
Soil Survey Decision Support Tools for Water Resource Sustainability and 
Agricultural Productivity

Soil Survey is one of the most comprehensive and detailed spatial inventories of natural 
resource information in the U.S., yet its potential as a planning tool and management 
guide has not been fully achieved outside the soil science community. This shortcoming 
is a result of many factors that preclude its use including complicated database 
architecture, esoteric taxonomic language, vague interpretations and an out-of-date data 
delivery mechanism. The evolution of "Soil Apps" for smartphones, Google Earth and 
Google Maps from the UC Davis Soil Resource Lab 
(http://casoilresource.lawr.ucdavis.edu/soilsurvey) has enhanced the delivery of soil 
survey and simplified its use across diverse user groups (Beaudette and O'Geen, 2009; 
2010). Demand for soil data continues to grow, and new data delivery mechanisms are 
needed to support agricultural decision making, water resource planning and policy.

Our goal is to provide science-based information to agricultural and water resource 
managers by repackaging soil survey data into interactive, map-based decision support 
tools driven by internet and smartphone apps. These apps will be designed for managers 
and policy makers in a manner that allows users to navigate across the State, summarize 
spatial data, and acquire land-use interpretations. The following decision support tools 
will be created from digital soil survey attributes linked with conceptual, empirical or 
mechanistic models:

Agricultural productivity: 1. Geographic nutrient management zones describing N, P 
and K availability, fixation, and leaching potential; 2. Tree crop productivity index; and, 
3. Rangeland management zones that predict drought tolerance (based on climate, 
topography and water storage) and forage productivity and quality.

Sustainable water supply: 1. Suitability for agricultural ground-water banking in the 
Great Valley, describing the ability of soil to accommodate deep percolation by linking 
soil properties and existing cropping systems with a geomorphic-hydrogeological model 
(Weissman et al., 2004).

Water quality: 1. Soilscape suitability index for BMP placement (e.g. constructed 
wetlands, filter strips, tailwater return ponds…) to maximize filtration and minimize 
potential adverse effects (e.g. salinity, methyl mercury accumulation, groundwater 
contamination); 2. Reconfiguring the nitrate groundwater contamination hazard index for 
smartphones; and, 3) Erosion hazard predictions for sloping terrain.

Research, extension and education will be integrated to capitalize on the AES network, 
blending the applied expertise of stakeholders, UCCE advisors and specialists with the 
basic modeling expertise of AES faculty. We have initiated collaboration with CA's State 
Soil Scientist and the Director of the National Soil Survey Center at NRCS, who oversee 
how soil survey is developed and extended to users in CA and nation-wide. Clientele will 
include growers, ranchers, state and federal agencies, UCCE advisors consultants and 
educators. The apps will also be instrumental for county planning department staff, land 



trust representatives, and community based organizations that are reviewing and 
regulating land use and partnering in landscape-scale restoration initiatives. The apps will 
also be used to train students in capstone courses taught at UCD, SSC 118 (Soils and land 
use in the environment) and SSC 105/205 (Field studies in soil science).

Multiple workshops will be held with stakeholders to develop the products, refine our 
objectives and to demonstrate finished apps. The apps will be distributed for free, and 
linked with the national eXtension initiative. We recognize that this project is broad and 
ambitious, however, we view ANR support as seed funds to attract external funding from 
state and federal agencies. Our long-term goal is to maintain an externally funded 
program that partners with stakeholders to continue to develop cutting-edge tools that 
deliver publicly available land-use information relevant to an even wider range of issues.

Principal Investigator: Anthony O’Geen, atogeen@ucdavis.edu


