after the beets are planted.

Frm: Tr: Fll:
MManagement: S Wheat-Beet-SB CWZ 1
Soil: Foldahl_426_90_LFS

Date Operation Crop

IEr Lo—3L1, UZ

Apr 1-14, 02

Apr 15-13, 02

02 Cultivator, field §-12 in sweegh

Cultivator, field 6-12 in sweet|

Apr EO0-ZE,

Apr 23-23, 02

Apr 24-30, 0z Fett applic. surface broadcash

May 1-14, 02|Planter, small veq seed Sunarbest, sugar

May 15-31, 02

Jun 1-14, 02

Jun 15-30, 02

Jul 1-14, 0OZ

Jul 15-31, 0DzZ

Aug 1-14, 02

¥ Scroll down to find the soil loss for the

Average
Tatal Effective
Gross Canopry Standing Leat and
Soil Loss Cover Silhouette | Stem Mass | Root Mass | Cr
tiac fraction ft2ii? lh=facre hefacre
0.0 0.00 000 0 1]
0.0 .00 000 0 1]
0.0 0.00 000 0 1]
0.0 0.00 000 0 1]
0.z .00 000 0 1]
/ 0z 000 0.00 1 1
(04| oos 0.00 42 25
\ 0s / 043 013 501 BO07
Rinid 077 048 1304 3424
0.0 085 0.76 222 B523
oo 055 1.00 3098 937
0.0 089 110 3463 10501

Figure 4 Detailed Report showing the erosion rates after planting circled.
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What is the sum of soil lost just after planting the beets?

Answer: The first three periods sum to 1.1 ton/ac (Figure 4)
Sugar beet have a 0.0 - 0.5 ton/ac or very low crop tolerance to abrasion from Saltation.
(See Crop Tolerance Table 1 in the Introduction).

Does this run meet the quality criteria for the resource concerns identified? No, the
crop tolerance erosion rate for sugar beet is less than the erosion rate at planting
emergence and the soil loss is greater than T.

Close the Detailed Report (X)
Alternative 1: Evaluate the North windbreak. Run WEPS with a windbreak

From the Conservation Plan Inventory a single row elm windbreak was noted on the
North field border. The trees are 25 foot tall and 20 feet in width. Porosity is 50% leaf on
during the critical period.

In the ‘Barriers’ panel on the right side of the main interface:

Click the radio button ' next to the ‘N’ (see Figure 5). Notice that a yellow bar appears
on the north side of the X & Y simulation area placing a barrier on the north side (N) of
the field.

Click the down arrow F next to the barrier in the “Barrier’ panel.

Scroll down, Click select ‘Tree 1r decd 20yr leaf on’. Notice the barrier bar is red and a
barrier type is selected (Figure 5).

Click the ‘Edit Selected Barrier’ | Edit Selected Barrier |3 window appears to describe the
Elm tree windbreak on the North field edge

Width is 20 ft; Height is 25 ft;
Porosity fraction in April is (50%) Type in exactly 0.50!

Click *OK’. Notice the N barrier has ‘<mod>’ added in front of the name indicating the
barrier properties were modified by the user.



Barriers notto scale

YHEUET-A

H-Length

Windgen:
Interpolated (46.89° M, 96.50° W)

View Map

Barriers
&N
S
E

W

=mod= Trees 1r decd 20yr leafon
none
none
none

Edit Selected Barrier

Figure 5 Windbreak added to the north side of the field and the record modified.

On the main tool bar name the run S Wheat-Beet-SB, windbreak CMZ 1 cal. or

E4 R2 W break.cal.

Hit the Run button , Click OK! (Runs for 150 years) Wait this is Slow.

Period Crop/Residue
Wheat, spring 7in rows
Sugarbeet, sugar

Soybean, group 0 and |

. year: 3

. Annual

Gross Loss Met Soil Loss From Fleld ( tac )
t/ac Total Creep/Salt Suspen PM10
............ s oa el T s i
16.9 15.9 5.1 10.9 0.36
S 25.3 6.8 18.5 0.67
15.3 139 4.0 9.9 0.35

Date Range Crop

Oct 11, 83 - Aug 01, 81 Wheat, spring 7in rows
Aug 82, 81 - Oct 18, 62 Sugarbeet, sugar

Dct 11, B2 - Oct 18, 63 Soybean, group 0 and |

Crop Interval Erosion

Met Soil Loss From Fleld | tac )

Liac TotalCreep/Salt Suspen. PM10
.............. o5 R T
1.2 1.0 0.2 0.8 0.03

44.3 40.2 11.6 28.6 1.00

Data e PO e —
Aug 81, 81 Wheat, spring 7in rows

Dct 18, 82 Sugarbeet, sugar

Det 18, 63 Soybean, group 0 and |

Residue Yield

Ibjac % Molisture

............... .3.'.2.9.4....... T 5 E]
0 19.9 tonjac 82.0

2,219 38.9 buwac 13.0

Figure 6 Soil losses with the windbreak.

Scroll down in the run summary Note: The windbreak reduced average annual soil loss
from 22 tons (about 7 tons) to 15 t/ac. comparing figures 3 & 6. Multiplying 80 acres by
7 ton/acre with the EIm windbreak saves about 560 tons of soil per year on a field basis.

1]4]4]

Also notice that the Total Net Soil Loss from Field Total (13.9 ton/ac) is lower than the

gross loss 15.3 t/ac. This is because during storms with a southerly wind, soil is deposited

in front of the windbreak before leaving the field.
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Close the Run Summary Report (X)

Open the Detailed Report. . Scroll down to find the soil loss 30 days after the beets
are planted. Under the Erosion column note a 0.9 t/ac soil loss after planting sugar beets
is still too high for beet seedlings (Figure 7)

Fr Ir: Fldd: e

Total Effective
Management: 5 Whest-Beet-SB ChEI 1 Gross Canopy Standing LEef: e
Soil: Foldahl_426_90_LFS Soil Loss Cowver Sihouette | Stem Mass | Root Mass | Crop Heigh
Date Qperation Crop thac fraction t2/1t* lbsiacre Ibskacre in
O O U U U U
Apr 23-23, 02| Cultivator, field 5-12 in sweed oo 0.00 0.00 1] 1] 1
Apr Z4-30, 02 Fert applic. surface broadca ’D_'I\ 0.00 0.o0 u] u] 1
May 1-14, 0z Planter, small veg seed Sugarbest, sugar /D.Z \ 000 0.oo 1 1 |
May 15-31, 02 { oz]] 005 0.00 42 25 :
Jun 1-14, 02 \0.4/ 043 013 =01 07 T
Jun 15-30, 0Z ao ar7 045 1304 3424 1
Jul 1-14, 02 oo 085 076 2221 6523 2
Jul 15-31, 02 oo 083 1.00 3099 9371 2
Aug  1-14, 0Z a0 039 140 3463 105 2

Figure 7 Soil loss for sugar beets after the windbreak was added.
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Alternative 2 Add a Winter Wheat Cover crop

Sugar beets can blow out once every 3 years after planting and the farmer wants to sow
beets into a living winter wheat cover crop to reduce stand loss. This requires a special
crop file and special operations to evaluate adding a Winter Wheat cover crop that grows
simultaneous with beets. The NRCS State Agronomist must contact the National Wind
Erosion Specialist to develop these files.

Figure 8 Shows 6 inch tall winter wheat cover crop killed by spray after beet emergence.

WEPS can only grow one crop at a time. First model the winter wheat cover crop for the
first 40 days, then switch to the sugar beets that are growing with the winter wheat cover
crop. After the sugar beets and wheat grow for 40 days, postemerge spray to kill the
winter wheat cover crop with Sethoxidim or Glyphosate (RR beets).

Click the “‘Man’ button to open MCREW, and make sure you have the original
management file loaded: S Wheat-Beet-SB CMZ 1.man. (E 4 Run 1) Click ‘File’, ‘Save
as...” and rename the file S Wheat, ww cover crop-Beet-SB, CMZ1.man.

Click the “Man’ button to open MCREW, and make sure the Calibrated
management S Wheat-Beet-SB CMZ 1cal.man is loaded

Click “File’, “Save as’ to save as a project! In the File name box name the project file:
S Wheat, ww cover crop-Beet-SB, CMZ1.man.

Click Save! The Rotation line in MCREW will show this new file name. Open MCREW.

Click on one operation. Hold Shift and highlight all operations from Apr 24, 02 Fert.
Applic. Back to the Harvest of the spring wheat on Aug 01, 01 to delete 3 rows

Right Click left Click open pop up window and with Delete Rows delete all (3) operations
Right Click Insert Blank Row 3 times after wheat harvest.

k the down arrow [— Under NRCS operations on each line to Add 3 operations::
k Chisel, st. pt;_(Chisel, st. pt.opm)

k Cultivator, field 6-12 in sweeps; (Cultivator, field 6-12 in sweeps.opm)

k Drill or air seeder, double disk. (Drill or air seeder double disk.opm)

IQ < |° <

Click on_Date then Right Click select calendar date. Click date desired. Click OK
Repeat for each operation line to match all the dates shown in Figure 9.




46

Under the crop or residue column Click the down arrow '™ pick wheat winter cover
crop.

This file is a standard winter wheat file that will grow about 100 Ibs/ac biomass during
the winter months and will provide about 1300 Ibs/ac cover or more when the sugar beets
are planted.

Place the cursor on the date to change the dates of all operations added. The editor will assume
the date of the previous operation as added.

lick “™ open the operation zip file change the Planter, small veg seed to_Planter, into
growing cover.opm, (Planter, into growing cover.)
This is a special planter operation that shows tilled ground on the planting date, but does

not call in a growing sugar beet crop yet.

Click the operation cell on ‘May 01, 02’
ic

In the next line Operation name column Right Click “¥ Insert an operation, Sprayer, kill
cover in growing crop.

With the cursor on date Right Click. Open the calendar Change the date ‘Jun 10, 02°, 40
days after planting the cover crop. Click OK.

In the Crop or Residue column, Click "™ find and select, Sugar beet, growing after cover
crop kill crop. This is a modified Sugar beet file that will show some biomass growth in
the roots and leaves on the date the beets are planted.

Rotation: C:\D and

ings\mi sporciciMy D ly WEPS Files\Project.wpj\S Wheat, ww cover crop-Beet-SB CMZ 1

Crop Row/Ridge
Date or Dir.
Residue {Deg.)

| calwheat, spring 7..] + | %0 =

£
.
.
:

Apr 20, 01 Drill or airseeder, double disk

dug 01, 01 Harvest, killing crop 50pct standing stubble

sep 17, 01 30

Chisel, st. pt
Cultivator, field 6-12 in sweeps

sep 18, 01 90

Sep 19, 01 30

Drill or airseeder, double disk ||:||Wheai, winter c| -

bpr 24, 02 Fert applic. surface broadcast

May 01, 02 30

Planter, into growing cover

Jun 10, 02

Sprayer, Kill cover in growing crop ||:||Sugarheet, gro... | -

Qeot 0%, 02 20

Shredder, beet topper, 1in ht

Oct 10, 02 20

Harvest, dig root crops res. buried

May 20, 03 90

Disk, tandem light finishing
Cultivator, field 6-12 in sweeps

May 25, 03 30

May 25, 03 30

Planter, double disk opnr ||:||S|Jyhean, group... | v

Oct 10, 0%

tj 0ot 15, 03
Figure 9 Winter Wheat cover crop planted in the fall after Spring Wheat

Harvest, killing crop 20pct standing stubble

) ER By g g oy oY =Y =Y =Y =Y Y 6y =y 6

A4 [ e o

Cultivator, field 6-12 in sweeps P

This logic is necessary when a growing cover crop is planted with a crop and then killed
after both crops grow together (in this case 40 days for the sugar beets).

Check to see if all operations have the row direction set to 90 degrees



Click the Yield Calibrate button and make sure the Winter Wheat cover crop line is
unchecked because this is a forage crop and WEPS must control the cover crop growth.
Do not calibrate the cover crop since it is not grown to maturity.

