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In soil survey, mappers create taxonomic units by locating, describing, and classifying a range of soils. They also create map units by inferring and delineating patterns of taxonomic units as revealed by spatial changes in one or more of the soil-forming factors. In designing map units, mappers develop soil-landscape models that correlate soil point data with spatial features.

Mappers have no standard protocol and little explicit guidance for designing map units. Although some receive excellent mentoring, most learn and proceed by trial and error. They quickly experience the gap between concept and practice, and come to realize the common expression that “soil survey is as much art as science.”

Whereas taxonomic units are based on elaborate, exacting, uniform criteria arranged in a strict written hierarchy (i.e., Soil Taxonomy), map units are created from vague, unwritten criteria based on inferences from soil forming factors and anticipated land uses. This contrast exemplifies the differences between the rational-deductive-analytical approach used to determine taxonomic units and the empirical-inductive-synthetic approach used to create map units. While the first approach leads to defensible, certain outcomes; the second approach produces uncertain results.

Mappers encounter numerous challenges in creating map units:

· Which soil forming factor should be given highest priority? What about the others?

· Will two mappers on the same survey assign the same priorities?

· Will the same mapper assign the same priorities in subsequent field seasons?

· How can consistent reliability be maintained across highly diverse landscapes?

· How can consistency be maintained across scales?

· How can future survey updates be adapted?

· How many land uses can be anticipated, and for how long will they be in place?

These challenges result in different pedologists using different approaches, assigning different priorities, and reaching different decisions. In addition, taxonomic units and map units are different concepts, but are named similarily. These inconsistencies lead to misconception and confusion among clients, trainees, and other professionals, as well as missed opportunities for soil survey interpretations and applications.

I offer a rational-deductive-analytical protocol for characterizing soil-landscapes and developing soil map units. This approach, which was successfully tested in the Soil Survey of Yosemite National Park, follows a natural hierarchy. It consists of a framework for a soil-landscape taxonomy that serves as a counterpart to soil taxonomy:
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Definitions for terms used in the soil-landscape taxonomy are defined in Soil Survey of Yosemite National Park, California. In this system, the long-standing practice of assigning soil series names as a sixth tier in the soil taxonomy would be abandoned. I propose that series names be divorced from the soil taxonomy and shifted to the soil-landscape taxonomy. Thus, the characteristics of a “series” would be defined by landscape features rather than by soil morphology. By this convention, the map unit “series” name would directly reflect the criteria used to delineate the map unit. (Note: this proposed naming convention was not followed in Soil Survey of Yosemite National Park, California.)
This convention recognizes that soil taxonomic units and map units (i.e., soil-landscape taxonomic units) are separate and distinct entities. As in the soil taxonomy, the soil-landscape taxonomy is based on observable and measureable soil-landscape features, and not on extraneous considerations such as those pertaining to land use and management.

Once these two taxonomies are established for a survey area, interpretations are made by the same empirical-inductive-predictive processes that currently are used.
