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Data 

 

Methods 

Standards for groundwater metadata and identifiers will be established to provide 

crosswalk between the different data sources and types to allow for standardization, 

data interoperability, and database expansion. 

The majority of the acquired data are currently in analog paper format and are not 

digital or georeferenced. Analog spatial data will be scanned and georeferenced. 

Information such as well and sample locations will be digitized as a vector dataset. 

Tabular data corresponding to the well and sample location data will be digitized and 

reconstructed in a digital spatial database linked to its corresponding spatial data. 

After the construction of the spatial database and data quality assurance, steps will be 

taken to construct a web interface utilizing the latest web application and GIS 

technologies to allow for data access via the web and GIS data querying, analysis, 

and extraction and the production of digital reports. 

Advanced Tools for Consolidation of California’s Groundwater Data 

Groundwater: Data and Policy 
Groundwater quantity and quality is extremely important to the vitality of California, 

and represents a testbed for developing new tools for resource assessment, 

management, and remediation. With a population of over 30 million people, and an 

agricultural economy based on intensive irrigation, and large urban industrial areas, 

there are a wide range of activities that have the potential to deplete, contaminate or 

otherwise jeopardize the groundwater in California. Groundwater typically moves 

slowly through pathways that are difficult to detect from the surface where limited 

information is available from well drilling logs. We currently do not know how basin-

scale groundwater quality will respond to contamination, overdraft, salt water 

intrusion, or irrigation with wastewater. Furthermore, we do not know how global 

climate change, which will influence snowmelt runoff and groundwater recharge, will 

 influence groundwater quality and sustainability.  

 

 Although California is frequently a leader in 

 environmental arenas, the state falls short in providing a 

 comprehensive program to monitor and then regulate 

 the use of groundwater. The California Legislature has 

 repeatedly held that groundwater management should 

 remain a local responsibility, leading to a dispersed set 

 of information maintained in different formats and 

 managed to different standards.  The  state government 

 is facing growing pressure to  regulate groundwater with 

 a forced recognition that surface and groundwaters are 

 connected, their use is closely coupled, and 

 groundwater basins could become the only way to 

 obtain new storage capacity for managing future 

 uncertainties in hydrologic variability.  This research 

 effort anticipates changes in groundwater management 

 that will be imposed throughout California in the coming 

 years, starting with groundwater data needs. 

 

Research Contributions: 
The Berkeley Water Center, Berkeley’s Geospatial Innovation Facility, and the U.C. 

Davis Information Center for the Environment are collaborating to make California’s 

groundwater data more easily accessible to the research community, as well as the 

general public. This project will contribute to California’s ability to protect and manage 

a crucial resource by consolidating dispersed information and making cutting edge 

research findings accessible to policy makers and regulators. 

 

Ongoing efforts in this research include the evaluation of existing tools for 

groundwater data discovery and accessibility. Select geographic pilot areas are used 

to assess the amount and character of the groundwater quantity and quality data to 

better understand the needs of the local user communities as well as broader needs 

in statewide data management that is archival, compatible with other systems, 

accessible to a broad range of interested parties, and documented. This project 

attempts to utilize these pilot areas to demonstrate the power of improved data 

management and form the basis for scaling the analysis to larger geographical 

regions. 

 

The objectives of this research are to: 

• Develop a web user interface to search, subset, visualize and obtain centralized 

groundwater data in a variety of formats using the latest web application 

technologies, including GIS (geographic information systems). 

 

• Develop correct protocol for establishing groundwater identifiers and metadata. 

 

• Create appropriate crosswalks between data sets. 

 

• Respond to the needs of agencies creating digital only reports, and create 

strategies for integrating reports with data sets. 
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Future Work 

Future work consists of establishing metadata standards, digitizing and georeferencing 

the analog archival spatial and tabular data acquired, assessing data quality, and the 

production of a WebGIS framework. The further scalability of the pilot project in terms of 

spatial scale, data, and analysis functions will be determined. 

 

Data from two time periods in overlapping locations were acquired from 1957 and 

2005-06 to facilitate data comparison and ground water attribute change. The 

acquired data consists of spatial data depicting well locations where samples 

describing ground water quality and water table height were collected and 

corresponding tabular ground water sample attribute information. 

 

Additional data including historical non-state regulated well information, water 

application records, water system boundaries, and land use will be acquired to 

supplement the aforementioned data sources. 

Data source examples: 

 

 

Example of 1957 well sample locations with corresponding 

tabular ground water quality information near Fresno, CA (Davis 

and Poland 1957) 

Example of current 2005-2006 ground water data in San 

Joaquin Valley, CA (Burton and Belitz 2008) 

Example of 1957 tabular ground water quality information from wells near Fresno, CA (Davis and Poland 1957) 
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Groundwater Data 

This photograph illustrates subsidence in the San 

Joaquin Valley, California. In the photo a USGS 

scientist shows subsidence levels between 1925 

and 1977 due to groundwater withdrawal and soil 

consolidation. Photo courtesy USGS. 

Pilot study area in central California Tulare Lake Basin and Salinas Valley regions 

Information Center for the Environment (ICE) 

Example of WebGIS interface design from ESRI http://www.arcgis.com 

Source: Author’s photographs of a collection of ground water data from the University of 

California, Riverside: Water Resources Center Archive 


