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ManagementManagement
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AGRO/MSYM/AGEN 431AGRO/MSYM/AGEN 431 Main Tasks of Statistical AnalysisMain Tasks of Statistical Analysis

• On-Farm Research
• Year-to-Year (Temporal) Variability
• Spatial Variability (Geostatistics)
• Uncertainty Analysis
• Interpolation and Modeling
• Errors Assessment
• Probability Analysis and Risk 

Management

Statistical ParametersStatistical Parameters

• Mean (AVERAGE)

• Variance (VAR)

• Standard Deviation (SDEV)

• Coefficient of Variation
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Yield Maps AnalysisYield Maps Analysis

•• What do I do with five+ years of data?What do I do with five+ years of data?
–– NormalizeNormalize
–– CombineCombine
–– CompareCompare

Spatial Variation

Temporal Variation

Data FilteringData Filtering
• Header up points as well as start and 

end pass delays 
• Points with yield values or individual 

sensor measurements exceeding the 
possible range

• Outliers based on descriptive 
statistics.

• Points with detectible misplacement 
(e.g. co-aligned points)

• Points that do not agree with a 
predefined statistical estimate based 
on local neighborhood statistics

Data FilteringData Filtering
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Yield Map SmoothingYield Map Smoothing

4 m (13 ft) raster 32 m (105 ft) raster

Yield NormalizationYield Normalization

year

actual
relative Average

YieldYield =

Yieldrelative = 1 Average yield
Yieldrelative < 1 Below average yield
Yieldrelative > 1 Above average yield

Temporal Variation Temporal StatisticsTemporal Statistics
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Coefficient of Variation

Temporal StatisticsTemporal Statistics

Average
Coefficient 
of Variation

Standard 
Deviation

Simple Yield ClassificationSimple Yield Classification
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Advanced Yield ClassificationAdvanced Yield Classification Application of Yield MapsApplication of Yield Maps

Is significant spatial yield variability consistent 
from year to year?

Uniform field 
management

Site-specific field 
management

Is the cause for variability 
known?

Can the cause of variability be 
eliminated?

NoYes

Yes

No

No

Yes

Variable treatment to eliminate 
the cause

Finding the Finding the 
Source of Yield Source of Yield 

VariabilityVariability

Map InterpolationMap Interpolation
• Exact Interpolators

– Nearest Neighbor
– Inverse Distance Weighted with no smoothing 

factor specified
– Splines (Radial Basis Functions) when you do not 

specify an R2 value 
– Kriging when you do not specify a nugget effect

• Smoothing Interpolators
– Moving Average
– Global or Local Polynomial Regression
– Inverse Distance Weighted when you specify a 

smoothing factor
– Splines when you specify an R2 value
– Kriging when you specify an error nugget effect

Data Processing RecommendationsData Processing Recommendations

• Always filter data first
• Check point data for validity
• Do not use simple interpolators for 

multi-layer data analysis
• Avoid too much smoothing
• Use fixed size of interpolation grid
• While selecting interpolator parameters 

keep in mind sampling density
• Use common sense http://bse.unl.edu/adamchuk

E:mail: vadamchuk2@unl.edu