Click the “‘Return’ button to return the main interface.

Step 2: Leave the windbreak on the north side of the field in place. Click ‘Calibrate Run’

button Sk to make a Calibration WEPS Run, call it:
S Wheat, ww cover crop-Beets-SB, windbreak, CMZ 1 cal.

Gross Loss Met Soll Loss From Field ( tlac)
Parlod .. Crop/Residua @ ] ac Total Creep/Salt Suspen = PM10 |
Rot. year: 1 Wheat, spring 7in rows 0.8 0.7 0.3 0.5 0.02
Aot. year: 2 Sugarbeet, growing after covercrop 4.3 4.0 1.4 2.6 0.09
kill
Rot. year: 3 Soybean, group 0 and | 9.7 8.4 2.4 6.0 0.23
Ave. Annual (4.9 ) 4.4 13 3.0 0.11
Gross Loss Met Soll Loss From Field ( tlac)
Date Range Crop Lac Total Creep/Salt Suspen. PM10
Oct 11, 03 - Aug @1, 81 Wheat, spring 7in rows 0.4 03 01 03 0.01]
Aug B2, 81 - Oct 18, B2 Sugarbeet, growing 0.5 0.5 0.2 0.3 0.01
after covercrop kill
Oct 11, 82 - Oct 18, 83 Soybean, group 0 and | 13.8 12.3 3.7 85 032
Residue Harvest Yield
Date Crop Ibjac Yield % Moisture
Hug 31 P Wheat soring S S305 e T 135]
Oct 18, 82 Sugarbeet, growing after covercrop kill 0 20.1 tenjac 82.0
bct 18, 83 Soybean, group 0 and | 2,237 39.2 bujac 13.0

Figure 10 Soil loss with the cover crop added and the windbreak.

Note: The beet biomass adjustment factor changed from 1.075 to 1.45, the others
remained the same. WEPS adjusted the beet BAF to produce the 20 ton/ac yield.
However, what effect does growing the winter wheat cover have on beets?. If moisture is
short, beets may yield less. Click “Use in the Current Project” to save the new factors.

Open the Detailed Report: What is the (ATG) soil loss after planting the sugar beets?
0 t/aclyr.
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Run: S'Wheat, wew cover crop-Beet-SB, windbreak ChZ1 Erosion
Client: Crop Wegetation
Fr Tr: Flek AVEAGE
Total Effective

Management: SVWhest, www cover crop-Beet-SB CMZ 1 (B Canopy Standing Leaf and
Soil: Foldahl_426_90_LFS Soil Loss Cover Silhouette | Stem Mass | Root Ma

Date Operation Crop tiac fraction fit? Ib=iacre bsiacr

[l [l [l [l [l

Apr Z4-20, 0Z|Fert applic. surface broadoad Trace 0.24 0.06 292 3
May 1-14, 02 Planter, into growing cover /ﬂ"b\ 0.56 030 937
May 15-31, 0z / 0.0\ 0.90 1.23 3232 1t
Jun 1- 9, 02 / 0.0 \ 095 1.71 4491 7
Jun 10-14, 0z Sprayver, kil cover in growing® Sugarbest, growing after covercrap kil oo 0.00 000 1]
Jun 15-30, 02 oo 0.09 [un) ] 74
Jul 1-14, 02 0.0 0.64 0.26 G116 1i
Jul 15-31, 02 0.0 087 oy 2210 Bl
Aug 1-14, 02 oo / 089 0.94 2860 g
Aug 15-21, 02 \ 0.0 / 090 107 3357 10
Sep 1-14, 02 \0.y/ 0.3 114 3645 11
Sep 15-30, 02 0.0 0.480 1149 3599 1
oct  1- 8, 02 oo 0.89 118 3955 10
Oct 29— 9, 02 Shredder, beet topper, 1in bt oo 0.00 [un) ] 118 1o
Oct 10-14, OZ Harvest, dig root crops res. bY Sugarbest, growing after covercrop kil Trace 0.00 000 1]
o ac Ann A A A

Figure 11 The fall cover crop of winter wheat eliminated plant damage to the beets and is
predicted to keep wind erosion below crop tolerance (0-0.5 t/ac).

Note: The winter wheat cover crop reduced the wind erosion from 0.9 ton/ac to 0.0 for
the sugar beet crop (Figure 10). This can save about $170/ac in reseeding cost and on lost
yield potential.

What about the combined effect of the north windbreak and winter wheat cover crop?

With the windbreak in place and the winter wheat cover crop planted after the spring
wheat, the 4.6 t/ac soil loss does meet the soil loss resource need.

The Detailed Report indicates soil loss is still above T with the highest wind erosion
occurring after sugar beet harvest.
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Exercise 5 - Washington: Alfalfa Hay Calibration, Potato, Winter
Wheat

Skill Building:
1. Simulates growing a forage crop cut for hay and adding another year of alfalfa
under irrigation.
2. lrrigation can be:
e added in preset amounts
e added in a custom amounts,
o applied as needed as the plant uses water

Many circles on a quarter section of
land (160 acres) have 120 acres “under
the iron”. The circle includes an end
gun that turns on and off in the corners
as the pivot moves around the circle,
allowing the producer to irrigate 130
acres. The erosive winds in spring are
from the west and the tillage/planting
direction is north and south. Potatoes
™ are a high-dollar cash rental crop that
must be rotated for disease and
nematode control.

Scenario:
1. Region Shape: Circle Area: 130 ac. A pivot irrigation system with an end gun

irrigates 130 acres

Orientation: North O degrees

Location: Washington.

Grant County near Moses Lake

CLIGEN Station is: Ephrata CAA AP.

Reset the Windgen Station. Open the Map Viewer, Click the checkbox in the

visible column that corresponds to “Windgen Station...’, and then double Click

the WINDGEN Station: Moses Lake/Grant Co.

7. From the Exercise Soils folder, select the soil Quincy_97 100 _FS.ifc

8. Existing 5 year Crop Rotation is: Alfalfa 3 yrs.-Potato-Winter Wheat. If the
alfalfa stand is good and the hay price is strong, they cut the hay for 4 years.

9. From the Example Mgt folder select Alfalfa, fall seed, 3yr-Potato-WWheat, circle
irr CMZ49.ma file

ok wn

From the Conservation Plan inventory the annual average yield goals are:
e Alfalfa: 6.5 tons/acre, cut 4 times on 30 day intervals
e Potato: 30 tons/acre, or 600 cwt/acre.
e Winter wheat: 100 bushels/acre.
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WEPS can simulate crops cut multiple times in a growing season. However, WEPS
cannot calibrate forage crops in the same way as grain crops. Do not calibrate the
forage crops with WEPS. Any forage cutting with lower yield should not affect the
erosion rate since there is more than enough cover to control erosion during a subsequent
cutting. If the hay yield is low, do not reject the run unless there is substantial erosion
occurring in the 2-week management period that includes the cutting.

Calibration is important for almost all other crops. Saving a calibrated crop to a local
crop folder for use in future runs can save run time on later evaluations.

Edit the management file:

1. Click the management button on the main interface:

2. Click the Yield Calibrate button 8 and check the yields for all the crops and make
sure that all match the inventory (Alfalfa, 6.5 ton/ac; Potato, 600 cwt/ac; W.
wheat 100 bu/ac).

3. Do not put a check mark in the “Calib. Yield?” column for Alfalfa. Click the
Return button @ to save the management file and return to the main interface. (See
Figure 1)

&

File Edit View Configure Tools Help

‘D E(E & BB % Q0 ‘ﬁ’_}’ o |'|'earsianaliun:6

‘ Rotation:  C:\Di and i i sporcic'My D lv WEPS Files\Project.wpj\Alfalfa, fall seed, 3yr-Potato-WWheat, circle irr CMZ49.man
Crop Row/Ridge Target Vield |1
Date or Dir. Calib. |Target |Yield Ho |1
Operation Name Residue {Deg.) Yield? |Yield |Units (%) |
Bar 15, 01 Irrigation, Start Monitor (pivot, linear, wheelline) -
Jul 15, 01 Irrigation, Stop Monitor -
dug 01, 01 Harvest, killing crop 50pct standing stubble -
dug 15, 01 Disk, tandem heavy primary op - B
dug 17, 01 Disk, tandem secondary op - B
dug 20, 01 Cultivator, field 6-12 in sweeps - B
dug 24, 01 Drill or airseeder, double disk - ‘Dlnlfalfa, hay - |° ( [m| ) 6-50  |Ecres 15-0
.

dug 25, 01 Irrigation, Start Monitor (pivat, linear, wheelline)

Hay 0%, 02 Irrigation, Stop Monitor

hay 15, 02 Harvest, hay, legume

hay 1e, 02 Irrigation, Start Monitor (pivat, linear, wheelline)

Jun 08, 02 Irrigation, Stop Monitor

Jun 15, 02 Harvest, hay, legume

OB E|E B e D D |E | e

e

Jun 23, 0%

Irvimatinn Ctart Man#ar fnkant lnnar wihaalline

Figure 1. Do not check the Calibrate Yield box for forage crops

Notice the set up for alfalfa irrigations and harvests. Each harvest has an Irrigation, Start
Monitor (Pivot, Linear, and Wheel line); Irrigation, Stop Monitor; and Harvest, hay,
legume operation associated with the harvest (Figure 1). The date for the irrigation stop
monitor is set to 7 days before harvest to allow the soil surface to dry out to cure the hay.
Click % to make a calibration run. Name the run Alfalfa 3yr-Potato-WWheat, circle irr
CMZ 49 cal. Thisis a5 yr. rotation, so it will take several minutes to calibrate the run.
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B calibration Factors x|

Fun Location : |C:1D|:u:uments and Settingsitony wernettelhy Documentsihly WEFI

Fun Name : |E5R1_|:al.wjr |
Management : lﬂxlfalfa, fall seed, 3yr-Potato-Wivheat, circle irr CWZ49 |
Flanting Crop Biomass
Date Addj.
Factar

Cet 01, 04 Wheat, winter, CMZ 50 hi ppt 7-10ig| 1.225 Save As
Apr 20,08 Fotato, late, harvest 1.000 | Save As |

Use In Current Project Close

Figure 2 Local calibration factors for Winter wheat and Potato

To save these calibrated crops for future runs, use the ‘Save as...” option to store the
Biomass Adjustment Factors for Winter wheat and Potato to a record in the local crops
folder (Figure 2).

Click “Use in Current Project’.

Rot. year: 2 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00

Alfalfa, hay

Alfalfa, hay

Alfalfa, hay

Alfalfa, hay
Rot. year: 3 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00

Alfalfa, hay

Alfalfa, hay

Alfalfa, hay

Alfalfa, hay
Rot. year: 4 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00

Alfalfa, hay

Alfalfa, hay

Alfalfa, hay

Alfalfa, hay
Rot. year: 5 Potato, late, harvest 50.8 50.8 12.6 38.3 2.25
Ave. Annual (107) 197 4.8 14.9 0.88
Crop Interval Erosion

Gross Loss Met Soil Less From Field ( tac )
Date Range Crop tac TotalCreep/Salt Suspen. PM10
Det @1, 85 - Aug 81, 81 Wheat, winter, CMZ 50 93.7 93.7 23.2 70.5 4.22
hi ppt 7-10in spac

Figure 3 Predicted average annual soil loss for calibration run
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Look at the crop yields in the Run Summary (Figure 4).

