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Project Name: Write out the entire, specific name. 
DWR-USGS Water Use Data and Research (WUDR) Program Work Plan 
 

 

Sponsor/Program Manager Rich Juricich, Lewis Moeller 

Project Managers Jennifer Kofoid, Tito Cervantes 

 

Project Description: What must the project do?  By When? What are the goals for the project?    
 
The California Department of Water Resources (DWR) proposes to further build on existing efforts to coordinate 
with the U.S. Geological Survey (USGS), with the aim of advancing the collection, analysis, management, 
exchanging, and reporting of accurate water budget information. DWR currently collects and analyzes a 
comprehensive array of water data and information in conducting the water budget analysis for updates to the 
California Water Plan.  DWR’s water portfolio analysis is similar to the methodologies used by USGS in its National 
Water Use Information program. 

 
 

Estimated Start Date: Nov. 15, 2016 Estimated End Date: Nov. 15, 2018 (Phase 1) 
 

 
 

Project Background: What is the primary motivation for this project? Include a brief high level description of the 
business area, the current situation, the desired situation, and the gaps that exist.  

 
The water portfolio budget effort in the California Water Plan involves compiling and presenting statewide 
information on California’s developed water uses and associated water supplies. This has been a key element of the 
California Water Plan since 1957; the most recent analysis was for water years 1998 through 2010.  Currently, water 
years 2013-2015 are in process.  These water balances are reported at a statewide level and for the 10 hydrologic 
regions in California. The balances show how water was used by urban and agricultural sectors, and for 
environmental purposes; water-supply data show the annual sources of water used to meet these needs. Links to the 
Water Supply and Balance Reports are contained in Volume 1, Chapter 3, pages 31-40, of the California Water Plan 
Update 2013 and in the 10 hydrologic regional reports in Volume 2, all of which can be found here: 
http://www.waterplan.water.ca.gov/cwpu2013/final/index.cfm.  

The detailed data are available as part of Volume 5, Technical Guide, and can be found here: 
http://www.waterplan.water.ca.gov/technical/cwpu2013/index.cfm. 

Water portfolio tables and flow diagrams are used in the California Water Plan to provide an accounting of all water 
that enters and leaves the state and how it is used and exchanged between the regions. This is important to all water 
planning activities. Water portfolio data provide information on how water uses and supply sources vary among wet, 
average, and dry hydrologic conditions for each of the hydrologic regions, and study areas.  

State priorities discussion 
One high-priority need for California is better information on groundwater use and flow. Some types of groundwater 
uses are reported for some California basins; however, the majority of groundwater users are not required to monitor 
or report their annual groundwater extraction. Nor is there statewide data available on groundwater flow including 
stream-groundwater interaction.  As a result of this lack of uniformity in monitoring and reporting, groundwater use 

http://www.waterplan.water.ca.gov/cwpu2013/final/index.cfm
http://www.waterplan.water.ca.gov/technical/cwpu2013/index.cfm
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and flow estimates in the California Water Plan are based on a combination of water use, supply and balance 
information derived from DWR land-use surveys, and from groundwater use information voluntarily provided to 
DWR by water purveyors or other State agencies. California’s goals of improving the information and management 
of this vital water supply are reflected in new State legislation referred to as the Sustainable Groundwater 
Management Act (SGMA).  DWR has developed a Draft Strategic Plan for its Sustainable Groundwater Program. 
The draft plan describes DWR’s responsibilities and vision for carrying out the Sustainable Groundwater 
Management Act, a package of laws intended to protect the groundwater basins that provide more than half of the 
water Californians use in dry years. The draft plan outlines key actions DWR will undertake over the next several 
years to position itself to better support local agencies across California in order to achieve sustainable groundwater 
management. 

