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Using WEPS with Measured Data

I ntroduction

TheWind Erosion Prediction System (WEPS) isdesigned to simulate soil loss by wind from
cultivated fields by simulating weather and field conditions (Wagner, 1997). However, in
some situations, WEPS may be run using measured or simulated data from other models.
Thisistypically done to validate various components or submodels of WEPS, particularly
the erosion portion of themodel. For example, auser may have measured soil loss dataand
limited weather and soil data. This user can input the measured weather and soil data to
compare the model soil loss with the measured loss. This section will explore the use of
WEPS with measured or other simulated data.

WEPS is a process-based, continuous, daily time-step model that simulates weather, field
conditions, and erosion by wind. It has the capability of simulating spatial and temporal
variability of afield' s sail, crop, and residue conditions and soil loss/deposition within a
field. The saltation/creep, suspension, and PM 10 components of eroding material are also
reported separately by direction. The WEPS model ismodular in design with submodel sthat
simulate weather, soil conditions, crop growth, residue decomposition, management
operations, and soil loss by wind. It isdesigned to be used by the USDA-NRCS, under a
widerange of conditionsthroughout the U.S. However, with proper inputs, WEPSiseasily
adapted to other parts of the world.

In typical applications, input files are created within the user interface which supplies these
files to the science portion of the model to calculate field conditions and erosion. WEPS
requires the following input files for asimulation run; a‘Run file’', Windgen file’, ‘Cligen
file’, ‘Soil file', and a‘*Management file'’. These files can be modified with measured or
other data and run with WEPS under certain constraints. All input files except the
Management file, may be easily atered using a standard text editor or the WEPS user
interfacetoreflect measured data. All input filesmust beformatted to meet therequirements
for WEPS. A description of these input files and considerations for their creation with
measured data are given below.

It isimportant to note that the purpose of the WEPS model is to simulate changesin field
conditions as aresult of management and weather to estimate wind erosion. To simulate
these changesin field conditions, WEPS isintended for simulations of multiple day periods
of time. If one desiresto simulate only asingle storm, field conditions are essentially static
and the full WEPS model is not necessary. To simulate single erosion events of one day or
less, the standal one erosion submodel isrecommended. The use of the standal one submodel
is also described below.
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WEPS can be run from either the interface or the command line. Typically, userswill run
the model through the interface where modified input files can be selected. See the
individual input file descriptions below for information on how to select modified files
within the interface. Some input files are best modified within the interface (e.g., soil and
management files) while others require some sort of separate editing or creation with a
separate program (e.g., weather files). Filesthat are modified by the user but input viathe
interface must be placed in the appropriate project directory (i.e., folder). Thosewishingto
run WEPS via the command are advised to see the section titled “Report Flags and
Command Line Options” in the WEPS User Manual.

Output files obtained from WEPS are described el sewhere in the WEPS User Manual. For
assistance using measured datawith WEPS, please go to { http://www.weru.ksu.edu/weps} .

Run File

The default file name of the WEPS run file is ‘weps.run’. This file contains general
information for asimulation run including the dates of the simulation, the field and barrier
dimensions, the field location, and the path and names of the other input files (described
below). The ‘run file' parameters can be modified to match the parameters for the field
simulated. The list of the other input files should specify the path and name of measured
data to be used. This file contains comments (indicated by a ‘# in column one) which
describes each line of input datato aid in checking and modifying input data.

Below isadescription of theitemsrequired in the Run Fileof WEPS. AnexampleRunFile
isshowninFigurel.1. Notethat linesbeginningwith'# character arecomment lines. Lines
beginning with '# RFD' are comments used by the interface. Some of the parameters are
critical to the science model (SC), some are critical to the operation of the interface (1C),
some are critical to both (SC+IC), while others are not critical to either (NC). An example
of non-critical parameterswould include the User Name which does not affect the operation
of WEPS and is used for informational purposes only. In all cases however, some sort of
‘placeholder’ isrequired, even for non-critical parameters. In other words, blank lines are
not allowed and each expected line should be present and filled with some characters.

The interface is a ssmple way to input data into the Run file and is recommended. The

information below is presented for the benefit of those users who wish to modify the input
file themselves.
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Run File Parameters:

--USER INFORMATION
UserName - This character variable holds the user name. (NC)

FieldNo - This character variable is a part of a field tract that is separated by permanent
boundaries. (NC) Note that FieldNo, TractNo, FarmNo, RunMode, RunCycle, and
RotCycle are all entered on one line with each parameter separated by the pipe“|” symbol.

TractNo - Thischaracter variable is often used by FSA and NRCStoidentify afield. (NC)
FarmNo - This character variableis afarm identification number. (NC)

RunMode - This character variable specifies the type of run length as either the NRCS
method (specifies a fixed number of cycles), use simulation run start and end dates on the
main screen, or specify the use of management rotation cycles on the main screen. (IC)

RunCycle- Thisvariable specifiesthe number of management rotation cyclesto simulatein
aWEPSrun. (IC)

RotCycle - This character variable specifies the number of yearsin the rotation cycle. (1C)

SiteCounty and SiteState - This character variable specifies the county and state to be
simulated. (NC)

--SITE INFORMATION

LatitudeSign - This parameter is used to specify the specify the hemisphere of the latitude.
Enter a plus sign (+) for the Northern hemisphere and a minus sign (-) for the Southern
hemisphere. (I1C)

Latitude -The latitude of the location modeled in degrees and fraction of degrees. The
CLIGEN and WINDGEN stations nearest to the center of the location county will then be
determined by the interface and listed. Latitude is aso used by the science model to
determine day length and time of sunrise. (SC+IC)

LongitudeSign - This parameter is used to specify the specify the hemisphere of the
longitude. Enter a plus sign (+) for the Eastern hemisphere and a minus sign (-) for the
Western hemisphere. (IC)

Longitude -The longitude of the location modeled in degrees and fraction of degrees. The
CLIGEN and WINDGEN stations nearest to the center of the location county will be
determined by theinterface. Longitudeisused by the science model to determineday length

User Manual Printed 3 August 2004



14 APPENDIX 4: USING WEPSWITH MEASURED DATA WEPS

aswell astime of sunrise. (SC+IC)

Elevation (meters) - The average elevation for the location to be modeled in the units of
measure displayed on the screen (feet or meters). The science model requires elevation in
meters and converts feet to meters. (SC+IC)

CliGenStationl D - The name of the CLIGEN station used to generate many of the weather
parameters for WEPS. (IC)

WindGenStationl D - The name of WINDGEN station used to generate the wind parameters
for WEPS. (1C)

--SSMULATION PERIOD

StartDate (day, month, year) - The "Start Date" is the date from which you want the
simulation to begin. Theformat isthe numerical valuefor day, month (e.g., 03 for March),
and year (two or four characters), each separated by ablank space. (SC+IC)

A typical run begins on January 1 and ends on December 31 with multiple years of
simulation. However, for those using WEPS with historical data, other start and
ending days and months may be entered. The correctness of output has not been
tested in these situations.