Residue Harvest Yield
Date Crop Ibfac Yield % Moisture
Aug 01, 01 Wheat, winter, CMZ 50 hi ppt 7-10in spac 7701 101.4bwac 109
May 15, 82 Alfalfa, hay 1,435 1.7 tonjac 15.0
Jun 15, @2 Alfalfa, hay 629 1.1toma 150
Jul 15, a2 Alfalfa, hay 529 0.8tornial 5.6 t/ac 0
Aug 15, 82 Alfalfa, hay 681 1.1tenjac I5.0
Sep 15, @2 Alfalfa, hay 580 0.9ton/ac 15.0
May 15, 83 Alfalfa, hay 1,650 1.3tonjac 15.0
Jun 15, @3 Alfalfa, hay 963 1.8ton/ag 15
mee deerw eancoivae |0 | D] 040 )
U . . W . . - .
sep 15 63 Alfalfa. hay Predicted average yield c90 0.9 ton/ac 15.0
May 15, 04 Alfalfa, hay 1,437 1.9tenjac 15.0
Jun 15, B84 Alfalfa, hay 865 1.4tonac 15.0
Jul 15, B84 Alfalfa, hay 627 0.9tana
Aug 15, 04 Alfalfa, hay 747 1.3tonal 04tac
Sep 15, 04 Alfalfa, hay 602 0.9tonjac 15.0
Sep 38, 85 Potato, late, harvest 0 571.1 cwt/ac 79.0

Figure 4. Predicted yields for Winter wheat, Potato and each Alfalfa cutting

WEPS cannot calibrate each cutting of hay per year. To adjust the average yield for all
years adjust the Biomass Adjustment Factor manually. For this example, add up the
yields for each of the three years and divide by 3 to determine the predicted average yield
((5.6 +6.4 +6.4)/3 = 6.1 tons/acre/ year). Divide the reported average yield goal by the
predicted average yield to determine an appropriate manual Biomass Adjustment Factor
(6.5/6.1 = 1.066).

Open the MCREW management editor yield-screen®, and enter the manual Biomass
Adjustment Factor for Alfalfa (1.066). Click « to save the management file and return to
the main interface.

Make a second run # using the manual Biomass Adjustment Factor for Alfalfa. Use the
same run name same as before with Adj. added to the end of the file name to indicate the
Alfalfa yields were adjusted manually. The adjusted alfalfa yield is about 6.7 tons/acre,

which is within 5 % of the reported yield (Figure 5).
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Run : ESR1_cal_adj.wir =l
Sl [1[>in]: | DEE &[&h7es [+] 6] G]E] &

Date Crop Ibjac Yield % Moisture
Aug 81, 81 Wheat, winter, CMZ 50 hi ppt 7-10in spac 7,740 101.3 bufac 10.9
May 15, 82 Alfalfa, hay 1,499 1.9tonfac 15.0
Jun 15, 82 Alfalfa, hay 676 1.1tonfac 15.0
Jul 15, @2 Alfalfa, hay 580 0.9ton/ac 15.0
Aug 15, 82 Alfalfa, hay 724 1.2 tonfac 6.1 t/ac
Sep 15, 02 Alfalfa, hay 622 1.0tonfac -
May 15, 03 Alfalfa, hay 1,738 1.6tonfac 15.0
Jun 15, 03 Alfalfa, hay 1,036 1.9tonfac 15.0
Jul 15, 83 Alfalfa, hay 730 1.1tonfac 15.0
Aug 15, 83 Alfalfa, hay _ 783 1.4tonfac

Sep 15, 03 Alfaifa, hay 20.1/3 = 6.7 tons/acre 640 L Otonc 7.0 t/ac
May 15, 04 Alfalfa, hay 1,554 2.2tonfac 15.0
Jun 15, 04 Alfalfa, hay 906 1.4tonfac 15.0
Jul 15, 04 Alfalfa, hay 667 1.0tonfac 15.0
Aug 15, @4 Alfalfa, hay 808 1.4 tonfac

Sep 15, 04 Alfalfa, hay 655 1.0tonvac 7.0 t/ac
Sep 30, 05 Potato, late, harvest 0 570.6 cwt/ac 79,0‘

Figure 5. Increased Alfalfa yields with a 1.066 manual Biomass Adjustment Factor

Gross Loss MNet Soil Loss From Field ( tac)
Period Crop/Residue L/ac Total Creep/Salt Suspen PM10
Rot. year: 1 Wheat, winter, CMZ 50 hi ppt 7-10in 47.7 11.5 36.2 2.15
spac
Rot. year: 2 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Rot. year: 3 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Rot. year: 4 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay

Rot. year: 5 Potato, late, harvest 50.3 12.5 37.8 2.23

Ave. Annual 19.6 19.6 4.8 14.8 0.88

Figure 6 Adjusted soil loss with decreased Alfalfa yields

The Potato and Winter wheat years have a combined predicted soil loss of 98 tons/acre
(50.3 + 47.7) (figure 6).

Why is that?
Open the detailed report for Erosion & Crop Veg, Res & Biomass, to view the predicted

soil loss from Potato harvest overwinter to spring following Winter wheat planting
(Figure 7).
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=
close|| & | 7 | %? | 5| x| B[ 58 o
Select Report : |Erosion & Crop Veq, Res & Biomass (details) | - |
Run: ESR1_cal_adj Erosion Ave
Client: Exersise 3 Crop Yegetation
Fre run 2 Tr: Flet: HEEER
Total Effective Effective
Management: Alfalfa, fall seed, 3yr-Potato-VWihest, circle irr CMZ49 (s Canopry Standing et =gl ey Surface Standing
Soil: Guincy_97_100_FS Foil Loss Cover Silhouette || Stem Mass | Root Mass | Crop Height | Crop Stems Cover Silhouette
Date Operation Crop tiac fraction i Ibsfacre Ibsfacre in #lac fraction 22
[ [ [ [ [ [ [ [ |
Jan 1-14, 01 52 011 0.0 112 259 1 590308 0.0s 0.00
Jan 15-31, 01 52 011 0.1 112 279 2 590303 0.0s .00
Feb 1-14, 01 4.0 011 0.0 112 310 2 590303 0.0s .00
Febh 15-25, 01 g0 011 0.1 112 363 4 590303 0.04 .00
Mar 1-14, 01 207 01s 0.03 153 43 =1 590303 004 .00
Mar 15-31, 01| Irrigation, Start Monitor (piviot,*) 4.7 0.51 024 738 449 12 590305 0.04 0.00
Apr 1-14, 01 oo 051 060 1518 1073 20 590303 004 .00
Apr 15-30, 01 oo 0.94 1.00 2347 1809 27 590303 0.03 .00
Sep 16-23, 05 Irrigation, Stop Monitar oo 08 045 1176 19533 26 0937 0.00 .00
Sep 30-30, 05 Harvest, dig root crops res. kY Potato, late, harvesT o1 0.00 0.00 o o o 1] 0.09 0.00
Disk, offzet, heavy * 01 .00 .00 1 o4 o 590305 0.06 .00
Cultipacker, roller
Oct  1- 1, 05 Drill or sirseeder, double disk | Whest, winter, CMZ
Oct  2-14, 05| lrigation (2 inch, Pivot, Lineat 51 0.04 0.00 33 36 1 590308 0.08 0.00
Oct 15-31, 05 16.4 009 .00 a7 g6 1 590305 005 .00
How 1-14, 05 123 011 .00 112 152 1 590305 005 .00
How 15-30, 05 99 011 om 112 208 1 590305 005 .00
Dec 1-14, 05 15 011 o.m 112 230 1 590305 005 .00
Dec 15-31, 05 0s 011 om 112 247 1 590305 005 .00
Bot. wr: & 503 i IiA, (R [fA (R (R MEA (R
Ave. Ammuaal 196 i IiA, (EE [fA (EE (EE A (EE

Figure 7. Predicted soil loss, Leaf and Stem Mass and Surface Cover after Potato harvest

Answer: Potato harvest leaves very little residue on the soil surface. The planting date
for Winter wheat after potatoes is late in the fall. Wheat does not produce sufficient leaf
and stem mass to protect the soil surface from erosion until April the following spring.
This increases the predicted average annual soil loss to 19.6 tons/acre for the system.

Add 1 more year of Alfalfa to the rotation

Open the MCREW management editor. Scroll down the operation list to the ‘Mar 15,
04’, Irrigation, Start Monitor (Pivot, Linear, Wheelline). Drag the mouse to highlight
down to (not including) the Disk on ‘Apr 10, 05°. The section should be blue. Right
Click in the Operation column and select “Copy Row(s)”. Right Click the Disk operation
on ‘Apr 10, 05’ and paste the rows, by selecting “Paste Row(s)”. There is a complete set
of operations for year 4 of alfalfa, but the dates still have year 4 instead of year 5, and
March 15, 04 is pink. With the group of cells still highlighted, right Click the date
column and select “Increment Year”. Then highlight the Disk on *Apr 10, 05 (it should
be red) though the end of the file. Right Click the date column and increment the year.
Now the potato year should be ‘06. This added a year to the rotation so now change the
“Years in Rotation” box at the top of the editor screen from 5 to 6 (Figure 8).
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% MCREW(Management Crop Rotation Editor for WEPS)

File Edit View Configpure Tools Help

Oz & ckﬂ E%R,QD?ML}‘J TearsinRutatng\)

Rotation: CDocuments and Settingsijim.sharkoffilMy Documents'hMy WEPS Files'Project.wpjlifalfa, fall seed, Jyr-Potato-V

Crop Row/Rido
Date or Dir.
Operation Name Residue {Deg.)

Figure 8. Revised Years in Rotation

Check that all the dates are sequential and correct, Click “File’, Save as...”, and name the
management file Alfalfa, fall seed, 4yr-Potato-WWheat, circle irr CMZ49.

Close MCREW and return to the main interface#®, Click run ¥ without calibration,
because the correct Biomass Adjustment Factors for Alfalfa (1.066), Potato (1.075), and
the Winter wheat (1.225) was saved in the previous run. Name this run Alfalfa 4yr-
Potato-WWheat, circle irr CMZ 49.

Gross Loss Mel Soil Loss From Fleld { tac )
Period Crop/Residue tiac Total Creep/Salt Suspen PM10

pot. year: 1 Wheat, winter, CMZ 50 hi ppt 7-10in 376 376 9.4 281 1.68
spac
pot. year: 2 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Rot. year: 3 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
pot. year: 4 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Rot. year: 5 Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Alfalfa, hay
Rot. year: & Potato, late, harvest 478 47.8 11.3 36.4 2.08

Ave. Annual @ 14.2 3.5 10.8 0.63

Figure 9 Predicted soil loss for Alfalfa (4), Potato, Winter wheat
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The predicted average annual soil loss decreased to 14 tons/acre/year because there is 0.0
tons soil loss for another year of Alfalfa with the soil loss for Potato-Winter wheat.
Fourteen tons still exceeds the soil loss for a T of 5 t/ac/yr for compliance by (2T), or 10
tons/acre/year.

Are there any other alternatives?

Open the Detailed Report and select Boundary Loss (summary) (Figure 10).

i3
ciose| G| 7 [N G| Bh & B o~
Select Report : |Buun|:lary Loss (summary) | - |
Run: ESR3_1 Mass of Soil Pazsing Indicated Field Boundary
Client: Exersise 3 per Unit Length of Field Eorder
Frm: run 2 Tr: Fldk: Creep+Satation Suspension Pr10
dyr-Patato-Wiihest, circle ir CMZ49 (- D ( 4 Y \( N ( 1 Y A 1
Sail: Guincy_97_100_FS ¥ - = ¥ - - ¥ =
Date Operation tonsH Q00T tonsf| 0001t tonsH 0001t
[ [ [ [ | | | | | | |
Rot. wr 1 1309 224 1525 193.7 459.5 9.9 439.0 5355 272 38 2
ROoT. ¥E z 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rot. wr 3 oo (ujin] (ujin] o0 (ujin] o0 (ujin] o0 (ujin] 11}
Rot. wr 4 oo (ujin] (ujin] o0 (ujin] o0 (ujin] o0 (ujin] 11}
Rot. wr 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Rot. wr [ 1285 T4 2001 2572 471.2 105.4 631.0 Tary 243 67 3
Ave. Anmaal IEE 10.0 oHg 752 To5 2 292 T3 2199 8.6 18 1

Figure 10 Predicted soil mass passing indicated field boundaries

The predicted mass of soil passing the north and south field boundaries between Potato
and Winter wheat (2,568 tons/1,000 ft) is greater than the mass of soil passing the eastern
field boundary (1,761 tons/1,000 ft) (Figure 8), and tillage and planting operations for
Winter wheat are currently planned north and south.