Another state priority is improving and updating our water budget data.  DWR has developed a Strategic Work Plan 
for the DIRWM/DSIWM Water Budget Data & Tools Framework.  The framework includes actions to address 
priorities for data collection, data reporting, data exchange, and water budget methods and other analysis.  The draft 
framework should not be circulated as it is currently awaiting final approval.  Attached are the Executive Summary 
and the full document.  Outputs that support our water management portfolio are coordination and collaboration 
across our programs, partner agencies, and stakeholders, improved data standards and protocols, standardized 
reporting templates, water budget framework, and pilot projects.  See Figure ES-1 from the attached Executive 
Summary.  A complete list of actions and steps to address these priorities are included in the attached documents.  
Figure ES-1(from attachment 1) – Strategic Data Framework’s Nexus to DWR’s Water Reliability Business 
Area 

 
 
 

Activities: Steps for continued USGS and DWR collaboration and alignment 
Supplement USGS water-budget analysis with DWR components. – This involves incorporation of data from the 
current DWR Water Supply and Balance analysis into the USGS analysis, including land use, agricultural use, urban 
use, recycled water use, environmental water, consumptive/non-consumptive use, and so forth.  The Water Supply 
and Balance team is in the process of collecting and analyzing water years 2013-2015, as is WUDR for year 2015, 
improving methods and sharing in many water use and water supply areas.  Local USGS WUDR attend team 
meetings monthly with regular discussion on how to better align and share our data.  Specific shared data items 
include land use, irrigation-crop water use, and public supply.  Activities for current analysis include: sharing 
corrected public water system statistics sheets, land use maps, and water source information; CalSIMETAW (Ag 

http://www.water.ca.gov/groundwater/sgm/pdfs/DWR_GSP_DraftStrategicPlanMarch2015.pdf
http://www.water.ca.gov/groundwater/sgm/index.cfm
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model) training; and a detailed comparison of 2015 water use results for 2 counties.   

Develop data framework for coordinating water budgets. – One goal identified in the SGMA strategic plan is a 
balanced water supply and demand, improving data accuracy, and standardizing data management.  Advancing the 
connection of an alluvial-basin water budget to its watershed is one way of better analyzing progress toward that 
goal.  USGS and DWR will continue to coordinate to identify data linkages for water budgets and improved 
groundwater use information.  Activities include continued collaboration with WUDR and USGS on the SGMA 
program, sharing improved groundwater data, participation on the Water Budget Pilot Project team, developing 
geospatial overlays for multiple planning boundaries, and to begin linking the Tulare Lake Water Budget pilot 
project to USGS models.   

Consider linkage to other states. California will continue to work with the Western States Water Council Data 
Integration and Implementation of Water Data Exchange (WaDE) Dataflow and EPA, which provides a platform for 
additional coordination and shared meaning in conjunction with the USGS.  Currently one/fourth of the state’s 
inflow-outflow data entry spreadsheets have been converted to an online, geo-spatial database through a WaDE and 
DWR pilot project.  This will lead to more efficient and effective data exchange, QA/QC, querying and reporting of 
data, including data reporting/translation at HUC-8 boundary level.  Continued activities include completing the 
conversion of the remaining ¾ of the state’s inflow-outflow data entry spreadsheets into the database for water year 
2010, post-processing design and review, and participation in staff training to process data entry sheets for years 
2013-2015. 

Additional items discussed.   As part of the Work Plan development process, additional tasks and activities were 
proposed including the need to improve Industrial Water Use estimates by means of an updated Industrial Water Use 
Survey, linking to USGS Basin Characterization Model (BCM), linking to USGS MODFLOW, and linking the 
Tulare Lake Water Budget pilot project with the USGS Central Valley Hydrologic Model (CVHM).  

 
 

Dependent Projects: What projects must be underway or completed before this project can be successful? 
California Water Plan Update 2018 WY 2013-2015 Water Portfolios 
USGS WY 2015 Water Use analysis 
Sustainable Groundwater Management Program  
Water Budget Data Strategic Vision and Framework 
Water Budget design team pilot projects 
Data Integration and Implementation of the Water Data Exchange (WaDE) Dataflow  

 
 

Collaboration: Describe collaboration with other state, federal, local agencies, or institutions, such as planning meetings, 
conference calls, etc.  that was part of Work plan development 

USGS WUDR program and DWR WS&B program meetings, 4 meetings in 2015 
Interstate Council on Water Policy (IWCP) Partner Session, Chicago, Ill., Oct. 2015 
Water Supply & Balance meetings w-DWR Regional Offices, HQ, USGS, Cal-Fire, SNC, SWRCB, USBR, Monthly 
Statewide Groundwater Management framework scoping and design meetings, half-day workshops 
Water Budget Design Team meetings w-DWR WS&B, SGMA, C2VSIM, Water Plan, SWRCB, Monthly 
Western Water States Council WaDE Coordination 
Open Water Use Forums, w-USGS and states, Monthly 
 