EndDate (day, month, year) - The"End Date" is the date on which you want the simulation
toend. Theformat isthe numerical valuefor day, month (e.g., 03 for March), and year (two
or four characters), each separated by ablank space. (SC+IC)

A typical run begins on January 1 and ends on December 31 with multiple years of
simulation. However, for those using WEPS with historical data, other start and
ending days and months may be entered. The correctness of output has not been
tested in these situations.
TimeSteps (per day) - The number of time steps per day used for the daily distribution of
simulated wind speed for erosion calculations. If none is entered through the interface
Configuration Screen, the number of time stepsis assumed to be 24. (SC)

--RUN FILE NAMES (INPUT)
climatefile- Thischaracter variable holds the path and CLIGEN input file name. (SC+IC)

wind file- Thischaracter variable holdsthe path and WINDGEN input file name. (SC+IC)

soil file - This character variable holds the path and soil input file name. (SC+IC)
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management file - This character variable holds the path and management input file name.
(SC+IC)

--WEPSOUTPUT OPTIONS
OutputFile - This character variable holds the path and general output file name. (SC+IC)

ReportForm - This variable was intended to hold six (6) flags for selecting various genera
report forms but is not used in the current version of WEPS. (NC)

OutputPeriod - This variable was intended to hold aflag for selecting the period of output
but is not used in the current version of WEPS. (NC)

Submodel Output - This variable holds numerical flags to print detailed reports for various
submodels. Submodel detail report flagsaredescribed el sewhereinthe WEPSUser Manual.
(SC+IC)

DebugOutput - This variable holds numerical flags to print debug reports for various
submodels. Submodel debug report flags are described elsewhere in the WEPS User
Manual. (SC+IC)

--SMULATION REGION INFORMATION
RegionAngle (degreesfrom North) - Thisistheangleof thefield with respect to North. (SC
enter angle 0-360 decrees, clockwise from North) or (1C enter angle up to +/- 45 degrees)

SimCoordsl (meters) - Thesetwo variableshold the X and 'Y coordinates of the origin of the
simulation region. This is typically the lower left corner for the North-South oriented
rectangular smulation region. (SC+IC)

SimCoords2 (meters) - These two variables hold the X and Y coordinates of the opposite
corner of the ssmulation region (furthest from the origin). Thisistypically the upper right
corner for the North-South oriented rectangular simulation regions. (SC+IC)

ScaleFactors - These two variables were intended to hold scale factors for displaying the
simulation region in the interface but is not used in the current version of WEPS. (NC)

AcctRegNo - Thisvariable holds the number of accounting regionsin the simulation region.
If more than one accounting region is present (i.e., AcctRegNo > 1), then the accounting
region coordinates are repeated in succession to account for each accounting region.
(SC+IC)

AcctCoordsl (meters) - These two variables hold the X and Y coordinates of the origin of
the accounting region. Thisis typically the lower left corner for the North-South oriented
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rectangular accounting region. (SC+IC)

AcctCoords2 (meters)- These two variables hold the X and Y coordinates of the opposite
corner of the accounting region (furthest from the origin). Thisistypically the upper right
corner for the North-South oriented rectangular accounting regions. (SC+IC)

SubRegNo - Thisvariable holds the number of subregionsin the simulation region. If more
than one accounting region is present (i.e., SubRegNo > 1), then the subregion coordinates
are repeated in succession to account for each subregion. (SC+IC)

SubCoordsl (meters) - Thesetwo variableshold the X and Y coordinatesof the origin of the
current subregion. This is typically the lower left corner for the North-South oriented
rectangular subregion. (SC+IC)

SubCoords2 (meters) - These two variables hold the X and Y coordinates of the opposite
corner of the subregion (furthest fromthe origin). Thisistypically the upper right corner for
the North-South oriented rectangular subregions. (SC+IC)

AverageSlope (%) - The average slope of the subregion. Thisinformation is now obtained
from the soil input file. (NC)

-- BARRIERS
NumberBar - This variable holds the number of barriersin the simulation region. If more

than one barrier is present (i.e., NumberBar > 1), then the barrier information (i.e., barrier
coordinates and parameters) arerepeated in succession to account for each barrier. (SC+IC)

BarrierCoordsl (meters) - These two variables hold the X and Y coordinates of the origin
of the barrier. Thisistypicaly thelower left corner of the barrier. (SC+IC)

BarrierCoords2 (meters) -Thesetwo variablesholdthe X and Y coordinates of the opposite
corner of the barrier (furthest fromtheorigin). Thisistypically the upper right corner of the
barrier. (SC+IC)

BarrierType - This character variable specifies the name of the type of barrier. (NC)
BarrierHeight (meters) - This parameter is the barrier average height. (SC+IC)
BarrierWidth (meters) - This parameter is the barrier average width (not length). (SC+IC)
BarrierPorosity (%) - The barrier porosity is expressed as an optical porosity. It isthe open
space as viewed |ooking perpendicular through the barrier expressed as a percent of thetotal

area(ie., ((1.0 - silhouette area) x 100).
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Figure 1.1. Example Runfile.

L WEPS SI MULATION RUN FILE ------------

# Note: Lines beginning with '# are coment |ines.

# Li nes beginning with '# RFD are conments used by the interface.
#

# --USER | NFORMATI ON

# RFD- User Nane

Dustin Fields

# RFD- Fi el dNo RFD- Tract No RFD- Far mMNo RFD- RunMbde RFD- RunCycl e RFD- Rot Cycl e
789 | 456 | 123 | cycle | 2| 2
# RFD- SiteCounty and SiteState
Fi nney, Kansas

#

# --SI TE | NFORVMATI ON

# RFD- Lati tudeSi gn RFD-Latitude
+38. 00

# RFD- Longi t udeSi gn RFD- Longi t ude
-100. 66

# RFD- El evation (neters)

801

# RFD- Qi GenSt ationl D

Cl MARRON

# RFD- W ndGenSt at i onl D

GARDEN CI TY MUNI

#

# - -S| MULATI ON PERI GD

# RFD- St art Dat e (day_nont h_year)
01 01 01

# RFD- EndDat e (day_nont h_year)
31 12 4

# RFD- Ti meSt eps ( per _day)

24

#

# --RUN FI LE NAMES (| NPUT)

# RFD-climate file

cli_gen.cli

# RFD-wi nd file

Wi n_gen. w n

# RFD- sub-daily file

none

# RFD- Soi | Fil e

O ero_1010F_100_FSL.ifc

# RFD- ManageFi | e

KS_wheat fall ow. man

#

# --WEPS OUTPUT OPTI ONS

# RFD- Qut put Fi l e

out put.tnp

# RFD- Report For m

0000O0O

# RFD- Qut put Peri od

2

# RFD- Subnodel Qut put

0000O0O

# RFD- DebugQut put

00000O

#

# --SI MULATI ON REG ON | NFORVATI ON
# RFD- Regi onAngl e (deg_cl ockwi se_north)
21
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# RFD- Si mCoordsl (neters)

0.0 0.0
# RFD- Si mCoords2 (neters)
1500.2 1500
# RFD- Scal eFactors (place hol der - needed for ol der versions of WEPS)
5.5 5.5
#
# RFD- Acct RegNo
1
# RFD- Acct Coordsl (neters)
0.0 0.0
# RFD- Acct Coords2 (neters)
1500.2 1500
#
# RFD- Subr egi onNo
1
# RFD- SubCoords1 (neters)
0.0 0.0
# RFD- SubCoor ds2 (neters)
1500.2 1500
# RFD- Aver ageSl ope (%
0.50
# --BARRI ERS
# RFD- Nunber Bar
2
# RFD- Barri er Coordl (neters)
10
RFD- Barri er Coords2 (neters)
1500
RFD- Barri er Type
now fence

RFD- Barri er Hei ght (neters)

N

RFD-Barri erWdth (nmeters)

RFD-Barri erPorosity (%

(e2}

RFD- Barri er Coord (neters)

2
0.2 0
RFD- Barri er Type
or ghun( 2 row)
RFD- Barri er Hei ght (neters)

a1l
o

RFD-Barri erWdth (nmeters)

RFD-Barri erPorosity (%

HHORNHENHYHERLPOFOIH P I P 3 () I O
(63}
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Weather Files

WEPS runs are made for multiple yearsin full year increments beginning on January 1. If
only apartia year of weather datais available (typical), the user hastwo options. Oneisto
substitute measured data within the simulated weather file and observe the output for the
period with measured data. The other option is to use the stand alone Erosion model
(described below) for single day simulations. Two weather files are required by the full
WEPS model, aWindgen file and a Cligen file.