Modify Winter wheat tillage and planting operations, and Row/Ridge direction

Close the Detailed Report screen and open the MCREW management editor to change the
following:

Change the first tillage operation on Oct 1, 06 from Disk, offset, heavy to Chisel, st. pt. 15
in deep, and set the Row/Ridge direction to minus 45 degrees (northwest to southeast) by
selecting Decrement 45 degrees.

Change the Row/Ridge direction to minus 45 degrees (northwest to southeast) for the
second tillage operation Cultipacker, roller, on Oct 1, 06 by selecting Decrement 45
degrees.

Change the date of the Winter wheat drilling operation to Oct 2, 06; change the drill from
Drill or air seeder, double disk to Drill, deep furrow 7 to 10 in spacing.
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Change the Row/Ridge direction to -45 degrees (northwest to southeast), by selecting
Decrement 45 degrees. This drilling operation should leave 4-inch ridges at a -45 degree
angle to control the wind from the south west direction.

Change the date for the first irrigation to Oct 03, 06.

& MCREW (Management Crop Rotation Editor for WEPS)

File Edit View Configure Tools Help
== B % | 0|7 Y| 7 & |vearsinRotation: 6
Rotation: C:\F DriveWEPS _Projects\Exercise Runs.wpj\Alfalfa, fall seed, 4yr-Potato-WW, circle irr, -45 deg df drill CMZ49.man
Crop Rovw/Ridge

Date or Dir.

O‘_pleratiun Na,me ; Residue (Deg.) |
]

Bep 16, 08 [ZlIrrigation, Stop Monitor - N

Bep 30, 0% [CHarvest, dig root crops res. buried - £

get 0L, 05 7 |Chisel, st. pt. 15 in deep - s

Bet 01, 05 /| cultipacker, roller - e

Oct 0Z, 0& - - - _ —4E

’ [Z71Drill, deep furrow 7 to 10 in spacing - |[:||Wheat, winter, ... |«

Bet 02, 0% | lirrigation (2 inch, Pivot, Linear, Wheelline) - -

3 - E

Figure 11 Shows the changes to the W Wheat planting to get the need roughness to
achieve T.

Click File, Save as, and name the revised management scenario Alfalfa 4yr-Potato-
WWheat, circle irr -45 deg dfdrill,CMZ 49.

Close the MCREW management editor and return to the main interface.

Click the calibrate run buttons, add deep furrow drill to the run name, then add -45 deg.
Click OK to make the run.
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Run Summary

O NRCS

Matural Resources
Caonservation Service

E5R3_-45

Crop Interval Erosion

Date Range
Oct 61, 86 - Aug 81, 81

Aug 62, 81 - Sep 15, 85
Sep 16, A5 - Sep 38, B6

Gross Loss MNet Soil Loss From Field | Lac)
Crop tiac Total Creep/Salt Suspen. PM10
Ty e CM25020820852156091
hi ppt 7-10in spac
Alfalfa, hay 0.0 0.0 0.0 0.0 0.00
Potato, late, harvest 7.2 7.2 1.4 5.8 0.26

Date

May 15, €2
Jun 15, 82
Jul 15, 82
Aug 15, 82
S5ep 15, B2

May 15, 83

Aug 81, 81

Crop

Wheat,
Alfalfa,
Alfalfa,
Alfalfa,
Alfalfa,
Alfalfa,
Alfalfa,

Ibjac

Residue
winter, CMZ 50 hi ppt 7-10in spac 7,659
hay 1,470
hay 679
hay 562
hay 731
hay 631
hay 1,810

Harvest
Yield

100.1buac

1.9ton/ac
1.2 tonjac
0.8ten/ac
1.2 tonvac
1.0tonjac
1.6tenjac

Yield
% Moisture

10.9
15.0
15.0
15.0
15.0
15.0
15.0

'Ifigure 12. Run Summary with Deep Furrow Drill at -45 degrees.

The Winter wheat Biomass Adjustment Factor should increase to 1.225 to get within 5 %
of 100 bushels per acre, and the predicted crop interval erosion for potato should decrease
to 7.2 tons/acre/year (Figure 12). The average annual wind erosion rate for the crop

rotation is 4.7 t/ac/yr. or less than (T) .
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Exercise 6 - New York: Tomato, Rye Cover Crop, and Plastic Mulch

Skill Building: The picture below (Figure 1) is an example of plastic mulch with a rye
cover crop (inter-furrow) and onions. Often it is barren between the rows. The current
version of WEPS cannot directly model temporary barriers (between the rows) or two
crops growing at the same time like the one shown below in Figure 1. However, WEPS
can simulate cover crops between the rows.

Picture by Gene Hardee, NRCS, 2007

Figure 1 showing onions grown over black plastic with inter rows planted to rye cover
crop.

Skill Building: Start with a template rotation.
1. Add rye for winter cover and then plastic mulch to the basic run. Cover crops can
be sown in the fall or spring and plastic mulch added near or at planting the crop
(tomatoes in this example).

2. In WEPS Plastic mulch is added under operations as a special residue. Any crop
can be grown with plastic mulch in place.

3. A green cover crop can be used as residue when tomatoes are planted by inserting
a “kill crop’ operation before planting the tomatoes. Even though the rye is still
growing, WEPS will not show rye growth.

4. WEPS will credit the amount of rye biomass as dead residue when the tomatoes
are planted thus providing the intended wind erosion protection.
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Scenario:

1. Location: Suffolk Co., New York. CLIGEN station is Riverhead Research and
the WINGEN station is interpolated.
Simulation region is 600 ft for the X-Length and 1000 feet for the Y-Length.
Field Size is: 13.8 acres.
Field orientation is: -15.0 degrees from true North (i.e., 345 degrees).
Soil is Plymouth Loamy Sand (Plymouth_PIA_85_LS.ifc)
Tomato target yield is 300 cwt./ac.
Field is tilled parallel to the long side of the field.
One Resource concern: The producer indicates that in some years there is wind
and soil abrasion damage to the young tomato transplants if he does not place
plastic mulch on the beds. Another concern is blossom end rot a bacterial disease
on tomato fruit that begins when the fruit skin is cracked or broke open by wind
abrasion.

NGO~ WDN

Click the Soil pull down button and select the soil (Plymouth_PIA_85_LS.ifc).

Click the Management “Man” pull down button and select the Tomato, Conv, no plastic
Z65.man file from the Example Mgt files subfolder. This is the management without the
rye cover crop or the plastic mulch applied. This management file was not calibrated to

give correct crop yields. Click the Yield Calibrate button Scroll to the Biomass
Adjustment Factor (BAF) column. If the BAF number in the column is other than 1.0,
this indicates that the crop and the management file are calibrated. If the BAF is missing,
enter 0.906 for the tomato.

Step 2: Check the management window to see if the tillage is parallel to the orientation
of the field.

What is the row/ridge direction value of all tillage? 0 degrees from true North.

What is the value we are looking for? -15 degrees. The field is oriented -15 degrees
from true North (i.e., 345°).

Click the header of the ‘Row/Ridge Highlight to highlight all the rows in the management
file by Dir. (Deg.)’ column.

Right Click the column and Click ‘Decrement 15 deg’. This will set all the tillage to be
the same as the field orientation mentioned in inventory (i.e., -15). Leave the editor and
save the changes to the current file (see Figure 2).



& aEE
File Edit View Configure Tools Help
O & £ B % Q0|7 (% |Ve.1|si||Rntmiou: [1 |
Rotation: C:\Do and Settings'mi porcic'My Do \My WEPS Files'Project.wpj\Tomato, conv no plastic, z65.man (Modified) ‘
Crop Row/Ridge Target Yield |Plant Riomass
Date or Dir. Calib. |Target |Yield H20  Population |Adj.
Operation Name Residue (Deg.) Yield? |Yield |Units (%0) (f/acre)y Factor
Apr 15, 01 || chigel, twisted shovel - 553
s &5, 0l |_7iDisk, tandem heavy primary op - =43
&px 20, 01| gedder, hipper, disk hiller -~ o
M| [##= 0. o2 | |Bed shaper - -18
: ety (@, Wi [_3|Planter, transplanter, vegetable - .|:| Tomato, fresh... | | 1° v i, 0D (=it SAU | EEER 0. <3
M| |7ut 15, 02 ['_|7Harvesl, hand pick -
! Oce 01, 01 |_|-KillingFrusl -
| o -

Figure 2 showing the -15 Deg. needed to make the tillaée parallel to the long side of the
field and the Bio Adj. Factor set at 0.906

Make the run and save it as Tomato, Conv, no plastic, Z65 without calibration.
Is the yield close? Answer: Yes, at 300 cwt./ac, see Figure 3.

Gross Loss Met Soil Loss From Field ( tlac)
Period Crop/Residue Liac Total Creep/Salt Suspen PM10
o ',ECII o Tnmam T g ag e rw
Ave. Annual 9.4 9.4 4.7 4.7 0.15
Gross Loss Met Soil Loss From Fleld ( tac)
Date Range Crop Liac TotalCreep/Salt Suspen. PM10
e Tomat.o.,' T 54 S e R i el
Residue Harvest Yield
Date Crop Ibac Yield % Moisture
o 15 PR Tumam . ml-:t ................................. 2335 ...... ..... 530
Seil Conditioning -1.0 SCIl Subfactors
Energy Calculator: 3.5 gal dieseliac oM -0.59
Average Annual 5TIR: 152.8 FO: -0.51
Wind Erosion Soil 9.4 vac ER: -2.70
Water Erosion Soil 0.0 tac

Figure 3 showing the 9.4 t/ac output and the 290.5 cwt/ac yield.
What is the erosion rate? 9.4 ton/ac.

9.4 t/ac is above T and the abrasion tolerance for tomatoes (see Crop Tolerance Table 1
in the Exercises Introduction). So the tomatoes need protection with a rye cover crop.



Add in the Rye Cover Crop after Tomato Harvest

Step 1: Right Click the killing frost operation row and change the operation to Drill or air
seeder, double disk.

Select Rye, winter cover for the crop to be planted. Change the date to Aug. 1, 01. Insert
a light disk 5 days after harvest (Disk, tandem light finishing, Jul 20, 01).

Change the Row/Ridge Dir. to -15 degrees. Save the file with a new name. Save the file
with a new name by Clicking ‘File’, ‘Save as...”, and enter Tomato, rye cover crop

z65.man. Click the blue Return button 4’

File Edit View Configure Tools Help

|D = & ‘% E %H, (@S] 7 Y _}’ 4’ Years in Rotation: |1

Rotation: C:D and Settings\mi sporciciMy D ly WEPS Files (test) Project.wpj\Tomato, rye cover crop, z65.man
Crop Row/Ridge

Date oy Wiz,
Operation Name Residue (Deg.)

Apr 1S, 0Ll chisel, twisted shovel d -

dpr 25, 01 |7 Ipisk, tandem heavy primary op A -

4pr 30, 01 || = pedder, hipper, disk hiller - [

dpr 30, 01 |/~ lRed shaper - [

Hay 01, 01 |7 | planter, transplanter, vegetable ~ ||CalTomato, fresh... |~ |7*°

Tul 15, 0L {75 Harvest, hand pick hd

Tal 20, 0L || [pisk, tandem light finishing hd -

dag 01, 01 /7 prill or airseeder, double disk = ||C2|Rye, winter cover |~ [~**
D A4

Figure 4 Shows how the management should look with the Rye cover crop added.

Step 2: Make the run and call it, Tomato, cover, Conv Z65.

Gross Loss MNet Soil Loss From Field { tac)
Parlad .. Crop e e Lag Total Creep/Salt Suspen = PMI10 |
Rot. year: 1 Tomate, fresh mkt 1.8 1.0 0.9 0.03
Ave. Annual 1.8 1.8 1.0 0.9 0.03

Crop Interval Erosion

Gross Loss MNet Soil Loss From Field { tac)
Date Range Crop Lfac Total Creep/Salt Suspen. PM10
Jul 16, B1 - Jul 15, 61 Tomato, fresh mkt 1.8 1.8 1.0 0.9 0.03
Residue Harvest Yield
Date Crop Ibfac Yield 2% Moisture
Jul 15, @1 Tomato, fresh mkt 2,393 298.0 cwtyac 94.0

Figure 5 shows the soil loss and the yield from the tomato run with a rye cover crop.

