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Situation:  One of the challenges of watershed managers is to apply the limited funding available in 
ways that most effectively improve water quality.  In a watershed with complex land uses and multiple 
impacts, we need to understand the long-term responses of the entire system to alternative pollutant 
reduction strategies.   The Beaver Watershed phosphorus model predicts annual average phosphorus 
outputs and allows decision makers and landowners to compare the long-term effectiveness of 
alternative phosphorus reduction strategies.   

Objectives:  The objectives of the project were to:  1. model annual fluxes of phosphorus within and 
between different land use areas of the Beaver River (Utah) watershed to predict long term changes in 
phosphorus loading to the river;  2. use the model to compare the phosphorus reduction potential of 
different management strategies, such as the types, timing and targeted land uses of implementation 
projects; and 3. evaluate the usefulness of this model as a planning tool for other western watersheds.   

Methods:  We used STELLA 5.1.1 programming software to modify a dynamic simulation model 
developed by Cassell, Kort and Braun (1998) for a small eastern watershed.   Modifications to the 
model reflected the watershed characteristics, hydrology and land uses of the Beaver River watershed, 
located in central Utah.  We populated and calibrated the model with data collected for a Coordinated 
Resource Management Plan and a TMDL study of the watershed.  Alternative management scenarios 
for comparative model runs were obtained from the partner agencies and the Beaver technical advisory 
committee.   

Partnerships:  This project was a response to interest by NRCS and Utah DWQ on the usefulness of 
this modeling approach to western landscapes.  Model inputs and feedback were provided by all the 
resource agencies involved in the watershed, local Extension agents and private landowners.   

Research:  The model was developed, parameterized and calibrated as an undergraduate research 
project.  Further model runs and sensitivity analyses indicate that this model is applicable to western 
landscapes.  At a practical level, watershed managers can query the model to evaluate different 
restoration strategies.  These results will be shared with landowners and stakeholders to help 
demonstrate the long-term consequences of water quality implementations.   In addition, the addition of 
a user interface to the model will allow it to be more easily modified and applied in other watersheds.   

Resources:  The project was funded through EPA 319 project funds and CSREES Water Quality 
Programs funding, with match in time and in-kind support from USU Extension, and the different 
partner agencies including NRCS, UDWQ, USFS, BLM and conservation districts.  

Results:  Outputs from this project include model outputs that compare different long-term restoration 
strategies and emphases, and help evaluate phosphorus movement and response within specific 
sectors of the watershed.  In addition, the model can be modified for use as a planning tool in other 
western watersheds.  Long-term outcomes should be more effective management of watersheds for 
phosphorus reduction, a better understanding by watershed managers and the public on how our land 
uses affect downstream water quality, and ultimately improved water quality in the Beaver River. 
 

The mission of CSREES is to advance knowledge for agriculture, the 
Environment, human health and well being, and communities.                                                    



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