If aternative weather files are input through the interface they can be selected by first
checking the appropriate wind or climate box on the “Run” tab of the “Configuration”
window. Then enter the file name and path or choose thefile by clicking the folder icon on
the “Location Information” panel of the main screen..

Windgen File

Thedefault Windgenfileextension is“win” (e.g., windgen.win). Thisfilecontainsboththe
wind speed (m s™) on asubdaily time step and one wind direction (degrees clockwise from
North) for each day of the ssimulation. The subdaily wind speeds are by default the average
hourly speeds (i.e., 24, 1 hourly averages) but can be of other time steps of equal length (e.g.,
96, 15 minute averages or 8, 3 hour averages) if specified in the weps.run file. WEPS
ignores the file header information which isin thefirst seven rows. Below isadescription
of thelinesand columnsrequired by WEPS aswell asan example Windgenfile (Figure 1.2).

Windgen File Parameters:

Lines1-7: Comment lines. These do not need to be filled out but WEPS does
need to have these seven lined present with a“# in column one.

Line8 +: daily weather data
Columns 1, 2, 3: day mo year - the day, month, and year of simulation (integer).
Column 3: dir - wind direction for the day. WEPS assumesthat the direction is

constant for the day (real- degrees clockwise with North = 0.0).

Columns4 - end: hrlhr2...-average hourly wind speeds, distributed throughout the
entire day. These represent by default, twenty-four hourly average
wind speeds (rea-meters/second). If other time steps are used they
should be of equal length and the number of these periods specified
in the weps.run file.
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Figure 1.2. Example WINDGEN file.
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Cligen File

Thedefault Cligenfileextensionis“cli” (e.g., cligen.cli). TheCligenweather generator was
developedfor usewiththe Water Erosion Prediction Project (WEPP) (Flanagan, et.al., 2001)
and isused by WEPS to simulate other weather parameters. Theinput file created by Cligen
includes precipitation amount (mm), duration (hr), time to peak (fraction of duration), and
peak intensity (mm hr?) as well as maximum and minimum air temperature (°C), solar
radiation (ly d*), and dew point temperature (°C). Thisfilealso contains historical monthly
averages for maximum and minimum temperature (°C) which are required by WEPS.

Although WEPS ignores non-needed data in the Cligen file, WEPS reads the entire file so
each line and column in WEPS must be populated even though some elements may be
‘dummy’ variables not used by WEPS. For example, line 2 contains information not used
by WEPS but must be present with any characters present. The Cligen fileisread in free
format. Below is a description of the lines and columns WEPS requires as well as an
example Cligen file (Figure 1.3).

Cligen File Parmeters.

Linel: Cligen version number. Must be“5.110" for thefileformat described in this
document.

Lines 2-6: Information in these lines are not required by WEPS but must be present as
place holders.

Line7: Observed monthly ave maximum temperatures (°C).

Line8 Comment line.

Line9: Observed monthly ave minimum temperatures ©).

Lines10-15: Comment lines.
Line 16 +: daily weather data.
Columns 1, 2, 3: day mon year - the day, month, and year of simulation (integer).

Column 4: prcp - total precipitation for the day including snow, hail and rain (real-
milimeters).

Column5:  dur - duration f therainfall event (real- hours).

Column 6: tp - fraction of time to peak (real- time to peak in hours/duration in hours).
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Column7: ip - WEPP data, ignored in WEPS but must have some numberspresent (e.g.,
0.0)(redl).

Columns 8, 9: tmax tmin - the maximum and minimum daily air temperature (real - C).
Column 10: rad - daily solar radiation (real - ly/day).

Columns 11-12: WEPP wind data, ignored in WEPS but numbers must be present
(e.g., 0.0) (red).

Column 13:  dew - dew point temperature (rea - C).
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Figure 1.3. Example Cligen File.
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Soil File

The default soil file name has an “ifc” extension (e.g., amarillo.ifc). Thisfile contains the
initial soil conditions at the start of asimulation run. The soil and management submodels
then simulate the changes in these conditions as affected by weather, management, and
erosion for each simulation day. Even intrinsic parameters such as particle size distribution
will change with tillage as layers are mixed. If smulated soil parametersvary significantly
from measured values, it is recommended that the user use the stand alone Erosion model
(described below). The soil input file includes the taxonomic order, number and thickness
(mm) of soil layers, detailed particle size distribution (fraction), wet and dry bulk density
(Mgm?), aggregatestability (In(Jm)), density (Mgm®), and sizedistribution (fraction), soil
crust properties (varies), random and oriented (ridge) roughness (mm), soil water
characterization parameters (varies), dry albedo (fraction), organic matter (fraction), pH,
calcium carbonate (fraction), and cation exchange capacity (meq 100g?). This file aso
containscomments(indicated by a‘# in column one) which describeseach line of input data
to aid in checking and modifying input data. Below isadescription of theitemsrequired by
WEPS which can be viewed and edited within soil panel of the WEPS interface. The
absolute rangeisthat allowable by WEPS. Thetypical range lists the range of valuesto be
expected with typical soils. An example Sail fileis shown in Figure 1.4.

The soil interface is asimple way to edit input datain the Sail file and isrecommended. It
is aso recommended that the user select an existing soil file from the database with similar
properties to the desired soil and modify its properties. Existing soil database files are
accessed through the“ Template” icon and thesoil interfaceisaccessed by clickingthe® Soil”
button at the bottom of the main screen. Theinformation below is presented for the benefit
of those users who wish to modify the input file themselves.

Soil File Parameters:
Soil I dentification

State - The statein which the soil occurs (character). Thestateisnot critical to the operation
of WEPS and is used for identification purposes only.

County - The county in which the soil occurs (character). The county is not critical to the
operation of WEPS and is used for identification purposes only.

Soil Survey AreaName- Thesoil survey areanamein which thesoil occurs(character). The
soil survey areanameisnot critical to the operation of WEPS and is used for identification
purposes only.

Soil Survey ArealD - The soil survey areaidentification for the soil (character). The soil
survey area identification is not critical to the operation of WEPS and is used for
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identification purposes only.

Map Unit Symbol - The symbol used to uniquely identify the soil map unitinthe soil survey
(character). The map unit symbol is not critical to the operation of WEPS and is used for
identification purposes only.

Component Name - The name of the soil (character). The soil component name is not
critical to the operation of WEPS and is used for identification purposes only.

Component Percent - The percentage of the soil component of the map unit (integer). The
soil component percent isnot critical to the operation of WEPS and isused for identification
purposes only.

Absolute range =>0to 100 Typical range = >0 to 100

***Local Phase - Phase criterion to be used at the local level to help identify soil
components (character). Thelocal phaseisnot critical to the operation of WEPS and isused
for identification purposes only.

Soil Order - The taxonomic soil order is the name for the highest level in soil taxonomy
(character). The taxonomic soil order is not critical to the operation of WEPS and is used
for identification purposes only.

***S0il Loss Tolerance (T factor) - The maximum amount of erosion at which the quality
of a soil as amedium for plant growth can be maintained. (Tons/acre/year) The soil loss
toleranceisnot critical to theoperation of WEPS and isused for identification purposesonly.

