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Binning and scoring
For many soil health indicators, scores are obtained by comparing the analysis results of soils with similar inherent 
characteristics. The decision of which soils to compare to each other is the “binning” process. The decision of how 
to compare them to obtain a simple numerical value is “scoring”. Binning allows grouping of soils with similar 
inherent characteristics for comparative scoring based on dynamic management processes that impact soil health 
and resilience.

Binning
• Soil samples are first binned by major land resource area (MLRA). In MLRAs with too few sites, samples are scored 

against other samples from the same land resource region (LRR).
• Then, within each parameter, it is determined if it is necessary to bin samples by texture. The cutoff for binning by 

texture is an average difference of 10 points between the score of an individual sample compared to the average of all 
samples in the region and the score of the same sample compared only to the samples from that region in the same 
texture category. 

Scoring
• Similarly to the Cornell CASH system, a cumulative normal distribution, which assumes a normal distribution of data, is 

used to determine the appropriate score for many analyses. This was validated for indicators using this scoring system.

• Plant nutrients are scored on recommendations from OSU Extension publications, instead of normal distributions.
• pH is not scored
• Scoring is most useful for those interested in the health status of their soils. This type of scoring system is less appropriate for rigorous 

scientific investigation, where raw data is more useful than transformed, comparative results.

Takeaway message
The scoring and binning system that we are using, along with the data we have collected, will allow land 
managers to make good decisions for the long term health of their soil. For a numerical example of soil 
health indicators, visit poster B21F-2378.
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Synopsis: A soil health system needed to be developed for the state of Oregon, which is home to many diverse soil regions. A soil health scoring system is only as good as the data put 
into it, so a regionally appropriate and scientifically backed scoring system is the goal of this project.

Goal: Develop a soil health scoring system with scoring functions containing 
factors regarding location, management history, and soils analyses for Oregon 
agricultural soils that can help guide management decisions to preserve 
healthy soils and ecosystems.

Methods: 

Soil health data were arranged such that each individual data set contained three elements: 
1. Soil data

• Physical (water holding capacity, surface and subsurface hardness, aggregate stability)
• Chemical (pH, EC, nutrients)
• Biological (total C, active C, respiration, mineralizable N)

2. Site information (geographic)  
3. Management information

• Tillage
• Amendments
• Irrigation

The database was made using Microsoft Access. The data can be separated and scored based on broad 
textural class, similar to the Cornell system, and by geographic region (MLRA and LRR). Management 
history is also included, allowing queries to be run to exploring how management history affects the 
relative sample scores.

Database Status
• Currently contains over 300 soil samples from Oregon agricultural 
• regions. [Fig 1]
• Performs queries based on soil texture, geography, and 

management history. 

Samples Acquired
• Benton County Soil and 

Water Conservation District 
Soil Quality Project

• Agricultural samples 
collected from  Oregon by 
OSU Central Analytical Lab 
staff

Samples Analyzed
• Primarily Cornell CASH 

System indicators
• Some indicators 

from SMAF

Database Created
• Microsoft Access
• Queries based on sample

information
• More data will be added 

as more samples are 
analyzed

Figure 1. Sample locations in Oregon

Analysis Average difference 
in score

Respiration 4.8
Active C 6.6

Mineralizable nitrogen 8.5
Total C 9.6

Aggregate stability 11.6

Available water holding 
capacity 26

Table 1. Average difference in score between samples 
binned by region + texture and region only

Figure 2. The location of MLRA 2 within LRR A

Figure 4. Cumulative normal 
distribution using Active C data

Figure 3. Approximate normal 
distribution of  samples using Active 
C data

Equation 1. Scoring function using 
the mean (µ) and standard 
deviation (σ) of the analysis set.
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