What is the soil loss now: 1.8 ton/ac (Figure 5).
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Open the Detailed Report. What period(s) of the year have the erosion problem?
May 1-31, 01 and Aug. 1-Sept. 14 (Figure 5).

i
cose| | S| 7| WG B2 B =~

Select Report : |Emsiun & Crop Veq, Res & Biomass (details) | - |
Rum: EER2_-15 Erosion Ay
Client: Exercise & Crop Yegetation
Fm: Run2 Tr: Fld: Average
Tatal Effective Effective
WEMEBERET VRS, (7 Ca, s3 Gross Canopy | Standng | Leafand Mumber Surface | Standing
Soit: Plymaouth_PI&_85_LS Soil Loss Cover Sihoustte | Stem Mass | Root Mass | Crop Height | Crop Stems | Cover Silhauette
Date Operation Crop thac fraction 2tz Ibsfacre Ibstfacre in Rlac fraction 22
O O O O O O O O O

Jan 1-14, 01 oo 1.00 260 G206 4261 4 1145373 040 0.00
Jan 15-31, 01 on 1.00 263 B435 4512 5 1145373 0410 0.00
Feb 1-14, 01 oo 1.00 273 B518 4927 [ 1224352 040 0.00
Feh 15-29, 01 oo 1.00 280 BEGE SHE g 1224332 010 0.00
Mar 1-14, 01 oo 1.00 288 6357 B265 10 1321730 040 0.00
Mar 15-31, 01 oo 1.00 ESHS ] 4T 6270 17 4212191 0.09 0.00
Apr 1-14, 01 oo 1.00 494 12041 3699 25 B192201 0.09 0.00
Apr 15-24, 01 Chigel, twisted shovel oo 0.00 ooo o o [u] [u] 073 043
Apr 2E-28, 01|Disk,tandem heavy primary of oo 0.00 0.00 o o [u] u] 0.53 0.04

Beddler, higper, disk hiler 00 0.00 000 [ [ i i 022 0.00
Apr 30-30, 01 Bed shaper
May 1-14, 01 Planter, transplanter, vegetabt Tomato, fresh mkt 05 0.05 0.0 58 35 4 5034 0.24 0.00
May 15-31, 01 ?: T Az o "|5 341 292 g 8094 0.20 0.00

6rESS Loss

Jun  1-14, 01 querage gross soil IDSSP 1063 &an 17 G094 015 0.00
Jun 15-30, 01 on 089 27 1523 24 8094 014 0.00
Jul 1-14, 01 oo 0.85 114 2394 1484 23 G094 011 0.00
Jul 15-139, 01 Hatvest, hand pick Tomato, fresh mkt oo 0.85 114 2394 1454 23 5094 011 0.00
Jul 20-31, 01 Disk,tandem light finishing H 0.00 0.00 o o [u] u] 0.23 040
Aug  1-14, 01 Drill or airseeder, double disk |Rye, winter cover 05 0oy o.oo 70 B3 1 8903058 022 003
Zaag 15-31, 01 o7 0.44 0.04 544 370 1 890303 0.20 0.00
Sep 1-14, 01 oo 0.82 026 1626 ar4 1 90305 015 0.00
Sep 1E-30, 01 oo 0.94 [u=in] 2885 1586 1 890303 0415 0.00
Oct 1-14, 01 oo 087 043 3528 1956 1 90305 013 0.00

Figure 6 showing the soil loss after planting the tomatoes and winter rye cover.

Add Plastic Mulch
Is there a need for plastic mulch indicated by the Run Summary? Yes.

The NRCS National Agronomy Manual, Crop Tolerance to Blowing Soil table lists
tomatoes in the “Very Low Tolerance’ category or 0 to 0.5 t/ac loss (See Table 1 in the
Exercises Introduction). Also, the producer stated that there is a problem some years with
blowing soil damage to the young tomato plants. The 1 ton/ac soil loss value is an
average over many years of the simulation. Some years may have higher or lower wind
erosion, with the higher erosion years causing more damage to the tomatoes. As resource
planners we must also listen to the producer to determine whether a practice is needed or
not.

Close any reports open and Click the “Man’ button to open MCREW. Note the Tomato,
cover, Conv z65.man management file. Save the file as Tomato, rye cover crop,
plastic mulch z65.
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Right Click in the operation column on the “‘May 01, 01’, Planter, transplanter,
vegetable operation. Select ‘Insert operation’. Select Plastic mulch applic. 48 inch
beds 80 percent cover; make the date ‘May 01, 01°. Mulch application requires a Crop
or Residue and “plastic mulch’ is the default residue for the operation.

Set the angle of tillage to -15 degrees. In the date column, Click ‘Jul 20, 01" Disk,
tandem light finishing. In the operation column, right Click and “Insert an operation’
Plastic mulch, remove, dated ‘Jul 18, 01°. See Figure 7.

F&‘:& CREW {ianag: Crop Roi e —— E\E\a
File Edit View Configure Tools Help
|D B R &REB % QO |Y 7| | |YearsinRotation: [1 | |
| Rotation: C: and Setti i i WEPS Fil i \Tomato, rye cover crop, plastic mulch z65.man |
Crop Row/Ridge |Flat Residue Target Yield Plant Biomass | Yield
Date or Dir. Applied Calib. |Target |Yield H20  Population |Adj. Coef.
Operation Name Residue {Deg.) (Th/acre) Yield? |Yield Units (%) | (#/acre) Factor | {h/Ib;
Apr 18, 0L |/ episel, twisted shovel v -1s
ser 25, 0L | o inisk, tandem heavy primary op - -ls
Apr 30, 0L |/~ geqder, hipper, disk hiller - -8
Apr 30 (1/Bed shaper - -l§
Hay 81, 01 |/ |plastic mulch applic. 48 inch beds 80 percent cover - ‘anlasﬁcmlﬂch ‘v g 2000. 00
(|Pianter, - \uhnmam,nesn e v 300.00 [cwt/ac
Jul 15, 01 ["]/Harvest, hand pick -
Jul 18, 01 |/ Iplastic mulch, remove -
Jul 20, 0L |~ Ipjsk, tandem light finishing - -ls
Aug 01, 01 _-_I Drill or air seeder, double disk - ‘\'_]lRye,wnmetr.wer‘v -18 = 2240.00 |lbs/fac 0.0 890274 1.000 |0.00
5] -

Figure 7 showing the management file with th'e'plastic mulch applied.

Note: In MCREW make sure the default Flat Residue Amount of 2000 Ibs/ac was
applied to the land the day that the plastic is laid. In WEPS version 1.2.9 we are applying
plastic as a high biomass amount of residue for WEPS to simulate no erosion while the
plastic is in place. If the inter-furrow area does not have a cover there could be additional
erosion occurring that is not included. Some growers plant that area to a cover crop when
the tomatoes are planted.

Step 2: Click the blue Return button e to return to the main interface. Make the run
and call it Tomato, plastic mulch, rye cover crop Z65.

The Run Summary shows a significant decrease in soil loss (Figure 8). With the plastic
mulch in place only 0.9 t/ac wind erosion shows up on the run summary report. The
obvious benefit of the mulch is that the tomatoes are not damaged using the plastic, the
yield is higher, and the crop does not have to be replanted. Weed control is also another
benefit to using the plastic.



Gross Loss Met Soil Loss From Fleld [ tac )
Parlod ... b i Vac Total Creep/Salt Suspen  PM10
Rot. year: 1 Tomato, fresh mkt 0.9 0.9 0.5 0.4 0.02
Ave . Annual 0.9 0.9 0.5 0.4 0.02
Crop Interval Erosion
Gross Loss Met Soil Less From Fleld [ t/ac )
Date Range Crop Lac Total Creep/Salt Suspen. PM10
Jul 16, 81 - Jul 15, 81 Tomato, fresh mkt 0.9 0.9 0.5 0.4 0.02
Harvests
Residue Harvest Yield
Date Crop Ibyac Yield % Moisture
Jul 15, 81 Tomato, fresh mkt 2,429 302.8 cwiyac 94.0

Figure 8 showing the soil loss with the plastic mulch in place

The detailed reports indicate that the change of damage to the tomato plants is reduced to
a trace.

&2 Detail Reports - EBR3_-15.Wir _&

cose | S| 7 (N2 B Bh| B[ B ok -

Figure 9 shows that the soil loss at planting time for the tomatoes is down to a trace.

Select Report : |Erosion & Crop Veg, Res & Biomass (details) | - |
Run: EER3_-15 Erosion i
Client: Exercise 6 Crop Yegetstion
Fm: Run3 Tr: Fle: IR
Total Effective Effective
Managemert: Tomato, Rye Cover Plastic Mulch 263 Gross Canopy Standing Leaf and Mumber Surface Standing
Soilt Plymouth_Pl&_85 LS Soil Lozs Cover Sihouette | Stem Mass | Root Mass | Crop Height | Crop Stems Cover Silhouette
Date Operation Crop thac fraction =it Ibzfacre Ibzfacre in Rlac fraction it
L L L L L L L L] L
BOT eo-er, OL| DS, NS IS Ry Oy o o oo = = o o o o
Becder, hipper, disk hillzr oo 0.0o 0.oo 0 1] 02z 000/
Apr 30-30, 01| Bedshaper
Plastic mulch applic. 48 inch HY plastic mulch Trace 0.08 0.0 ==l 358 4 8094 0.82 0.00
May 1-14, 01 Planter, tranzplarter, vegetabl Tomsato, fresh mkt
May 15-31, 01 JR] 047 015 343 284 3 8094 0.3 0.00
Jun  1-14, 01 on 0.2 061 1077 q02 17 8094 0.8 0.00
Jun 15-30, 01 0.0 0.80 1.09 2045 1546 25 G094 0.a0 0.00
Jul 1-14, 01 oo 033 115 2430 1506 26 o094 n7a 0.00)
Jul 15-17, 01| Harvest, hand pick Tomato, fresh mit oo 0.8 115 2430 1506 26 8094 n7a 0.00)
Jul 18-13, 01|Plastic mulch, remove oo 0.00 0.00 u] u] o a 013 113
Jul z0-31, 01|Disk, tandem light finishing 00 0.00 0.00 0 0 il ] 026 040
Aug  1-14, 01|Dvill or sirseeder, double disk | Rye, winter cover 05 0.05 0.00 73 BE 1 890308 028 0.03
Aug 15-31, 01 03 045 nnos 564 334 1 890308 024 0.00)
Sep 1-14, 01 on 0.2 028 1EE6 939 1 890308 022 0.00;
Sep 15-30, 01 0.0 0.83 0.64 2866 1630 1 90308 0.20 0.00
Oct  1-14, 01 oo 0483 087 3921 2036 1 890308 018 0.00)
Oct 15-31, 01 oo ns8s 136 027 2487 1 890308 017 0.00)
How 1-14, 01 on 1.00 1.67 5718 2809 1 890308 017 0.00;
MNow 15-30, 01 0.0 1.00 212 G131 3299 1 90308 016 0.00
Dec  1-14, 01 oo 1.00 235 5192 3749 2 890308 016 0.00)
Dec 15-31, 01 oo 1.00 256 B274 4145 8 1176314 016 0.00)
Bot. yr: 1 ng T2, T2, D2, M2, NI A&, I I,
Ave. Annual o8 I8, [ES, [Es, REs, (W17 R4, A, [,
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Exercise 7 - New Mexico: Irrigated Corn Silage, Add Manure and a
Winter Forage Crop

Skill Building: Start with a blank management and add the operations from the operation
database. Corn silage is a low residue crop because most of the biomass is harvested.
How to control wind erosion by:

e Adding Dairy manure

e Adding winter wheat, cut for silage in the spring

Inventory: Field is an irrigated half circle on the west half of a quarter section of land.
Area is 62.7 acres.