Absoluterange=1-5 Typical range=1-5

*** Slope Gradient - The differencein e evation between two points, expressed as a percent
of the distance between those points (%).
Absolute range =0 - 100.0 Typical range=0 - 30.0

Number of Layers - The number of soil layers used in the subregion. (integer)
Absolute range = 1 t0100 Typical range=1t05

Soil Surface Properties

Soil Crust

Sail Crust Thickness- Averagethicknessof the consolidated zonein the surfacelayer (mm).
Absolute range = (>0.01) to 23.0 Typical range= 0.0to 10.0
Estimated by: 0.01

Soil Crust Density - The density of the soil crust (Mg/m"3).
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Absoluterange=0.6t02.0 Typical range =0.8t0 1.6
Estimated by: aggregate density

Soil Crust Stability - Mean of natural log of crust crushing energies (In(Jkg))
Absoluterange=0.1t0 7.0 Typical range=0.3t05.0
Estimated by: aggregate stability

Soil Crust Fraction - Fraction of surface covered with consolidated soil as opposed to
aggregated soil (m"2/m"2).

Absoluterange=0.0t0 1.0 Typica range=0.0t0 1.0

Estimated by: 0.0

Loose Material on Crust
Loose Material on Crust: Mass - Loose, saltation-size soil on the surface soil crusted area
(kg/m"2).

Absoluterange=0.0t0 2.0 Typica range=0.0t0 1.0

Estimated by: 0.0

Loose Materia on Crust: Fraction - Fraction of total soil surface area covered with loose
materia on the crust (m"2/m"2).

Absolute range = 0.0 to sail crust fraction. Typical range=0.0t0 0.5

Estimated by: 0.0

Roughness
Random Roughness - The standard deviation of heights of a random soil surface including
any flat biomass adjusted as suggested by Allmaras (1966) (mm).

Absoluterange = 1.0t0 30.0 Typical range = 2.0to0 10.0

Estimated by: 4.0

Ridge Orientation - Direction of the tillage ridge, clockwise from true north (degrees).
Absoluterange=0.0to 179.0 Typical range = 0.0to 179.0
Estimated by: 0.0

Ridge Height - The height of soil ridges from bottom of furrow to top of ridge (mm).
Absolute range = 0.0 to 500. Typical range = 0.0 to 300.0
Estimated by: 0.0

Roughness Spacing - Spacing between ridge tops (mm).
Absolute range = 10.0 to 2000.0 Typical range = 60.0 to 1000.0
Estimated by: 0.0

Ridge Width - Width of the top of the ridge (i.e. bed width) (mm)
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Absoluterange=10.0to 4000.0  Typical range = 100.0 to 2000.0
Estimated by: 0.0

Soil Albedo Dry - The estimated ratio of the incident short-wave (solar) radiation that is
reflected by the air dry, less than 2 mm fraction of the soil surface (unitless).

Absolute range = 0.00 to 1.00 Typical range= 0.05t00.25

Estimated by: method of Post et.al. (2000) or method of Baumer (1990).

*** Surface Fragment Cover - The fraction of the surface area covered by rock greater than
2.0 mm (m3/m3).

Absoluterange=0.0to 1.0 Typical range=0.0-0.5

Estimated by: Surface layer volume

Soil Layer Properties

Layer Number - The layer number.
Absolute range = 1 to 50 Typical range=5t0 20
Estimated by: user defined

Thickness - Thethickness of each soil layer (mm). WEPS requires a specific layer structure
which is determined by the soil interface.
Estimated by: user defined

Sand - Mineral particles 0.05 to 2.0 mm in equivalent diameter as a weight fraction of the
less than 2.0 mm fraction (kg/kg).

Absolute range = (>0.0) to 1.0 Typical range=[1.0 - (silt + clay)]

Estimated by: sand =1.0 - (silt + clay)

Silt - Minera particles 0.002 to 0.05 mm in equivalent diameter as aweight fraction of the
less than 2.0 mm fraction (kg/kg).
Absolute range = (>0.0) to 1.0 Typical range =[1.0 - (sand + clay)]
Estimated by: silt =1.0- (sand + clay)

Clay - Mineral particles less than 0.002 mm in equivalent diameter as aweight fraction of
the less than 2.0 mm fraction (kg/kg).
Absolute range = (>0.0) to 1.0 Typical range=[1.0 - (sand + silt)]
Estimated by: clay = 1.0 - (silt + sand)

Rock Fragments - The volume fraction of rock greater than 2.0 mm (m3/m3).
Absoluterange=0.0to 1.0 Typical range=0.0-0.5
Estimated by: user defined

Sand Fractions
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Sand Fractions: Coarse - Mineral particles 0.5 to 1.0 mm in equivalent diameter asaweight
fraction of the less than 2 mm fraction (kg/kg).

Absoluterange=0.0t0 1.0 Typica range=0.0t0 1.0

Estimated by: user defined

Sand Fractions: Medium - Mineral particles0.2to 0.5 mmin equivalent diameter asaweight
fraction of the less than 2 mm fraction (kg/kg).

Absoluterange=0.0t0 1.0 Typical range=0.0t0 1.0

Estimated by: user defined

Sand Fractions: Fine - Mineral particles 0.1 to 0.2 mm in equivalent diameter as a weight
fraction of the less than 2 mm fraction (kg/kg).

Absoluterange=0.0t0 1.0 Typica range=0.0t0 1.0

Estimated by: user defined

Sand Fractions. Very Fine - Minerd particles 0.05 to 0.1 mm in equivalent diameter as a
weight fraction of the less than 2 mm fraction (kg/kg).

Absoluterange=0.0t0 1.0 Typical range=0.0t0 1.0

Estimated by: user defined

Bulk Density
Bulk Density Dry - The oven dry weight of the lessthan 2 mm soil material per unit volume
of soil exclusive of desication cracks, measured on a coated clod (Mg/m"3).

Absolute range = (>0.0) to 10.0 Typical range=0.81t0 1.6

Estimated by: user defined

Bulk Density 1/3 Bar - The oven dry weight of the less than 2 mm soil material per unit
volume of soil at atension of 1/3 bar (Mg/m"3).

Absolute range = (>0.0) to 10.0 Typical range=0.810 1.6

Estimated by: user defined

***Linear Extensibility Percent - The linear expression of the volume difference of natural
soil fabric at 1/3 or 1/10 bar water content and oven dryness. (m"3/m”3)
Absoluterange=0.0t0 0.3 Typica range="?
Estimated by: NRCS (1996)

Aggregate
Aggregate GMD - Soil aggregate geometric mean diameter of the modified log-normal
distribution (mm).