 
 

Project Deliverables: What is the project going to produce? Create a list of tangible products that will result from project. 
Deliverable Due Date 
An online map overlaying study areas statewide February 2017 
Agricultural, Urban, and Environmental water use, WY 2013-2015 October 2017 
Surface and groundwater supply for use, WY 2013-2015 October 2017 
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Comparison of USGS and DWR water use 2015 February 2018 
Statewide integration of 2010, 2013-2015 Inflow-Outflow sheets into WaDE database  Sept. 2018 

 
 

Project Team Members:  
Team Member Phone/E-mail Role 
Tito Cervantes (530) 529-7389 WS&B Team Lead, NRO Lead 
Jennifer Kofoid (916) 653-7574 Water Portfolio Lead 
Hong Lin (916) 376-9656 North Central Regional Office Lead 
Dane Mathis (559) 230-3354 South Central Regional Office Lead 
Vern Knoop (818) 549-2313 Southern Regional Office Lead 
Lew Moeller (916) 653-5666 Budget Lead 
Rich Juricich (916) 651-9225 Sponsor  

 
 

Funding Information: Include an attached budget if needed.  
Project Budget:  
Fund Center Title  
Fund Center Number  
Organization Dept. of Water Resources 
Contact Person Lewis Moeller 
Phone/E-mail (916) 653-5666 

 
 
 
 



 

Executive Summary 
 

Strategic Vision and Framework for IWM Data and Tools 
Strategic Data Framework 

 

April 2016 
 
The current program‐focused approach of unintegrated data collection and management will not meet 

California Department of Water Resources’ (DWR) data collection and reporting requirements of the 

Sustainable Groundwater Management Act (SGMA) and the goals of the California Water Action Plan 

(CWAP). 

 

   

Strategic Data 
Framework Needed 
to Support IWM 

Comprehensive Water 
Budgets and Water 
Reliability Maps 
(WRMs) Needed to 
Support IWM 
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ES‐1 
 

Introduction 

Strategic Vision and Framework for IWM Data and Tools (Strategic Data Framework) describes the 

current state of data and tools used by the Department of Water Resources’ (DWR) Division of 

Integrated Regional Water Management (DIRWM) and Division of Statewide Integrated Water 

Management (DSIWM). Staff from other divisions/offices such as Bay Delta Office and Division of Flood 

Management participated in the process to develop the Strategic Data Framework although flood 

related data, tools, and models were not reviewed or assessed as part of this Strategic Data Framework.  

Founded upon an overarching strategic vision, this Strategic Data 

Framework documents the vision, objectives, and related actions that 

DIRWM and DSIWM will take in moving toward implementation of a 

strategic data framework that will facilitate sustainable water 

management with robust data collection by DWR; transparent data 

reporting by Groundwater Sustainability Agencies (GSAs), Integrated 

Regional Water Management (IRWM) groups, and other local 

agencies; enterprise data management and exchange; and defensible 

water budgets at both local and watershed scales to support the 

Sustainable Groundwater Management Act (SGMA) implementation. 

The resulting data, analysis, and tools will help support and track 

progress toward the ultimate outcome of sustainable water 

management. 

This Strategic Data Framework aims to connect the Sustainable Groundwater Management Program 

(SGM Program), the California Water Plan (CWP), and other DWR water monitoring and management 

programs through a strategic data framework to support achieving sustainable water management goals 

of the Governor’s California Water Action Plan (CWAP) and SGMA.  We recognize that there are other 

DWR programs that also collect and share data, such as DWR’s Grant Program. Collaboration with these 

programs will be essential to implement the Strategic Data Framework. We also recognize that there are 

other State agencies that collect and share data, such as State Water Resources Control Board 

(SWRCB)’s GAMA Program. Alignment with State agencies will be necessary to seamlessly blend DWR’s 

Strategic Data Framework with a potential, future State data exchange system. Future refinement of 

this Strategic Data Framework will include discussions on how the Strategic Data Framework may meld 

with these other DWR and State agency programs in a State data exchange system. 

  

Overarching Strategic Vision 
 

DWR’s water information is 

organized and integrated in such 

a manner that it is universally 

accessible and supports 

watershed‐based water budgets 

for integrated water 

management (IWM). 
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Overview of Strategic Data Framework 

 Describes the current conditions for data, tools, and water budget methods in DIRWM and DSIWM. 

