Soil health refers to the ability of a specific soil to perform multiple functions that include cycling of
nutrients, sustaining productivity, maintaining biodiversity, regulating water dynamics, and
moderating climate (Karlen et al., 1997).

What is SHAPE?

The Soil Health Assessment Protocol and Evaluation (SHAPE) tool finds soil organic carbon (SOC) to be a
key proxy measurement of soil health because it can detect changes in soil biological and chemical
functions related to agricultural productivity and ecosystem health. Understanding soil health from this
perspective can help to ensure sustainable land management. Fortunately, SOC can be extrapolated
from soil organic matter, which is a common measurement in standard soil testing, and is able to be
analyzed for this SHAPE metric through the portal.

SOC content is determined largely by moisture and temperature which control plant growth and
decomposition (Jobbagy & Jackson, 2000; Post et al., 2004; Trumbore, 1997). SHAPE identifies four,
broad climate classes based on degree days and precipitation for potential to generate SOC, five
underlying soil texture classes based on sand, silt and clay content and their expected potential for
sequestering SOC, plus five soil taxonomy suborders based on their expected potential for sequestering
SOC. These classes were used to model probabilities of potential SOC content nationally. Based on
these classes, SHAPE produces scores along with measures of uncertainty between 0 and 1 (0-100%) for
measured SOC values within a Bayesian model-based conditional cumulative distribution function (CDF).

Four published case studies were used to confirm the model’s sensitivity to land use and field-scale
management, and to compare it to that of both the Comprehensive Assessment of Soil Health (CASH)
and Soil Management Assessment Framework (SMAF) protocols. Comparisons included 20+ years of no-
till to plow-till management, tillage effects with and without inter-seeded cover crop, and tillage, crop
rotation and perennial vs annual cropping systems.

As published in the Soil Science Society of America Journal in June 2021, “SHAPE is a flexible,
guantitative tool that provides a regionally relevant interpretation of this key soil health indicator.” It is
a unique measurement tool that incorporates site-specific properties on a nationwide scale from 14,680
soil organic carbon (SOC) observations in conjunction with climate factors relevant to soil health.

A full copy of the article “The soil health assessment protocol and evaluation applied to soil organic
carbon” by Marcio R. Nunes et al is published by the Soil Science Society of America Journal under Soil &
Water Management and Conservation, published 20 June 2021, DOI: 10.1002/saj2.20244

https://acsess.onlinelibrary.wiley.com/doi/full/10.1002/saj2.20244

Interpreting your results

If you know you have excellent soils compared to most of the country, you may be surprised to see
SHAPE scores for your SOC in a quantile below 50%. This score is based on your specific soil’s potential
to sequester organic carbon and how efficiently it is performing relative to its estimated capacity. Scores
below 50% are indicative of room for improvement. Obtaining substantial yields does not necessarily
mean that the soil’s productivity potential has been maximized. The interactive Benchmark Map allows
you to compare scores in your and other Physiographic Subregions where different management
practices have been implemented.
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