Location: Curry Co., New Mexico, just south of Clovis.

CLIGEN station is CLOVIS 13N, and WINDGEN station is interpolated.

Soil: Amarillo loamy fine sand: Amarillo AnB_85 LFS.

The CNMP calls for 15 ton/ac of very dry manure, 25% moisture by weight (15
tons/ac x 2000 Ibs/ton = 30,000 Ibs/ac wet wt. or 30,000 Ibs/ac x 0.75 = 22,500 Ibs/ac on a
dry weight basis).

The option of fall manure
application exists since there
is no surface or ground water
near the dairy and little
rainfall runoff over the
winter. Spring manure
application fits the work
schedule. A Low Elevation
Spray Application (LESA)
nozzle package on the pivot
can meet the Consumptive

use of corn and winter forage.
Wet yield for the corn silage is 23 ton/ac and 65% moisture.

Wet yield for the winter wheat silage is 7 ton/ac and 70% moisture.

The 22,500 Ibs/ac of manure dry matter (residue) applied is a fairly fine, quickly
decomposable organic material. This organic material will have a fairly short term effect
on wind erosion, but a long-term impact on soil quality.




Figure 1 showing the field layout.

Make a run where no manure is applied.

Enter all the information listed above on the main interface.

At Region select “Half Circle VW’. VW indicates the vertical west half of a circle.
Enter 62.7 acres.

In the Exercise Soils subfolder select: Amarillo_ AnB_85 LFS.ifc soil

Open Template Example Management File select:

Corn Silage, No Manure, No Fall Till, Pivot, CMZ 19. See Table 1 for operations.

Table 1 System operations for corn silage alone.

Flat Residue Amt

Date Operation Crop Added (Ibs/ac)

Apr 15 Disk, offset, heavy

Apr 18 Cultivator, field 6-12 in sweeps

Apr 20 Planter, double disk opener Corn, silage
Irrigation, Start Monitor (Pivot, Linear,

APF2L | \Wheelline)

Sep 1 Irrigation, Stop Monitor

Sep 20 Harvest, silage, kill crop

Sep 25 Disk, tandem heavy primary op

Step 2: Click the Run button and call the run Corn, silage, Conv, no manure, pivot,
do not calibrate.

Gross Loss Met Soll Loss From Field ( tlac)
Parlod .. Crop/Residue o Yac . Total Creep/Salt Suspen = PM10
Rot. year: 1 Corn, silage w 124,64 58.2 66.3 1.89
Ave. Annual 124 64  124.6/ 58.2 66.3 1.89

1 WARNING: Ercsion values exceeded the science model accuracy thresholds.

Crop Interval Erosion

Gross Loss Met Soll Loss From Fleld | tac)
Date Range Crop Ljac Total Creep/Salt Suspen. PM10
Sep 21, 81 - Sep 28, 61 Corn, silage 1246 1246 58.2 66.3 1.89

I
1]
=
<
m
n
-+
n

Residue Harvest Yield
Date Crop Ibjac Yield % Moisture

sep 20, 01 Corn, silage 283 65.0|

Figure 2 showing the 124 t/ac loss without manure applied.

What is the corn silage yield? 19.5 ton/ac (Figure 2). This is close enough to the 23
ton/ac mentioned in the inventory for now because there is still too much erosion.
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What was the predicted soil loss? >124 ton/ac (Figure 2).
Add Manure in the spring

1. Open the management editor and right Click the operation cell on the first line,
Click “Insert Operation’ and select Manure spreader.

2. Set the date to “Apr 15, 01”.

3. Under the Crop or Residue column, select manure, solid, signif. Bedding (at the
bottom of the drop down menu).

4. In the Total Manure Applied column type in the 22,500 Ibs/ac manure applied in
the spring (Figure 4). Note: All Residue material (manure included) is added as a
dry weight material.

5. Click “File’, “Save As...’, and save the file as Corn, silage, Conv, spring manure,
pivot CMZ19.man.

6. Click the ‘Return’ button to return to the main interface.

File Edit View Configure Tools Help

D@ @t R@% Q0P Y S I |[ersmmoni | |
Rotation: C:Documents and Settings'michael.sporcic'My DocumentsMy WEPS Files (test)\Project.wpj\Corn, silage, conv, spring manure, pivot CMZ19.man
Crop Row/Ridge Total Manure | An
Date or Dir. Applied Mar|
Operation Name Residue {Deg.) {h/acre) ({fray
Apr 15, 01 [_3|Manure spreader - |[:||manure, solid, signif. bedding |v B 22500 0.0
Apr L5, 0L /7| nisk, offset, heavy - o
Apr 18, 01 /7ol eyltivator, field 6-12 in sweeps - g
4pr 20, 01 |/ planter, double disk opnr - |[:||Corn, silage |v P
dpr 21, 01| lirigation, Start Monitor (pivet, linear, wheelline) -
gep 01, 01 (23| Irrigation, Stop Monitor -
Sep z0, Ol [Z1|Harvest, silage, kill crop -
Sep 25, 01 || Ipisk, tandem heavy primary op - g
i) -
al i I'nl

Figure 3 Showing a row added and the manure applied on April 15.

Step 2: Click the Run button E on the main toolbar to make the run. Call it: Corn,
silage, Conv, spring manure, pivot CMZ19.

What is the soil loss with the manure applied in the spring and tilled in? 20 t/ac
(Figure 4). Good reduction but still not enough.



D
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Period Crop/Residue
Rot. year: 1 Corn, silage
Ave. Annual

Gross Loss

MNet Scil Loss From Field | t/ac )

SR— Hac Total Creep/Salt  Suspen
206 20.6 101 10.4
20.6 20.6 101 10.4

PM10
0.31
0.31

Date Range

Crop

MNet Seil Loss From Field [ tlac )

Crop Interval Erosion

Total Creep/5alt

10

Suspen.

4

PM10

031

Corn, silage

Residue Harvest
Ibvac Yield
290 21.2 tonjac

Yield
% Moisture

65.0]

Figure 4 Show the run with the spring manure added

Open the Detailed Report:

When and where are the high wind erosion rates? Just before the manure is applied
January 15 through April 15 are the big months with 16 ton/ac occurring (figure 5).

&% Detail Reports - E7RZ.wijr

Close|| &b | 7 | W7 | 5| 4| &t| B

Ao

Select Report : |Erusiun & Crop Yeq, Res & Biomass (details)

Run: ETR2
Clierit: Exercize 7
Fmi Run 2 Tr. Flel:

Management: Corn, silage, manure, no fall till, pivat CWMZ19

Soil: Amarillo_AnE_85_LFS

Date Operation Crop
Jan 1-14, 01
Jan 15-31, 01
Feb 1-14, 01
Feb 15-23, 01
Mar 1-14, 01
Mar 15-31, 01
Apr 1-14, 01

Manure spreader manure, solid, signit

Apr 15-17, 01 Dizk, offzet, heawy
Apr 18-132, 01|Cultivator, field 6-12 in sweed
Apr 20-20, 01 Planter, double disk opnr Corn, silage
Apr 21-30, 01| Irrigation, Start Monitor (pivot,*

I
M
Erozion A
Crop Wegetation
Average
Tatal Effective Effective
Gross Canopy Standing Leaf and Mumber Surface Standing
Soil Logs Cover Silhouette | Stem Masz | Root Mazs | Crop Height | Crop Stems Cover Silhouette
tiac fraction 2= lbsiacre Ihsiacre in #lac fraction ft2ift?
O O O O | O O | [
/ 03 \ oo 0.0 0 1] 0 0 013 000
15 o.oo 0.00 0 1] 0 0 013 0.00
0.6 .00 0.00 o a o o 01z 0.0a
0.5 o.oo 0.00 0 1] 0 0 012 0.00
25 oo 0.0 0 1] 0 0 011 000
.0 o.oo 0.00 0 1] 0 0 011 0.00
\ 2.9/ 000 000 [ i [ [ 040 .00
St 0.00 0.00 1] a 1] 1] 0.75 0.00
oo oo 0.0 0 1] 0 0 073 000
Trace 0.0o 0.00 0 18 0 2423 073 0.00
0o ey 0.00 12 il 1 2428 i | 0.00

Figure 5 showing the high erosion periods.
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On the main interface screen left Click Tools, Display Wind Station. Notice that March
and April both have very large values for the Wind Energy at 4900 KJ/m?/day (Figure 6).

i
Station |Interpnlated (34.57° N, 103.35° W) |v| Threshold [3.0 | mis
Elevation 1274 Avy Energy 2,359
Jan Feh Mar Apr May Jun Jul Aug Sep oct Nov Dec
Winds > Threshold [T5.6 |15.0  |237  |26.0  [195  |148 |69 45 52 128|148 177
EnergykJim*2day|3032 3317 4803|5028 13351 |1,548  |593 (200 770 |1446 (2,142 (2573
Monthly Percent| 11 12 e 5 2 1 3 5 5 5
Preponderance |1 17 15 T4 14 T4 14 20 72 16 16 16
W2TD |WOW-24 |SW-225 |SW-225 |BW-225 |SOW-200|5-180 (5180  |MME-22 |SW-225 WS4 |WOW-24
PWED » * » »

Ifigure“é"gﬁawing the Wind Station Data.
Clearly more needs to be done for this system to meet T.
Add the Winter Wheat Forage Crop

Close all reports and reopen the MCREW.

1. Add to the existing system, the additional operations for the winter wheat silage
listed in Figure 7. Hint: These can be added to the end of the run and sorted or
just insert them at the correct places. Be sure to change the date of the manure
application from Apr 1 to Apr 15. When you have them entered and sorted, then
Click “File’, ‘Save as...’, and enter the management name as: Corn, silage-
WWheat, silage, Conv, spring manure, pivot CMZ19.man.

2. Close the editor and return to the main interface.

I% MCREW [Management Crop Rotation Editor for WEPS)

CEX

File Edit View Configure Tools Help

EHECIBEEEERIE

¥ ” 7 ” o ‘ |‘(Ears in Rotation: ’17 |

| Rotation: C:\D and i sporcicivy D ly WEPS Files (test)\Project.wpj\Corn, silage-WWheat, silage, conv, spring manure, pivot {
[4] i ] [v]
Crop Row/Ridge |Total Manure | Amount of

Date or Dir. Applied Manure Buried
Operation Name Residue {Deg.) {Ib/acre) (fraction)

Har 10, Ol Irrigation, Start Monitor (pivot, linear, wheelline)

dpr 1z, 01 Irrigation, Stop Monitor

dpr 1z, 0L Harvest, sitage, no kill crop

Apr 15, 01 Manure spreader |D|manure,snlid,... ‘v g 22500 0.00

spr 15, 01 Disk, offset, heavy "

dpr 13, Ol Cultivator, field 6-12 in sweeps g

Bpr zo, 01 o

Planter, double disk opnr |[‘_‘||Cum, silage ‘ -

dpr Zl, Ol Irrigation, Start Menitor (pivot, linear, wheelline)

Sep 01, 0L Irrigation, Stop Monitor

Sep z0. 01 Harvest, silage, kill crop

Fep 25, 0L Disk, tandem heavy primary op

oot 03, 01

Drill or airseeder, double disk |["_‘||Wheal, winter s...| v |°

G 05, @b Irrigation (2 inch, Pivot, Linear, Wheelline)

2 E 6 D (D e e e e e e

Al |

Figure 7 showing the management file with the winter wheat silage added in.




Step 2: Make the run and call it, Corn, silage-WWheat, silage, Conv, spring manure,
pivot CMZ19.

