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Project Objectives: 
(a) Evaluate the utility of climate variations and forecasts for agriculture and resources 
conservation applications.  
(b) Develop risk-based decision tools that take into consideration climate variations and forecasts 
for practical decision applications in agriculture and natural resource management. 
(c) Demonstrate climate-related decision and application opportunities for a livestock grazing 
enterprise and a reservoir water-level management plan.  
  
The guiding principle underlying this project is the bridging of the gap between emerging 
climate knowledge and application of climate information to problem-solving by developing 
decision tools for real-life applications that meet the requirements of producers and resource 
managers. 
 
Approach: 
Decadal-scale climate variations are identified by a trend analysis of historical climate data 
published by NOAA's National Climate Data Center, and the utility of seasonal climate forecasts 
by NOAA's Climate Prediction Center are evaluated in terms of forecasted and observed 
departure from average conditions.  Statistical characteristics of climate variations and forecasts 
are quantified in terms of basic distribution statistics and probability of exceedance curves 
(POE).  Associated weather outcomes are developed using a weather generator, which will drive 
selected crop and hydrologic models that simulate climatic impacts on forage production and 
natural resources.  Collaborating producers will capture their decision process using a journaling 
approach which will identify critical decision variables for which POE curves will be developed.  
The POE curves will reflect the risk and uncertainty of forecasted impacts and represent the 
basic decision information for decision makers.  Two case studies, the management of a fall 
forage-grazing system in central Oklahoma and water-level regulation for Lake Texoma 
reservoir, will be used to demonstrate the management potential offered by climate variations 
and forecasts. 



 
Accomplishments: 
 
Multi-year precipitation variations impact water resources management and conservation 
needs: 
The existence and impact of multi-year precipitation variations on soil erosion, sediment 
transport, and watershed sediment yield is often overlooked in water resources and conservation 
investigations, which, in turn, can lead to inaccurate assessment of water availability, 
downstream sedimentation problems, and needed remedial soil and water conservation efforts. 
Researchers at the Grazinglands Research Laboratory, El Reno, OK, demonstrated the magnitude 
and amplification of the impact of multi-year precipitation variations on watershed runoff and 
sediment yield agricultural watershed in Oklahoma. Consideration of multi-year precipitation 
variations and associated impacts on watershed runoff and sediment yield reduces risk in water 
resources management and improves assessment of conservation needs to mitigate water quality 
and sedimentation problems in downstream water bodies. 
 
 
Utility of seasonal climate forecasts quantified for agricultural applications: 
Seasonal climate forecast issued by NOAA's Climate Prediction Center appear to offer an 
opportunity to reduce risks in agricultural management, but the practical utility of the forecasts 
was unknown. Scientists from the Grazinglands Research Laboratory in El Reno, OK, developed 
and applied three utility measures across the contiguous U.S. for seasonal forecasts issued from 
1997 through early 2005. Results delineate regions of the contiguous U.S. where seasonal 
forecasts appear to currently offer opportunities for incorporation of climate forecast-derived 
information in agricultural decision support systems.  Forecasts for warmer than average 
conditions have good utility over most of the U. S., while forecasts for cooler than average do 
not.  Forecasts for precipitation have modest utility only in the Desert Southwest, southern and 
eastern Texas, the Gulf Coast, Florida, and parts of the Pacific Northwest. Potential impacts of 
climate forecast-derived agronomic guidance include improved ability to manage risk, to 
improve profits during favorable climate conditions, and to reduce losses during unfavorable 
climatic conditions.  
 
 
Seasonal climate forecast dependability reduced by downscaling to farm level: 
In order to develop agricultural decision support information based on seasonal climate forecasts, 
forecasts must first be downscaled to a farm level and into one-month forecasts. The open 
question was how much forecast dependability would be lost as a result of downscaling, and 
whether enough dependability remained to justify use of the climate forecasts.  Scientists from 
the Grazinglands Research Laboratory in El Reno, OK, determined that downscaled temperature 
forecasts retain 76% of their dependability, while precipitation forecasts retain 66% of their 
dependability. This accomplishment quantifies our ability to translate current climate forecasts 
into statements of risks for local applications within the contiguous United States, and to offer an 
opportunity to tune agronomic guidance to minimize climate-related risks and optimize 
agricultural resource management. 
 
 



Newly developed wheat grazing model tested: 
Winter-wheat grazing supports a multi-million dollar beef industry in the Southern Great Plains, 
but most research and model applications have focused on wheat grain production. An integrated 
wheat-growth and -grazing model was developed to identify management opportunities and the 
potential for higher economic returns by leveraging recent seasonal climate forecast products of 
NOAA and other climate variability information.  The model was extensively evaluated and 
validated using winter wheat clipping/regrowth and cattle grazing data from long-term wheat 
experiments conducted at several locations by Oklahoma State University.  The extensive model 
evaluation and validation cleared the way to produce a reliable decision support tool for 
management of dual-purpose winter-wheat enterprises.  Application of this new decision support 
model can help identify potential management practices that lead to increased economic returns 
for the beef-wheat production enterprise.    
 
Publication: 
Garbrecht, J.D., Starks, P.J., Steiner, J.L. 2006. The under-appreciated climate factor in the 
conservation effects assessment project. Journal of Soil and Water Conservation. 61(4):110A-
112A. 
 
Garbrecht, J.D. 2006. Comparison of three alternative ANN designs for monthly rainfall-runoff 
simulation. Journal Hydrologic Engineering. 11(5):502-505. 
 
Schneider, J.M., Garbrecht, J.D. 2006. Dependability and effectiveness of seasonal forecasts for 
agricultural applications. Transactions of the ASABE. 49(6):1737-1753. 
 
Garbrecht, J.D., Steiner, J.L., Cox, C. 2007. Climate change impacts on soil and water 
conservation. Trans American Geophysical Union. 88(11):136. 
 
Liu, W., Zhang, X.J. 2007. Optimizing water and fertilizer input using an elasticity index: A case 
study with maize in the Loess Plateau of China. Field Crops Research. 100(2-3):302-310. 
 
Garbrecht, J.D., Schneider, J.M., Van Liew, M.W. 2006. Monthly runoff predictions based on 
rainfall forecasts in a small watershed in Oklahoma. Journal of the American Water Resources 
Association. 42(5):1285-1295. 
 
Zhang, X.J. 2007. A comparison of explicit and implicit spatial downscaling of gcm output for 
soil erosion and crop production assessments. Climatic Change. Available:  
www.climaticchange.com/DOI 10.1007/s10584-007-9256-1 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