Absolute range = 0.03 to 30.0 Typical range = 0.1to 15.0

Aggregate GSD - Soil aggregate geometric standard deviation of the modified log-normal
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distribution (dimensionless).
Absoluterange=1.0t0 20.0 Typica range=4.0to 15.0

Aggregate Max. Size - Upper limit of the modified log-normal aggregate size distribution
(mm).
Absolute range = 1.0 to 1000.0 Typical range= 2.0to 100.0

Aggregate Min. Size - Lower limit of the modified log-normal aggregate size distribution
(mm).
Absolute range = 0.001 t0 5.0 Typical range = 0.006 to 0.020

Aggregate Density - The aggregate density for (Mg/m"3).
Absoluterange=0.6t0 2.5 Typical range=0.810 2.0

Aggregate Stability - Mean of natural log of aggregate crushing energies (In(Jkg))
Absoluterange=0.1t0 7.0 Typica range=0.5t05.0

Water Content
Water Content: Initial - Soil water content at the beginning of the simulation (cm®/cm?).
Absolute range = 0.005 to 0.440 Typical range = varies with soil texture

Water Content: Saturation - Soil water content when soil poresarecompletelyfilled (i.e. zero
soil matric potential) (cm®/cm®).
Absolute range = 0.208 to 0.440 Typical range = varies with soil texture
Note: Saturated water content > Field capacity water content > Wilting point water
content

Water Content: Field Capacity (1/3 bar) - The amount of soil water retained at 1/3 bar (33
kPa), expressed as a fraction of the less than 2 mm, oven dry soil by volume (cm®cm?®).
Absolute range = 0.012 to 0.335 Typical range = varies with soil texture
Note: Saturated water content > Field capacity water content > Wilting point water
content

Water Content: Wilting Point (15 bar) - The amount of soil water retained at 15 bars (1500
kPa), expressed as a percentage of the less than 2 mm, oven-dry soil by volume (cm*cm?®).
Absolute range = 0.005 to 0.242 Typical range = varies with soil texture
Note: Saturated water content > Field capacity water content > Wilting point water
content

77?7 Water Content: 1/10 bar - The amount of soil water retained at 1/10 bar (10 kPa),
expressed as afraction of the less than 2 mm, oven dry soil by volume (cm®/cm?).
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?2?27?CB - The power of Campbell's model of the soil water characteristics curve (unitless).
Absoluterange = 0.917 to 27.027  Typical range = varies with soil texture

Air Entry Pot. - The air entry potentia is defined as the potential at which the largest
water-filled pores start to drain and hence gas flow can be observed (Joules/kg ).
Absolute range = -17.91t0 0.0 Typical range = varies with soil texture

Sat. Hydraulic Conductivity - Theamount of water that would move vertically through aunit
area of saturated soil in a unit time under unit hydraulic gradient (m/s).
Absolute range = 0.0 to 1E-3 Typical range = 0.0 to 1E-3

Other Layer Properties
Organic Matter - The amount by weight of decomposed plant and animal residue expressed
asaweight fraction of the less than 2 mm soil material (kg/kg).

Absoluterange=0.0to 0.1 Typical range = 0.0005 to 0.05

pH - The negative logarithm to the base 10, of the hydrogenion activity inthe soil using 1:1
soil:water ratio method (unitless). A numerical expression of therelativeacidity or alkalinity
of asoil sample.

Absoluterange= 1.0to 14.0 Typical range=4.0t0 9.0

CaCO3 - The quantity of carbonate (CO3) in the soil expressed as CaCO3 and as aweight
percentage of the lessthan 2 mm size fraction (kg/kg).
Absoluterange=0.0to 1.0 Typical range=0.0t0 0.3

CEC - The cation exchange capacity (meg/100g).
Absolute range = 0.0 to 400.0 Typical range=0t0 ?

Figure 4Example Sail File.

Soil 1D KS181-KUU-Kuma-100-SIL-Kansas-Sherman County-Sherman County, Kansas
# Taxorder

Mollisols

# number of soil layers
3

# Layer thickness (mm)
130 610 780

# Sand fraction

0.113 0.073 0.114
# Silt fraction

0.677 0.662 0.686
# Clay fraction

0.210 0.265 0.200
# Rock fragments
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0.020 0.020 0.040
# Sand fraction coarse
0.000 0.000 0.000
# Sand fraction medium
0.009 0.007 0.009
# Sand fraction fine
0.033 0.022 0.034
# Sand fraction very fine
0.066 0.038 0.066
# Water dispersible clay
0.000 0.000 0.000
# Bulk Density (dry)
1310 1490 1.520
# Bulk Density (1/3 bar)
1250 1.300 1.450

# Aggregate geometric mean diameter for layer

0.030 17.562 26.157

# Aggregate geometric standard deviation for layer

1.000 13917 11.730

# Maximum aggregate size for layer
1.000 53.043 62.079

# Minimum aggregate size for layer
0.010 0.010 0.010

# Aggregate density for layer

1.688 2.000 2.000

# Aggregate stability for layer

3.077 3319 3.018

# Soil crust thickness (mm)

0.010

# Soil crust density

1.688

# Soil crust stability

3.08

# Soil crust surface fraction

0.00

# Loose material on crust (kg)

0.00

# Fraction of loose material on crust
0.00

# Random roughness

4.00

# Ridge orientation

0.00

# Ridge height

0.00

# Spacing between ridge tops

0.00

# Ridge width

0.00

# Initial soil water content for layer
0212 0.228 0.197

# Saturation soil water content for layer
0.394 0.391 0.338

# Field capacity water content for layer
0.286 0.300 0.273

# Wilting point water content for layer
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0.138 0.157 0.121

# 0.1 Bar on Sand Soil

-999.000 -999.000 -999.000
# Soil CB value for layer

4212 4748 4.119

# Air entry potential for layer
-4544 -4224 -4.686

# Saturated hydraulic conductivity for layer
9.0E-6 9.0E-6 9.0E-6

# curve number---good

0.00

# curve number---poor

0.00

# Dry soil albedo

0.230

# Organic matter for layer

0.030 0.018 0.005

# Soil PH for layer

730 750 850

# Calcium carbonate equivalent for layer(CaCO3)
050 0.03 0.08

# Cation exchange capacity for layer
1250 15.00 1150

# Sum of bases for layer

0.00 0.00 0.00

# Electrical Conductivity

0.00 0.00 0.00

# Sodium Adsorption Ratio

0.00 0.00 0.00

# Available nitrogen for layer
0.00 0.00 0.00

# Available phosphorus for layer
0.00 0.00 0.00

Management File

The default filenameis‘*.man’. Thisfile contains parametersfor the manipulation of soil
and biomass properties asaresult of various management operations performed on thefield
on a given date. These operations include planting, harvesting, cultivation, defoliation,
fertilization, and irrigation. The management file should only be altered using the
Management Crop Rotation Editor for WEPS (MCREW) to guarantee that parameters are
correct. MCREW is accessed through the WEPS user interface.

Stand Alone Erosion Submodel

The Erosion submodel (tsterode) can also be operated as a stand alone model to simulate
erosionfor asingle storm (i.e., daily). Input parameters which must be provided for the day
include the field and barrier dimensions as well as biomass, soil, hydrology, and weather
parameters. Wind speed can be entered either as Weibull distribution parameters or listed
as average wind speeds for each time period throughout the day. The input file contains
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comments (indicated by a‘# in column one) which describes each line of input datato aid
in checking and modifying input data. Specific definitions of these parameters are
documented within the input file (Fig. 1.5).

Command Line Options

Usage: tsterode -i"input_filename' <"input_filename' >"output_filename" -x#
-y# -t# -u -E -Plot -?

Valid command line options:
-?or-h Display the available command line options.

-X# Number of grid pointsin x direction (min. = 3; max. = 500).
The submodel calculates the loss/deposition over a series of
individual, equal sized grid cells representing the entire
simulation region. The moregrid points, the smaller the area
ineach gridcell. Therecommended total number of grid cells
is 30 for a field without a barrier and 60 for a field with a
barrier. Increasing the number of grid cells, increases the
accuracy of the soil loss/deposition estimates as well as
increases the run time. If not specified, th number of grid
points is calculated within the model.

-y# Number of grid pointsin x direction (min. = 3; max. = 500).
The submodel calculates the loss/deposition over a series of
individual, equal sized grid cells representing the entire
simulation region. The more grid points, the smaller the area
ineach grid cell. Therecommended total number of grid cells
is 30 for a field without a barrier and 60 for a field with a
barrier. Increasing the number of grid cells, increases the
accuracy of the soil loss/deposition estimates as well as
increases the run time. If not specified, th number of grid
points is calculated within the model.