 Summarizes legislation and other drivers, including the CWAP and SGMA. 

 Describes key outputs and outcomes that will result from implementing a strategic data 

framework within DWR. 

 Defines vision, objectives, and actions that will lead the DIRWM and DSIWM to implement a 

strategic data framework to support the implementation of the SGMA and the CWAP. 

 Identifies the cross‐cutting actions such as standards and protocols, communication and outreach, 

and long‐term funding for implementing the Strategic Data Framework. 

Key Findings on Current Business Practices 

 Standardization ‐ Variations exist within DWR programs and between DWR and local agencies in 

data standards. DWR needs to develop and adhere to data standards and a consistent set of 

definitions, methods, and tools. Standardized water budget components and methodologies should 

be integrated across State and federal agencies, GSAs, IRWM groups, and other local agencies. 

 Consistency ‐ DWR and local agencies lack consistency in data collection, reporting, and 

management. DWR needs consistency in application of data standards, terminology, methods, and 

metadata. Data, their associated spatial and temporal scales, and access to the data need to be 

consistent across State and federal agencies, GSAs, IRWM groups, and other local agencies to 

support water budget development and integrated water management. 

 Quality Control ‐ There are quality issues with the data reported to DWR. DWR should develop 

quality control protocols and collaborate with State and federal agencies, GSAs, IRWM groups, and 

other local agencies to implement these protocols. 

 Data and Data Coverage ‐ Many local agencies lack the data they need to develop water budgets. 

DWR's data collection practices depend on what can be collected at the state level compared to 

what local agencies are required to provide to State agencies. DWR should collect and provide to 

local agencies some basic regional water management data such as land use, rainfall, surface water 

flow, groundwater levels, climate change, land surface elevation, land subsidence, and different 

components of water budget including subsurface flows.  

 Programmatic ‐ DWR programs are currently sharing and managing data through a variety of 

methods and protocols. There are also a number of water budget methods that are inconsistent 

with each other. DWR and local agencies lack the resources and funding to compile necessary data 

and estimate all water budget components. DWR should provide leadership internally and externally 

through best practices for data collection, water budget development, and other analysis in 

partnerships with State and federal agencies, GSAs, IRWM groups, and other local agencies.  

 Tools ‐ Current data management tools and practices are inefficient and do not provide timely and 

effective access to data. Data is currently stored in different systems that are cumbersome and not 

user‐friendly. DWR needs to provide consistent interfaces and an integrated environment to share 

and exchange data collected by DWR, while supporting water data reporting by GSAs, IRWM groups,  

and other local agencies. 
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Legislation and Other Drivers 

Although the concept of a strategic data framework is not necessarily new, recent legislation and key 

drivers make it imperative to define and formulate a strategic data framework for the future of 

sustainable water management in California. As outcomes leading to sustainable water management are 

further articulated, and data are used to measure performance, the need for additional policy and /or 

legislation may become apparent.  

In January 2014, the Governor’s Office released the California Water Action Plan (CWAP). The CWAP 

articulated ten key actions focused on sustainable water resource management for California’s people, 

environment, industry, and agriculture, with the overarching goals to improve water supply reliability, 

restore key ecosystem functions, and establish resilient resources.  CWAP outlines the importance of 

groundwater in achieving water resources sustainability and key elements of CWAP Action 6: Expand 

water storage capacity and improve groundwater management include providing essential data to 

enable sustainable groundwater management, updating Bulletin 118 ‐ California’s Groundwater, 

improving sustainable groundwater management, and increasing statewide groundwater recharge. 

On September 16, 2014, the Governor signed into law a three‐bill legislative package: AB 1739 

(Dickinson), SB 1168 (Pavley), and SB 1319 (Pavley). These bills are collectively known as the Sustainable 

Groundwater Management Act (SGMA). The new legislation defines Sustainable Groundwater 

Management and requires High and Medium Priority basins under the CASGEM program subject to 

critical conditions of overdraft to be managed under a groundwater sustainability plan (GSP) by January 

31, 2020 {Water Code § 10720.7 (a) (1)}, and the remaining High and Medium Priority basins to be 

managed under a GSP by January 31, 2022 {Water Code § 10720.7 (a) (2)}.  A Water Budget is key to 

assessment of sustainable water conditions and may also highlight many of the undesirable results 

defined under SGMA such as lowering of groundwater levels, reduction of groundwater storage, 

seawater intrusion, land subsidence, and water depletions causing adverse impacts on surface water. 

