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Map of saturated hydraulic conductivity at a 5-cm depth for the contiguous United States.

This map shows large-scale variation with high conductivities on coarse materials (orange-

red, such as Florida, mountains, glacial sediments) and low conductivities on the fine

sediments in the U.S. interior (blue). Actual map holds 49,810 × 31,390 pixels (West–East

× North–South) at 100-m resolution. Image by Marcel G. Schapp, Yonggen Zhang, and



Craig Rasmussen.

The availability of high-resolution soil hydraulic property (soil water retention and

hydraulic conductivity) data would greatly benefit practitioners in the fields of crop

production, environmental engineering, and climate, drought, and ecosystem service

assessments. Unfortunately, it is usually cost prohibitive to use laboratory or field

methods to measure such data for more than a few locations, let alone for a country as

large as the United States.

Researchers from the University of Arizona and Tianjin University in China combined

high-performance computing and artificial intelligence (AI) to estimate soil hydraulic

properties from existing gridded soils data sets available through the USDA-NRCS and

other sources. The validated data sets describe nearly all locations (over 760 million

points) within the contiguous U.S. at a resolution of 100 m and seven layers up to 2.5 m

deep. 

The gridded “open” GIS-ready data sets contain standard hydraulic parameters as well

as their covariance that are immediately useful in common soil water and solute

transport models. The maps should also be useful for improving drought and flood

assessments. The work is presently being extended for global applications.
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