-t# Interval for surface updating in seconds (min. = 60 seconds,
max. = 86400 seconds). This is used to specify a fixed
surface updating interval and is primarily for testing and
evauation purposes. Since the erosion code contains an
update loop dependent upon the number of timeinterval s/day
and an inner loop that allows more frequent surface updating
to occur, the imp interval must be evenly divisible into both
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the number of time intervals/day and 24 (hoursin aday). If
these conditions are not met the program abortswith an error

message.
-u Disable erosion surface updating.

-i"input_filename" Specify input filename (must use prior to -E option).
<"input_filename" Specify input filename.

>"output_filename" Specify output filename (default isto print to screen).

-E Erosion summary (kg/m?) (positive values are soil loss). The

output in the file contains the following:

Total sdt/creep susp PM10 input filename

The “-E' option requires that the input file
(-i"input_filename") be specified asacommandlineargument
prior to the “-E” option, e.qg.:

tsterode -i input_filename.ext -E

The “input_filename” in the erosion summary is the same
name as the input_filename with a*“.ero” extension and will
be created in the same directory specified for the
input_filename.

-Plot Enable printing of file which can be used to plot various data.

Default options are set to:
-t900

Note that these command line options cannot be specified when the erosion submodel isrun
through the WEPS interface.

Figure 1.6 isan exampl e standal one erosion submodel output file. It containsalisting of the
inputs to the submodel followed by the generated results labeled ‘OUTPUT FROM
ERODOUT.FOR’. Thissectionliststheamount of total, suspension, and PM 10 leaving each
boundary and field grid cell. At the bottom of the file isthe filed average of each of these
grid cells.
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Figure 1.5. Example stand alone erosion input file.

1.25

Input file for the erosion standal one nodel.

Al lines beginning with a "#" character are conment |ines
and are ski pped.

+++DEBUG FLAGS +++
Debug flag for providing different |evels of debug information
value of O will print no debug information
value of 1 will print out and nunber all input |ines
value of 2 will print out and nunber all DATA input |ines
value of 3 will do both 1 and 2

H O HHHH R HH R

0

# EROCSION initialization flag
. TRUE.

# ERCSION "print" flag
1

+++ SI MULATI ON REG ON +++
Simul ation regi on di agonal coordi nates (neters)

specify in this form x1,yl x2,y2
0.0, 0.0 180.0, 180.0

o HHH

# Simul ation region orientation angle (degrees from North)
0.0
# Number of accounting regions (must be 1)

1
#
# +++ ACCOUNTI NG REG ONS +++
#
# Accounting region diagonal coordinates (neters)
# specify in this form x1,yl x2,y2

0.0, 0.0 180.0, 180.0
#
# +++ BARRI ERS +++
#
# Nunber of barriers (0-5)

0
# Barrier diagonal coordinates (neters)
# specify in this form x1,yl x2,y2
# 0.0, 0.0 0.0 100.0
# Barrier height (meters), porosity (nm2/nR), width (neters)
# 1.2 0.50 2.0
# Repeat the above two input lines for each barrier
#
# +++ SUBREG ON REG ONS +++
#
# Nunmber of subregions (rnust be 1)

1
# Subr egi on di agonal coordinates (neters)
# specify inthis form x1,yl x2,y2

0.0, 0.0 180.0, 180.0
#
# +++ Bl OVASS +++
#
# Hei ght of standi ng bi omass (neters)

0.0
# Stem area index (nR/nR), |eaf area index (nR/nR)
# both refer to STANDI NG bi omass only

0.0 0.0
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# Crop row spacing (neters), 0.0O=broadcast; plant |ocation (0=furrow, 1=ridge)
0.0, O

# Fl at bi omass cover (nR/nR)

0.04

#

# +++ SO L +++

#

# Nunmber of soil layers (3-10)

3

# The followi ng soil inputs are repeated for each |ayer
#

# | ayer thickness (nm

10.0 40.0 200.0

# bul k density (g/cnB)
1.4 1.4 1.4
# sand content, 0.05-2.0 mm (kg/ kg)
0.83 0.83 0.83
# very fine sand, 0.05-0.1 nm (kg/kg)
0.20 0.20 0.20
# silt content (kg/kg)
0.09 0.09 0.09
# clay content (kg/kg)
0.08 0.08 0.08
# rock vol unme (nB/nB)
0.0 0.0 0.0
# aggregate density (g/cnB)
1.8 1.8 1.8
# aggregate stability (In[J/kg])

1.93 2.65 2.65

# The next 4 paraneters define the aggregate size

# distribution for each | ayer.

# aggregate geonetric nean dianeter (nmm

0.28 0.98 0.98

# m ni mum aggregate si ze (nm

0.001 0.01 0.01

# maxi mum aggregate si ze (nm

14.9 48.8 48.8

# aggregate geonetric standard deviation (nminm
25.4 20.4 20.4

The next six variableas are surface crust variabl es
for each |ayer.
fraction of soil surface that is crusted (n2/nR)
crust (consolidated zone) thickness (nmm
fraction of crusted surface covered by | oose material (n2/nR)
mass of | oose material on crusted surface (kg/nR)
crust density (g/cnB)
crust stability (I1n[J/kg])

3.51 0.29 0.255 1.2 1.93

Al l maras random roughness (nm

HHHFHHHHFE

H*
= o
~ o

The next four variables are ridge variables for each |ayer.
Ri dge hei ght (nm)
Ri dge spacing (nmm
R dge width (nm
Ri dge orientation (degrees from North)
20.0 1016.0 0.0 90.0
# Di ke spaci ng (nm
0.0
# Snow depth (nm)
0.0
#
# +++ SO L WATER +++

o HHH
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#

# Soil layer wilting point water content (kg/kg)
0.05 0.05 0.05

# Soi | layer water content (kg/kg)

0.01 0.05 0.05

# HOURLY soil water content at soil surface (kg/kg)
# two lines, with 12 values on each line
0.0 0.00.00.00.00.00.00.00.00.00.00.0
0.0 0.00.00.00.00.00.00.00.00.00.00.0
#
# +++ WEATHER +++
#
# Air density (g/cnB)
1.2
# Wnd direction (deg)
286.0
# Number of interval s/day, nmaxi mum= 96
48
# I nformati on about the anenoneter
# anenonet er hei ght (neters)
# aer odynam c roughness at anenoneter site (nmm
# anenoneter |ocation flag (0 - away fromfield, 1 - on field)
2.0 25.0 1
# W nd/ Wei bull flag (0 -use Weibull paraneters, 1 -use wi nd speeds)
0
# Wnd statistics. These paraneters are used only when the Wnd/Wibull flag = 0
# Fraction of time that winds are calm (hr/hr)
# Wi bull "c" factor (ms)
# Wi bul | "k" factor
0.217 7.125 2.971
Wnd speeds (nis). The wind data are used only when the Wnd/Wibull flag =1

Must have as many wi nd speeds as nunber of intervals/day.
Mist have 6 val ues per line.
Wnd data should be AVERAGES for the period.

