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Abstract Conclusions

We used ArcSIE (Soil Inference Engine) software to model soils resembling those mapped ' Soil Models:
, by NRCS soil survey, for eight 12-digit watersheds in the Central Claypan (MLRA 113) in - The seven-class SIE model is generally a meaningful representation of the soil-landscape relationships at the watershed scale. Ij
. l. north-central Missouri. Our source data for modeling was the 10m USGS Digital Elevation * DEM anomalies adversely affect local area modeling results. f
| Model. Environmental Covariates used in modeling included Relative Position, Slope, g

* Stratigraphic rules would improve the model (e.g., loess always upslope from till).
“Minor components” of soil survey map units are revealed by the SIE model.
- The continuous-surface Pl models are difficult to evaluate because of the weak soil-yield relationships, but the technique appears
promising and worthy of continued testing.

| Soil - Yield Relationships:
- Yield variance is high.
- Soil class alone (either via SSURGO or SIE models) is not a useful predictor.
- Year is a strong predictor:
* Within good years, yields are high on all soils.
* Within poor years, yields are low on all soils.
* Within some years, soils affect yields.
- Field appears to be a strong predictor (not fully tested).
- Soil-yield relationships vary with year, and with individual field.
* Soils are not consistently ranked year to year, or even field to field within a year.

. Future Investigations
| - Continue to refine regional SIE modeling techniques.
* Use of LiDAR, additional environmental covariates, etc.
~ | -Select fields that span major soil-landscape units.
| - Work with farmers to better understand sources of within-field yield variance.
| - Investigate regional yield-weather relationships, and incorporate into a regional Productivity Index.

Planiform Curvature, Profile Curvature, and Wetness Index. The knowledge-based rules
were derived by interpreting the existing SSURGO (soil survey) pattern for the area, and
from the expert opinion of the authors. The resulting seven-class model simulated
components of soil map units from the local SSURGO data. We assigned the appropriate
Missouri Productivity Index value to each modeled soil, and used ArcSIE to create a
continuous-surface Productivity Index for each watershed. We compared the SSURGO
maps, the modeled soil maps and the continuous-surface Pl maps with yield data from
combine-mounted yield monitors. Results and discussion focus on comparisons among yield |
data, SSURGO data, modeling results and environmental covariates, and the implications for |
knowledge-based inference modeling in future soil survey projects and products.

Objectives

- Use Soil Inference Engine (SIE) to quantitatively model a seven-class soil-landscape pattern
in an agricultural area with existing soil survey (SSURGO) data.

- Use the resulting SIE model to create a continuous-surface soil property map, using the
Missouri Productivity Index (Pl) as the property value.

- Compare the SSURGO, SIE and Pl models to thousands of corn yield points randomly
selected from yield monitor data on about 25 fields, over 12 years.

SSURGO soil map for the example field,
compared to the SIE model “hardened” map.
The SIE model shows some meaningful detail
not shown in the SSURGO map (i.e., “minor
components”), but also contains some artifacts
and anomalies.
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Three years of yield data for a single field.

B - Top row is actual yield data (interpolated from points).
. — = & ) . Wabash Lake — Youngs Creek - Middle row is SIE continuous-surface modeled yield, using the mean yield
I Be [ watershed, used to illustrate for each soil within the field, by year.
_.: Location of the eight, L Location of corn yield data modeling results and yield A single field within the - Bottom row is the SIE continuous-surface modeled yield, using mean
| 12-digit watershed within the study area. Each relationships. watershed, used to illustrate yield for each soil for the entire eight-watershed region, by year.
study area in Missouri. — watershed was buffered by 1km F _ field-specific results for three Yield is somewhat but not entirely related to soil class. Soil-yield
3 prior to modeling. E Poos: 2 2 1 simem years of yield data. relationships vary by year. Regional soil-yield relationships differ from the
f- field-specific relationships (see especially 2006).
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Mean yield by year for three contrasting SIE model soils (s2 = broad loess summits, s5 = till
backslopes, s6 = stream terraces). Yield relationships among soils vary by year.