Gross Loss Met Soil Loss From Field | t/ac )
Parlod ... Crop/Residue Yac _ Total Creep/Salt Suspen  PM10
Rot. year: 1 Wheat, winter silage 2.3 2.3 1.2 1.2 0.03

Corn, silage

Ave. Annual C23> 23 1.2 1.2 0.03

Crop Interval Erosion

Gross Loss Met Soil Loss From Field { Lac)

Date Range Crop Liac TotalCreep/Salt Suspen. PM10
bep 21 o nprlz_‘El Wheat.,'u.-.;i.r;.fé.r' 5|Iaqe ................. 51 e To i o3
Apr 13, 81 - Sep 28, 61 Corn, silage 0.2 0.2 0.1 0.1 0.00

Residue Harvest Yield
Date Crop Ibyac Yield % Moisture
Hpr 12 R wheat e siié-;;.é ................................. a3 T 65 b
Sep 28, 61 Corn, silage 277 18.2 tonjac 65.0

Figure 8 Showing the effect of adding a winter cover crop of winter wheat silage.

What is the predicted soil loss? About 2 ton/ac. Corn silage yield is 18 t/ac. and winter
wheat silage yield is 8.5 t/ac.

Both are reasonable yields for Curry Co. The run could be calibrated if needed since
there is only one harvest for each of the crops. In this case it would only lower the soil
loss slightly if we calibrated the corn up to the 23 t/ac mentioned in the inventory.
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HOW TO ACCESS LOCAL SOILS DATA FOR USE IN WEPS 1/2011

Step 1: In the Main WEPS window, Click “Configuration, Edit Configuration”

&£ WEPS Project: Projer*

File Run ViewOutg | Configuration | Tools Help

‘ﬂ” * H"ﬂ(" m‘ﬁ;\ Edil Configuration CuitAE | el e cc winderesk 2 e

Runs Location

@ D and rv.arigarlhty Documentsibiy WEPS Files\Runs
Client Information Region Location
Client Name  |12/7/10 Shape |Rectangle [=]
Farm No  |Ex4 Klength |26401 [ || State [rmnESOTA [=]
TractMo  [Test1 Y.Length [1320.0 ft County: | CLAY | '|
Field No Area |00 ac Latitude:  [46.67 N |
Ori i 0.0 -
Longitude: 9620 | =
Simulation Elevati |1 198 ‘ ft
O — .
W‘ Cligen:
Water Erosion |0.00 thiac RS 139 @
Region Slope  \FRom SOIL DB Windgen:
: Barriers notto scale Interpalated (45.88° N, 95.50° 14)
Soil DB Yalue  0.03 fift
Rock Fragments  [rrom soIL pB ]
S0l DB Yalue  0.05 [igud :
g
=1
E
Barriers
H-Length
® N [<mod> Trees 1r decd 20yr leafon =
Hotes S |none A
(JE |nhone -
W |none -
| Edit Selected Barrier

‘ Man ‘ ‘5 Wheat ww cover crop-Beet-SBearly rye cc CMZ 1.man |
| soi ||kenoga_1118_90_5 |

Step 2: Select the Soil tab Step 3: Click the yellow folder button

& Configuration

rWE[IS r rCIigEn rDirE[:luries [ Soil Email | Run | Miscellaneous rFurmats

Nt N\
Soils Datak |F:1FOTGlSectmn I l ] >

Organic Soil Fle: $iweps.databasesNRCSIS0iMNRCS Generic Soils/Organic Soil.ife

Configuration Fanel

| 0K || Cancel || Help |
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Step 4: Drill down on the Look In: box and navigate to F: \FOTG\Section 11
See (My computer/data on M1 ...“your FO name” F: \FOTG\Section I1)

& Select a Ninectzor

@!ﬂ: ‘ﬁ Section_|l "‘ tlﬂ E

e I

File Name: |F:1FOTGISectian_II |

Files of Type: |Direc‘tnry | = |

=

Step 5: Left Click on Select Button and set the path to the soil directory on F.

Cancel |

Step 6: Click OK until you return to the WEPS Project Window

Step 7: In the main WEPS window, drill down on the Soil list, choose the soil database
which corresponds to your soil survey code, and pick the soil type for your WEPS run.

& WEPS Project: Project EHEWX\

File Run WViewOutput Configuration Tools Help

(@ %[0 R ] 0] 7] svtmstusss enors s rnce

Runs Location

@ CiDocuments and Settingsjerry. grigarlby Documentsiiy WE
Client Information Region Location
Client Name 127110 Shape |Rectangle [~]
FarmNo [Ex4 X-Length 26401 State: \ MINNESOTA |v ‘
TractNo  |Test1 Ylength [1320.0 ft Coungfl! \ CLAY |v ‘
FieldNo | Area [B0.0 ac  poffuder [egErn ]
Orientation (0.0 ® )
fep20w |-
Simulation P ’1198—‘ it
O — .
ﬂ[ Cligen:
Water Erosion |0.00 tniac ROTHSAY 141 mi
Region Slope 3
gonslope [fRoMsolLDE [ Barriers notlo scale m;::lz?a"{eu PR ERERD
Soil DB Yalue  0.03 FLivt

Rock Fragments  |FRom S0IL DB :

Soil DB Walue 005 ig o

paE-A

i

o= 9 Current Project
¢ [ Soil Templates
9 [ soil_d_miond mdb
¢ [CIMI00T - Alcona Caunty, Michigan
o [C31020 - Curtisville loam, 12 to 18 percent slopes

MDD

o 3 102E - Curtisville lnarn, 1510 25 percent slopes
©= [ 102F - Curtisville Inam, 25 ta 45 percent slopes

Edit o 31100 - Mango siltloam, 12to 18 percent slopes
o= 3 110F - Mongo silt loam, 25 1o 45 percent slopes

§- 31118 - Kellog Inary sand, 010 6 parcent slopes

[ 5- Allendale
[ 5- waksley
| sa | D) po- ket

o= 3 11E- Eastport sand, 0 to 6 percent slopes
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File Run WiewOutput Configuration Tools Help

@ s R D|m

T || 2 | 5 ikt beat SB early rye cc windbresk CMZ ran.cal

Runs Location
EI CaDocuments and Settingsyerry.griganity Documentsiny Wie|Main WEPS interface screen
Client Information Region Location
Client Name 12710 Shape [+]
FarmMo |ExX4 XLength |2680.1 w || State: [MmnESOTA [=]
TractNo |Testi Ydength |1320.0 t County: ‘ CLAY |"
Field No Area |30.0 ac Latitude: 4667 M -
Orientation |0.0 o )
Longitude: |96.20 ¥ i
Sirnulation Elevation:  [1198 ft
N — ,
ﬂ] Cligen:
Water Erosion |0.00 tniac ROTHEAY i
Region Slope  |FRoM SOIL DB Windgen:
= Barriers notlo scale Irterpolated (46.80° N, 06.50° W)
Soil DE Value  0.03 it
Rock Fragments |FRom soIL DB =
50il DB Yalue 005 At

puET-A

o= 3 Current Project
9 [ Sail Templates
¢ soil_d_mi001 . mdh
9 I MI0O1 - Alcona County, Michigan
o= [C3 1020 - Cuttisville loarm, 12 ta 18 parcent slopes
o 9 102E - Curlisville lnam, 18 to 25 percent slopes
o= 3 102F - Curtigville loam, 25 to 45 percent slopes
Edit & 31100 - Manga siltlaarm, 12 to 18 percent slopes
o 9 110F - honga silt loam, 24 to 45 percent slopes
¢ 31118 - Kellog loamy sand, 0 o & percent slopes

[y 5- Allendale
[ 5- wakeley
| son| 0 0- Kelloug]

& [ 11E - Eastport sand, 0 to B percent slopes

Congratulations! The WEPS model is now configured to locate the county soils database

for the current project. Soil databases for surrounding counties can be accessed in the
same way.

®EWEPS Project: Project

File Bun ViewOutput Configuration Tools Help

‘ = || * || Cj'H R H o] || m| e H k!_?| = Wiiheat beet SE early rye co windbreak CMZ iman.cal

Runs Location
@ CDocurments and rv.griganiy Doc its Wiy WWEPS FilesiRuns
Client Information Region Location
Client Name  [12/7/10 Shape |Rectangle v Main WEPS interface screen
FarmNo |Ex4 XLength 28401 || St MRNESOTA
Tract No Fesn Ylength [1320.0 it County: ‘ CLAY "|
FieldNo | Area (800 a attude:  [1567 N [
Orientation (0.0 @ ~
L a6 20w | ©
Simulation Elevation: 1188 | ®
B L — .
W Cligen:
Wvater Erosion |0.00 tniac ROTHERY 149 i
Region Slope |rpom soIL DB Windgen:
: Barriers noto scale Interpolated (48.89° M, 96.50° W)
Soil DEValue  0.02 it
Rock Fragments  [From SOIL DB :
Soil DB Valus .05 =
E
=1
=
Barriers
H-Length
@ N [<mod> Trees 1r decd 20yr leafon -
Notes S |none A
(O E |none -
W |none -
[ Edit Selected Barrier
‘ Man ‘ ‘Swheal ww cover crop-Beet-SBearly rye cc CMZ 1.man | = ‘

‘ Soil HKEII\]ggi111H79[LLS
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HOW TO ACCESS LOCAL CROP MAN DATA FOR USE IN WEPS  1/2011

Step 1: In the Main WEPS window, Click “Configuration, Edit Configuration”

&% WEPS Project: Proi ..
File Bun  ViewOr Configuration
Edit Configuration Ctr+AltE

Bl

Runs Location

Tools Help

Pl rye cc windbrask CMEZ tmancal

@ CiDocuments and Settingsyerry.arigariiy Documentsiby WEPS Files\Runs

Client Information Region Location
ClientName 127710 Shape  Rectangle [~]
FamWo B2 | Xlength 25401 o State  [MINNESOTA [~]
Tract Mo [Test1 Y.length [1320.0 ft County: | CLAY | '|
FieldNo | Area [30.0 3 Lattude:  [48.67 1 | .
Orientation |0.0 ® }
Longitude: |95 20 | =
Simulation Elevation: [1138 | &
e — ,
;]l“ Cligen:
Vater Erosion |0.00 tnfac REUHERSS 199 @
Region Slope FROM SOIL DB N Windgen:
: Barriers notto scale Interpolated (46 88° W, A5 50° 1)
Soil DB Yalue  0.03 Fet
Rock Fragments  [FRom SOIL DB I~
SailDBVelue 005 e p i
g
&
E
Barriers
Length
@ N [<mod> Trees 1r decd 20yt leafon -~
Notes 5 |none hd
2 E |none -
)W |none -
[ Edit Selected Barrier
‘ Man ‘ ‘Swheai ww cover crop-Beet SBearly rye cc CMZ 1.man |v|
‘ Soil ‘ ‘Kellnug_1 11B_90_LS |v|

Step 2: Select the Directories tab

= Configuration

|/ VWeps r

rcligen I]’Direclnries | Soil GIS Email Run Miscellaneous anrmals |

Current Project |C'\Dncument5 and Settings\ierry. griganhy DocumentsiWy WEPS Files\Project wpj
Man Ti Open |SiService_CentenMNRCSWWEPSWCMZ 04 zip
Man Template Save |S:\SeNiCE CenteriPRCESWYVER SiLacal

Man Conversion Dir
Operation Records
Crop Records

By E

$lweps. databasesNRCSiskel
${weps.databases}MNRCSloperations
$iweps databases¥NRCSicrops

Field Barriers File ${weps. HMRCSiharriersibarrier.dat
MCREVW Directory  fcrew cig
MCREWY Data Config  |nrcs dataconfigxml
T File [${weps.da WMRCS/RUSLEZ_Translation.bd |

Report Image Filename

imagesiNRCSlogovd jpg
Detaill Report Filters  tablesinres_detail_filters.xml

J

| oK

|| Cancel ||

Hetp |

Step 4: In the Man Template Open directory yellow folder drill down to the S drive to the
WEPS\CMZ04.zip file Select either CMZ01.zip or CMZ04.zip file. Leave Zipped!

Select.