Hourly averages will likely underestimte w nd erosion sonewhat
30-min averages or shorter is nore suitable (As is done here)

0. 00 0.00 0. 00 0. 00 0.00 1.19

2.76 3.47 4.00 4.44 4.84 5.20

5.54 5.87 6. 20 6.53 6.86 7.20

7.56 7.95 8. 39 8.91 9.57 10. 64

1.86 10.02 9.21 8. 64 8.16 7.75

7.38 7.03 6. 69 6. 36 6.04 5.71

5.37 5.02 4.64 4.23 3.75 3.15

2.24 0.00 0. 00 0. 00 0.00 0. 00

+++ VARl ABLES TO WRI TE TO ' PLOT. QUT" +++

Flag for witing variables to 'plot.out'.
-1 = write nothing

0 = wite erosion variabl es;
Wite variables below if flagged with a 1

HHEFEHHFHFEHEHEHEHFHF SRR
=

0
#
# Next are 2 lines per variable:
# 1st line: flag (0O=don't wite, 1=do wite) and variabl e description
# 2nd line: this info is used as a header in 'plot.out’
# pl ace header within first 12 positions of the line
#
# Field length (m
0
I ength(m
# bi omass hei ght (m
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1
bi o_ht (m
# Stem area index (nR/nR)
1
stem ar ea
# Bi omass | eaf area index (nR/nR)
1
| ai _area
# Bi omass flat fraction cover (nm2/nR)
0
flat_cov
# Soil fraction very fine sand in layer 1 (kg/kg)
0
vf sand
# Soil fraction sand in layer 1 (kg/kg)
0
sand
# Soil fraction silt in layer 1 (kg/kg)
0
silt
# Soil fraction clay in layer 1 (kg/kg)
0
cl ay
# Soi | volunme rock in layer 1(n8/nB)
0
rock_vo
# Soi | aggregate stability (I1n[J/kg])
0
ag_stab
# Aggr egate geonetric nean di aneter (nm
0
ag_gnd
# M ni mum aggregate size (m)
0
ag_mn
# Maxi mum aggregate size (nm
0
ag_max
# Aggregate geonetric standard deviation (nmm mm
0
ag_std
# Fraction of soil surface that is crusted (n2/ nR)
0
crust_cv
# Crust (consolidated zone) thickness (mm
0
crust _z(mm
# Faction of crusted surface covered by | oose material (n2/nR)
0
los_cv
# Mss of |oose material on crusted surface (kg/ nR)
0
| os(kg/ nR)
# Crust density (g/cnB)
0
cr_den
# Crust stability (In[J/kg])
0
cr_se
# Al |l maras random roughness (nm)
0
rr(nmm
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# Ri dge
0

z_rgh(nm)
# Ri dge
0

x_rgs(nm
# Ri dge
0

X_r gw( mm
# Ri dge
0

a_rgo(deg)
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hei ght (mm)

spacing (nm

width (mm)

orientation (degrees from North)

Figure 1.6. Example stand aone erosion output file.

REPORT OF | NPUTS (read by erodin.for)

+++ Control Flags, etc. +++
ntstep anDeif nsubr nacctr nbr anDefl
48 T 1 1 0 1

+++ SI MULATI ON REG ON +++

orientation and di mensi ons of simregion

amasi m(deg)
0. 00

anxsim -
0. 00

(x1,y1) (x2,y2)
0.00 276.00 276.00

+++ ACCOUNTI NG REGI ONS +++

nacctr -
1

nunber of accounting regions

accounting region dinmensions (x1,yl) (x2,y2)

0. 00

0.00 276.00

276. 00

+++ BARRI ERS +++

no barriers

+++ SUBREG ONS +++

nsubr -
1

number

of subregions

subregi on di mensi ons (x1,yl) (x2,y2)

0. 00

) Subregi on 1

0.00 276.00 276.00

P

+++ Bl OMASS +++

Bi omass ht, SAI, LA, flat cover
0. 000 0. 000 0. 000 0. 000
+++ SO L +++
nslay - nunber of soil layers
3
| ayer depth b.density vfsand sand silt clay rock vo
1 230.00 1.05 0.14 0.22 0.71 0.08 0.00
2 680.00 1.05 0.14 0.22 0.71 0. 08 0. 00
3 610.00 1.05 0.14 0.22 0.71 0.08 0.00
| ayer AgD AgS GWD GVDIM GVDix GSD
1 1.87 1.00 1.64 0.01 36.73 15.13
2 2.00 1.87 7.68 0.01 41.79 16. 17
3 2.00 1.87 30.00 0.01 70. 96 9.98
Cr frac mass LOS frac. LGOS, density stability
0.00 0. 00 0. 00 1.87 1.87
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RR, Rg ht, width, spacing, orient., dike spacing
1.50 0. 00 0. 00 0. 00 0. 00 0. 00

+++ HYDROLOGY +++

Snow depth (nmm
0. 00000000E+00

layer wilting and actual water contents
1 0. 05 0.02
2 0. 05 0.02
3 0. 05 0. 02

Hourly water contents - ahrwcO

0.02 0. 02 0.02 0.02 0.02 0.02
0.02 0. 02 0. 02 0.02 0. 02 0.02
0.02 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0. 02 0.02
+++ WEATHER +++
anemht awwz o wzofl g
2.00000000 25.0000000 1
wind dir (deg) and max wi nd speed (n7s)
250. 00 11. 86
W nd speeds (m's) - 48 intervals
0. 00 0. 00 0. 00 0. 00 0. 00 1.19
2.76 3. 47 4.00 4.44 4.84 5.20
5.54 5.87 6. 20 6.53 6. 86 7.20
7.56 7.95 8. 39 8.91 9.57 10. 64
11.86 10. 02 9.21 8. 64 8.16 7.75
7.38 7.03 6. 69 6. 36 6.04 5.71
5.37 5.02 4.64 4.23 3.75 3.15
2.24 0. 00 0. 00 0.00 0. 00 0. 00
END OF | NPUTS
OUTPUT FROM ERODOUT. FOR
Total grid size: ( 31, 31) Inner grid size: ( 29, 29)
Passing Border Gid Cells - Total egt (kg/m
top(i=1,imax-1,j=jmx) bottom(i=1,imax-1,j=0) right(i=imx,j=1,jmax-1) left(i=0, j=1,jmx-1)
0.72 1.98 3.58 5.51 7.90 10. 63 13.56 16. 56 19. 55 22.35
24.57 26. 02 26. 87 27.36 27.64 27.79 27.88 27.92 27.95 27.96
27.97 27.98 27.98 27.98 27.98 27.98 27.98 27.98 27.98
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
0.00 0. 00 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
13.93 37.80 59. 60 70. 80 74.85 76. 21 76. 66 76.81 76. 86 76. 87
76. 88 76. 88 76. 88 76.88 76. 88 76. 88 76. 88 76. 88 76. 88 76.88
76. 88 76. 88 76. 88 76. 88 76. 88 76. 88 76. 88 76. 88 76. 88
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
Passing Border Grid Cells - Suspension egtss (kg/'m
top (i=1,imax-1, j=jmax) bottom (i=1,imx-1, j=0) right (i=imax, j=1,jmax-1) left (i=0, j=1,jmax-1)
0.21 0.72 1.65 3.09 5.03 7.52 10. 57 14.18 18. 34 23.03
28.15 33.59 39.21 44. 95 50. 76 56. 59 62. 45 68. 32 74. 20 80. 08
85. 96 91. 85 97.73 103. 61 109. 50 115. 38 121. 26 127.15 133.03
0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
0. 00 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00 0.00
10. 00 33.70 67. 44 105. 62 144. 28 181. 22 215. 22 245.57 271.88 294.03

312. 14 326. 54 337. 67 346. 04 352.18 356. 56 359. 62 361.70 363. 09 364. 00
364.58 364. 95 365.17 365. 31 365. 39 365. 44 365. 46 365. 48 365. 49
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
0.00 0. 00 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0. 00 0.00
0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

