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A need exists to be able to array soils A need exists to be able to array soils 
nationwide on the basis of their nationwide on the basis of their 
inherent productivity. inherent productivity. 
The National Commodity Crop The National Commodity Crop 
Productivity Index under development Productivity Index under development 
uses soil survey data to assess uses soil survey data to assess 
relative soil productivity.relative soil productivity.
The heart of the model is the use of The heart of the model is the use of 
fuzzy sets to relate the yield of fuzzy sets to relate the yield of 
commodity crops to soil, site, climate, commodity crops to soil, site, climate, 
and landscape characteristics.and landscape characteristics.

Presenter�
Presentation Notes�
RMA (Risk Management Agency) and ERS (Economic Research Service) are interested in this model.  There is a need to be able to equitable assign potential productivity levels to soils across large geographic areas.  Several assumptions are implied.  First, it seems backward to use the yield data, which is thought to be suspect, to develop the model.  It is assumed that the yield differences will even out and that when a large number of soil components (2000 or 3000) are analyzed, the averages will be meaningful.�



How it is madeHow it is made

Select test datasetSelect test dataset
Query for properties and yieldQuery for properties and yield
Plot properties Plot properties vsvs yieldyield
Develop fuzzy sets in NASISDevelop fuzzy sets in NASIS
Develop rules in NASISDevelop rules in NASIS
Integrate rulesIntegrate rules
Test NCCPI Test NCCPI vsvs yieldyield
Field testField test

Presenter�
Presentation Notes�
A major hurdle in developing a fuzzy model is determining the shape of the fuzzy sets.  I handled this by querying the NASIS database for various soil and site properties and the associated yield.  These data were plotted out and then a splined curve fit to the points.  The level of splining was adjusted until a reasonable line was established.  The lines for each variable are then used to provide the shape of the respective fuzzy set.   I will explain the process over the next few slides.



�



A A ScattergramScattergram of Yield of Yield vsvs AWCAWC

Presenter�
Presentation Notes�
This does not necessarily help too much.�



Add a Linear FitAdd a Linear Fit

Presenter�
Presentation Notes�
A linear fit may be ok, but it does not perhaps fit the data as well as another technique.  The R-square here is about 0.27�



Add a Smoothing SplineAdd a Smoothing Spline

Presenter�
Presentation Notes�
Using a smoothing spline starts to make the graph work like a fuzzy set.  The magnitude of the difference between the yield at the low end of AWC and the high end of AWC gives some idea as to the amount of effect AWC has on yield of corn.  R-square is about 0.29.  The important point is the level at which diminishing marginal returns sets in.  I have plots like this for each of the soil properties thought to influence the yield of commodity crops.



We are looking at 3397 observations on this plot.  “Quantity has a quality all it own”.



As of now, the shapes of the fuzzy sets is largely complete.  Water table depths and artificial drainage are the parts of the puzzle being considered now.  The relationships between the variables and their relative weights are also under consideration.�



A fuzzy setA fuzzy set





Overall Rule Structure, Overall Rule Structure, 
NCCPI_BNCCPI_B







What is Next?What is Next?

Balancing effects of propertiesBalancing effects of properties
Indexing scores between cropsIndexing scores between crops
Build a report structure to allow Build a report structure to allow 
selection of irrigated or nonselection of irrigated or non--irrigatedirrigated
Adding crop modules as neededAdding crop modules as needed
Data quality will limit NCCPI, Data quality will limit NCCPI, 
particularly flooding, particularly flooding, pondingponding, and , and 
water tableswater tables