Step 5: Do the same In the Man Template Save folder. Select. Your WEPS model is now

ready to use.
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Wind Erosion and Wind Erosion Prediction System (WEPS) glossary
1/20/2011

Barriers: on the WEPS interface provides a place to describe the properties (height, age,
width, row number, type, etc.) and placement of barriers on the field borders.
Button Bar: (symbols) of the Main WEPS interface provides a shortcut way of executing
the Menu functions.
Critical wind erosion period is that part of the year when agricultural fields are
particularly vulnerable to wind erosion due to higher wind speeds than normal and low
vegetative cover on fields.
Crop tolerance is the maximum wind erosion that a growing crop can tolerate, from crop
emergence to field stabilization, without and economic loss of stand, yield, or quality.
Detachment occurs when the wind force against soil particles increases enough to
overcome the force of gravity. Once detached, moving particles may collide and detach
other particles.
Deposition typically occurs when the wind velocity decreases and soil particles are
deposited in furrows or grassy areas. Deposition also occurs along the edge of fields in
ditches, fence rows, or barriers such as windbreaks. However, suspension particles can
travel much farther than the edge of the field by air.
Field View panel on the WEPS main interface displays the physical dimensions and
orientations of the field and barriers. This panel is for information only and not editable.
Location on the WEPS main interface is used to specify the location of the simulation
field. This information is used to assist in determining the climate and wind stations
selected for the simulation.
MCREW (Management Crop Rotation Editor Worksheet) accessed by selecting the
MAN button on the WEPS main interface allows for the selection, creation and editing of
management practices.
Menu Toolbar: The Menu Bar of the main WEPS Project interface has access to the
operational functions of WEPS: File, Run, View Output, Configuration, Tools and Help.
Under

1. Project menu is a drop down list of various computer operations in WEPS

projects. The project File menu contains the following options:
e Save- saves the currently displayed project to its current name
e Set Run Location allows the user to set the default Run Directory

e Reset- resets current run setting to defaults. Management and soil files will be
deleted

e Export Run used to send Run directory to another location.

e Delete Run opens the Run directory window to delete a WEPS run

e Delete Management Rotation File- opens a file window to delete a WEPS
management file

e Delete IFC Soil file opens a window to delete a WEPS soil file

e Browse Databases Folder opens window to C drive and the NRCS databases
folders with Soil, Management, Cligen, etc.
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2. Project Run this menu allows the user to run WEPS using the current inputs
specified on the WEPS main screen or to restore from previous WEPS Runs. The
Run menu on the WEPS main screen displays the following options:

Make a WEPS Run begins a WEPS simulation using the current selected

inputs

Make a Yield Calibration RUN- begins a simulation running WEPS in
“yield calibration mode”

Restore a WEPS Run opens a list of previous WEPS runs to select and
load the inputs used in a previous WEPS run.

3. Project View Output this menu allows the user to view output for the most recent
(i.e., most current) WEPS run and previous WEPS runs.
Most Recent Run- this menu opens six output options for the most recent

WEPS run::

1. Run Summary displays a brief output summary

2. Crop Summary displays a summary of yield parameters

3. Management Summary displays a summary of management
operations

4. Detailed Reports displays a detailed report

5. Stir Energy Report displays the soil tillage intensity rating (STIR)
and the energy used in the crop rotation

6. Debugging Reports displays a screen to view additional output

files.

Previous Run this menu open six output option to view for a previous

WEPS run

7. Run Summary displays a brief output summary

8. Crop Summary displays a summary of yield parameters

9. Management Summary displays a summary of management
operations

10. Detailed Reports displays a detailed report

11. Stir Energy Report displays the soil tillage intensity rating (STIR)
and the energy used in the crop rotation

12. Debugging Reports displays a screen to view additional output file

Multiple Run Manager opens a window displaying output information
from multiple runs for side by side comparisons. The RUN menu at the
top of the screen contains items that allow the user to add a directory or
runs, or a single run. The user can also restore a selected run in WEPS so
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that the results can be viewed in more detail or modified for another run.
The Help menu allows the user to display version information about the
multiple run managers and the active WEPS model.

Prevailing wind erosion direction is that direction in which the greatest amount of soil is
moved. The effectiveness of wind barriers, strip cropping, ridges, etc. in reducing wind
erosion is determined by their orientation relative to the prevailing wind erosion direction
for the particular month(s) that control is desired.
PM10 These suspension soil particles are particulate matter less than 10 microns in size
or smaller. A small fraction of PM 10 suspension particles may cause health problems
when inhaled.
Region on the WEPS main interface provides the physical dimensions and the orientation
of the simulated field relative to the longest unsheltered distance N-S (Y length) and E-W
(X length).
Run Summary displays user information, input parameter files and basic soil loss
information by rotation year and the average annual for the total simulation: Erosion
losses are displayed as follows:

1. Gross Loss is the average wind erosion in the field

Total is the average total net loss from the field

Creep/salt is the average creep plus saltation net loss from the field
Suspension is the average suspension net loss from the field

PM 10 is the average net loss of particulate matter less than 10 microns in size
from the field

a s~ wN

Saltation is the transport of soil particles by wind forces that generally involves smaller
particles than surface creep, approximately 1/10 to 1/2 millimeter still, in size, that bounce
or hop along the surface.

Simulation Region Orientation and Angles: Field orientation and tillage direction in
WEPS are independent and measured relative to true North (0 degrees). Because of the
daily variance of the direction of the wind angles, tillage ridge spacing and height impact
the wind simulation runs daily calculations. Field Orientation should be rotated to field
angle or ridge orientation in a range of plus or minus 45 degrees.

Soil Panel in WEPS is used to select and view the soil information for the simulation.
Only one soil is allowed for the WEPS simulation region.

Surface creep is the transport of soil particles by wind that generally involves particles
approximately 1/2 to 1 millimeter in size, small enough to be moved by the wind but too
massive to be lifted off the surface.

Suspension is the transport of soil particles less than 1/10 of a millimeter - smaller than
the diameter of a human hair - that are lifted far above the surface and carried great
distances

Tillage Direction: The direction of tillage in relation to true North (0 degrees) in the
MCREW Editor.

Threshold velocity is dependent on the state of the soil surface and the wind speed at
which particle movement is initiated. Soil erosion by wind is initiated when the wind
speed exceeds the saltation threshold speed for a given soil and biomass condition.
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Transport occurs when the detached soil particles are blown by the wind, either through
the air or along the surface. The distance, height, and duration of transport are dependent
largely on the wind speed.
WEPS Project is a directory... where WEPS simulation runs are created. WEPS projects
store soils (.ifc) files and management (.man) files. WEPS projects are located at:
C:\Documents and Settings\your. name\My Documents\My WEPS files\Project.wpj.
WEPS Run is a single simulation of a field with all input and output files. WEPS runs
store all data that can be recalled at a later date without a rerun to see the results with the
same parameters. Send the run directory file to another location from the main interface
by using the File\Export Run command.
Each run is located in the WEPS Run directory at:
C:\Documents and Settings\your. name\My Documents\ My WEPS files\Runs
WEPS Template is a pre-built management rotation file or crop file. These can be the
calibrated crops or managements that are saved by the users with a local Biomass
Adjustment Factor. To move the local files to a shared server location use the
Configuratation\ Edit Configuration Drop down.

1. Management template folders are at:

C:\Documents and Settings\All Users\Application
Data\USDA\WEPS\Databases\nrcs\man
2. Local Management Template folders made locally by the Users are field at:

C:\Documents and Settings\All Users\Application
Data\USDA\WEPS\Databases\nrcs\man\local
3. Crop Template Folders made locally by the Users are filed at:

C:\Documents and Settings\All Users\Application
Data\USDA\WEPS\Databases\nrcs\crop\local
4. Soils files are at:

C:\Documents and Settings\All Users\Application
Data\USDA\WEPS\Databases\nrcs\soil

NOTE: WEPS soils and Crop Management files are configured to the F
drive and the S drive. Therefore, the crop cmz.zip file and soils
databases will have to be saved to the C drive and the WEPS
configuration edited to the C location to use WEPS as a laptop program.
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Conservation Practices and Management that Impact Wind Erosion

Addition of Crop Residues to the surface reduces wind velocity and traps moving soil
particles. Almost any kind of residue, such as hay, straw or corn stalks can be used.
Approximately 2000 to 4000 pounds of residue per acre is required to control erosion in
areas where erosion has already begun. See NRCS Standard Residue Management,
Seasonal (344)

Annual Crops can be used as herbaceous wind barriers, so one crop provides protection
for another crop. See the NRCS Standard Herbaceous Wind Barriers (603)

Artificial Barriers such as snow fences, board walls, bamboo and willow fences, earthen
banks, hand-inserted straw rows, and rock walls have been used for wind erosion control.

Artificial Barriers are often useful for dune stabilization until permanent vegetation can be
established.

Conservation Cover involves establishing and maintaining permanent vegetative cover
on land retired from agriculture production, such as land considered highly erodible in
Conservation Reserve Program. See the NRCS Standard Conservation Cover (327).

Critical Area Planting involves planting vegetation, such as trees, shrubs, vines,
grasses, or legumes on highly erodible areas. This practice is used on areas that cannot be
stabilized by ordinary planting techniques and may suffer severe erosion if left untreated.
Critical areas include dams, levees, surface-mined land, and areas of agriculture land with
severe erosion. See the NRCS Standard Critical Area Planting (342).

Cross Wind Ridges are formed by tilling or planting across the prevailing wind erosion
direction. If erosive winds show no seasonal or annual prevailing direction, this practice
has limited protective value. See the NRCS Standard Cross Wind Ridges (589A)

Cross Wind Strip Cropping is the practice of growing crops in strips, arranged
perpendicular to the prevailing wind erosion direction. See the NRCS Standard
Stripcropping (585)

Cross Wind Trap Strips consist of herbaceous vegetation resistant to wind erosion,
established in one or more strips, perpendicular to the prevailing wind direction.

Since saltating particles can travel up to 15 feet, the cross wind trap strips should be at
least 15 feet in width and up to 25 feet for shorter strip vegetation. See the NRCS
Standard Cross Wind Traps Strips (589C)

Emergency Tillage is tillage performed on an actively blowing field to provide a rough,
ridged, cloddy surface that reduces wind velocity and helps trap windblown soil particles.
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Herbaceous Wind Barriers are tall, non-woody vegetative barriers, established in 1-2
row narrow strips across the prevailing wind direction. These are primarily used on soils
where stubble mulching and strip cropping do not adequately control wind. See the
NRCS Standard Herbaceous Wind Barriers (603)

Livestock Manure is like crop residue or large clods and can reduce wind erosion by
slowing the wind velocity at the soil surface and by trapping soil particles. Usually 6 to 8
tons of manure per acre effectively controls wind erosion on wind prone areas. See
NRCS Standard Residue Management, Seasonal (344)

Mulch Tillage maintains crop residues on the entire soil surface year-round. Mulch
tillage uses non-inversion tillage where residue is only partially incorporated using
chisels, sweeps, field cultivators, or similar implements. See NRCS Standard Residue
and Tillage Management Mulch till (345)

No-till or Strip Till is a residue management tillage system that involves managing the
amount, orientation and distribution of plant residues on the soil surface year-round, while
growing crops in narrow slots or tilled strips in the field. This practice is also referred to
as no-till, zero-till, slot plant, row-till, or more generally, conservation tillage. See NRCS
Standard Residue and Tillage Management No Till/Strip Till/Direct Seed (329)

Pasture and Hay land Planting establishes native or introduced forage species for
livestock grazing or feed. See the NRCS Standard Pasture and Hayland Planting (512)

Perennial Grass barriers work well for wind erosion control, as well as trapping snow
and reducing evaporation on dry-land cropping areas.  See the NRCS Standard
Herbaceous Wind Barriers (603)

Permanent Vegetative Cover is one of the most effective ways to control wind erosion.
It protects the soil from wind and water erosion forces throughout the year. See the
NRCS Standard Conservation Cover (327) or Critical Area Planting (342)

Ridge Till is a residue management tillage system that maintains crop residues on the soil
surface year-round by growing crops on pre-formed ridges alternating with furrows which
are protected by crop residue. See NRCS Standard Residue and Tillage Management
Ridge Till (346)