Passing Border Gid Cells - PMLO egt 10 (kg/ m
top (i=1,imax-1, j=jmax) bottom (i=1,imax-1, j=0) right (i=imx, j=1,jmax-1) left (i=0, j=1,jmax-1)
0. 0046 0.0193 0.0473 0.0912 0.1488 0. 2196 0. 3027 0. 3977 0.5039 0. 6207
0. 7463 0.8784 1.0145 1.1531 1.2931 1.4338 1.5750 1.7164 1.8579 1.9995
2.1412 2.2828 2.4245 2.5662 2.7079 2. 8496 2.9913 3.1329 3.2746
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0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0. 3050 0. 9706 1.8304 2.7605 3.6919 4.5786 5.3937 6.1209 6. 7510 7.2814
7.7153 8. 0603 8.3271 8.5281 8. 6755 8.7810 8. 8547 8. 9051 8.9387 8. 9607
8.9748 8.9836 8.9891 8.9924 8.9944 8. 9956 8. 9963 8. 9966 8. 9969
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000

Leaving Field Gid Cells - Total egt (kg/ m2)
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.75 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.76 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.51 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.76 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.50 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.76 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.50 -1.73 -1.91 -2.06 -2.16
-2.12 -1.99 -1.87 -1.80 -1.76 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.50 -1.72 -1.91 -2.06 -2.16
-2.12 -1.99 -1.88 -1.80 -1.76 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.50 -1.72 -1.91 -2.06 -2.16
-2.13 -1.99 -1.88 -1.80 -1.76 -1.73 -1.72 -1.71 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.50 -1.72 -1.90 -2.05 -2.16
-2.13 -2.00 -1.89 -1.81 -1.76 -1.74 -1.72 -1.71 -1.71 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.25 -1.50 -1.71 -1.89 -2.04 -2.15
-2.14 -2.02 -1.90 -1.82 -1.77 -1.74 -1.72 -1.71 -1.71 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.97 -1.24 -1.49 -1.70 -1.88 -2.03 -2.14
-2.15 -2.04 -1.93 -1.84 -1.79 -1.75 -1.73 -1.72 -1.71 -1.71
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-1.71 -1.71 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.27 -0.51 -0.73 -0.96 -1.23 -1.48 -1.68 -1.86 -2.00 -2.12
-2.16 -2.09 -1.97 -1.88 -1.82 -1.78 -1.75 -1.74 -1.73 -1.72
-1.72 -1.72 -1.71 -1.71 -1.71 -1.71 -1.71 -1.71 -1.71
-0.27 -0.51 -0.73 -0.95 -1.21 -1.45 -1.65 -1.81 -1.96 -2.08
-2.16 -2.14 -2.05 -1.96 -1.89 -1.84 -1.80 -1.78 -1.77 -1.76
-1.75 -1.75 -1.74 -1.74 -1.74 -1.74 -1.74 -1.74 -1.74
-0.26 -0.50 -0.72 -0.93 -1.18 -1.40 -1.59 -1.75 -1.89 -2.01
-2.10 -2.16 -2.15 -2.09 -2.02 -1.97 -1.92 -1.89 -1.87 -1.85
-1.84 -1.83 -1.82 -1.82 -1.82 -1.81 -1.81 -1.81 -1.81
-0.26 -0.49 -0.70 -0.88 -1.12 -1.32 -1.50 -1.65 -1.78 -1.89
-1.98 -2.07 -2.13 -2.16 -2.17 -2.15 -2.13 -2.10 -2.08 -2.06
-2.04 -2.03 -2.02 -2.01 -2.01 -2.00 -2.00 -1.99 -1.99
-0.26 -0.47 -0.67 -0.81 -1.01 -1.19 -1.35 -1.49 -1.61 -1.71
-1.79 -1.87 -1.94 -1.99 -2.04 -2.08 -2.11 -2.13 -2.15 -2.16
-2.17 -2.18 -2.18 -2.18 -2.18 -2.18 -2.18 -2.18 -2.18
-0.24 -0.41 -0.59 -0.72 -0.81 -0.96 -1.08 -1.20 -1.30 -1.38
-1.45 -1.52 -1.57 -1.62 -1.66 -1.69 -1.72 -1.74 -1.76 -1.78
-1.80 -1.81 -1.82 -1.82 -1.83 -1.83 -1.84 -1.84 -1.84
-0.20 -0.30 -0.40 -0.50 -0.59 -0.65 -0.70 -0.74 -0.76 -0.79
-0.82 -0.84 -0.86 -0.87 -0.88 -0.89 -0.90 -0.90 -0.91 -0.91
-0.91 -0.91 -0.92 -0.92 -0.92 -0.92 -0.92 -0.92 -0.92
Leaving Field Gid Cells - Suspension egtss (kg/ nm2)
-0.06 -0.15 -0.27 -0.41 -0.56 -0.72 -0.88 -1.04 -1.20 -1.35
-1.48 -1.57 -1.62 -1.66 -1.68 -1.69 -1.69 -1.69 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.06 -0.15 -0.27 -0.41 -0.56 -0.72 -0.88 -1.04 -1.20 -1.35
-1.48 -1.57 -1.62 -1.66 -1.68 -1.69 -1.69 -1.69 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70
-0.06 -0.15 -0.27 -0.41 -0.56 -0.72 -0.88 -1.04 -1.20 -1.35
-1.48 -1.57 -1.62 -1.66 -1.68 -1.69 -1.69 -1.69 -1.70 -1.70
-1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70 -1.70

Leaving Field Gid Cells - PMLO egt 10 (kg/ m2)
-0.0013 -0.0043 -0.0081 -0.0127 -0.0166 -0.0204  -0.0240 -0.0274 -0. 0307 -0.0337
-0.0363 -0.0381 -0.0393 -0. 0400 -0. 0404 -0.0406 -0. 0408 -0.0408 -0. 0409 -0.0409
-0.0409 -0.0409 -0. 0409 -0.0409 -0.0409 -0. 0409 -0.0409 -0.0409 -0. 0409
-0.0013 -0.0043 -0.0081 -0.0127 -0.0166 -0.0204 -0.0240 -0.0274 -0.0307 -0.0337
-0.0363 -0.0381 -0.0393 -0. 0400 -0. 0404 -0. 0406 -0. 0408 - 0. 0408 -0. 0409 -0. 0409
-0.0409 -0.0409 -0. 0409 -0.0409 -0.0409 -0. 0409 -0.0409 -0.0409 -0. 0409
-0.0013 -0.0043 -0.0081 -0.0127 -0.0166 -0.0204 -0.0240 -0.0274 -0.0307 -0.0337
-0.0363 -0.0381 -0.0393 -0. 0400 -0. 0404 -0.0406 -0. 0408 -0.0408 -0.0409 -0.0409
-0.0409 -0. 0409 -0. 0409 -0.0409 -0.0409 -0. 0409 -0.0409 -0.0409 -0. 0409

**Averages - Field

Tot al sal t/creep susp PMLO
egt egtss egt 10
————————————————— Kg/mh2- -
-1.58 -0.34 -1.24 -0.0308
** Averages - Crossing Boundaries
Location Tot al Suspensi on PMLO
———————————————————— [ R
top 21.59 55.45 1.39
bott om 0. 00 0.00 0. 00
right 72.45 287. 44 7.12
left 0. 00 0.00 0. 00
Conparision of interior & boundary |oss
interior boundary int/bnd ratio
-120593. 77 120593. 91 -1.00
repeat of total, salt/creep, susp, PMLO: 1.58 0.34 1.24 0. 0308
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