SGMA requires GSAs to report key water resources data to DWR as well as develop water budgets for 

GSAs. SGMA also requires DWR to independently evaluate these data for statewide sustainable water 

management and to effectively coordinate and exchange water data with local GSAs and other State 

agencies, such as the SWRCB. A strategic data framework will help DWR achieve better coordination for 

many of the mandates under SGMA. 

The California Water Plan Update 2013 provides a Roadmap for Action for implementing integrated 

water management ‐ the vision of sustainable and reliable water resources and management systems, 

and includes the following data and technology related objectives and a series of associated actions: 

 Objective 10 – Improve Data, Analysis, and Decision Support Tools 

 Objective 11 – Invest in Water Technology and Science 

 

The Strategic Data Framework will support multiple actions identified under CWP Objectives 10 and 11. 

Following on, California Water Plan 2018 will provide a report on progress towards water management 

sustainability.  This will include further identification of outcomes and the use of data as a tool to 

measure progress towards sustainable outcomes. 
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Key Outputs and Outcomes of Strategic Data Framework 

Outcomes can be defined on many levels.  For example, avoiding the undesirable results identified in 

SGMA are key outcomes identified in legislation.  Outcomes can also be defined at the program and 

project levels. Box ES‐1 identifies outputs as well as outcomes at the project level of the Strategic Data 

Framework.  

Strategic Data Framework Vision, Objectives, and Actions 

Data can be a powerful tool for tracking performance, or progress towards achieving an outcome that 

contributes toward water management sustainability.  Outcomes can be identified at various levels: 

policy, program, and project.  The Strategic Data Framework has identified outcomes in the form of 

Visions and outputs in the form of Objectives, achieved through a set of Actions at the project level.  

Over time, evaluation of progress towards sustainability using the data compiled and outputs generated 

from implementation of the Strategic Data Framework will allow refining and further identifying desired 

outcomes. 

The overarching strategic vision of the Strategic Data Framework is: 

 

DWR’s water information is organized and integrated in such a manner that it is universally accessible 

and supports watershed‐based water budgets for integrated water management (IWM).  

 
To accomplish the above overarching vision, vision for the four organizing elements of the Strategic 

Data Framework ‐ data collection, data reporting, data management and exchange, and water budget 

methods ‐ and their associated objectives and actions were developed through input and validation 

from DWR staff. A phased implementation timeline of the actions to support the key outcomes of 

sustainable water management with robust data collection, transparent data reporting, and enterprise 

data management and exchange system are presented in Table ES‐1, Table ES‐2, and Table ES‐3, 

respectively. A phased implementation timeline of the actions to support the key outcome of successful 

SGMA implementation through a defensible water budget is presented in Table ES‐4. 

 

A tiered implementation showing how data and information from the Strategic Data Framework 

supports diverse elements of integrated water management in California is depicted in Table ES‐5. These 

elements include SGMA needs, information for water market analysis, management of headwaters land 

use, water rights data and information to support demand management, and system reliability 

(including SWP and CVP). 

 

Finally, the nexus of DWR’s water reliability business area and the Strategic Data Framework is 

illustrated in Figure ES‐1. The business areas are: water management portfolio, CVP/SWP integration 

and operation, regional sustainability management, and project implementation. 
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Table ES‐1 – Phased Implementation of Data Collection Actions 

 

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots

(2016 ‐ 2018)

Integrated Data Collection

(2018 ‐ 2021)

Sustainable Water Management with 

Robust Data

(2021 and beyond)

Objective DC 1: Develop comprehensive data collection protocols

Action DC 1.1: Establish consistent vocabulary and define appropriate and complete metadata standards

Action DC 1.2: Identify duplicate data collection and gaps to increase program efficiency

Action DC 1.3: Reconcile historical data from all programs

Objective DC 2: Implement comprehensive data collection protocols

Action DC 2.1: Implement consistent vocabulary, metadata standards, and standardized methods and processes

Objective DC 3: Establish authoritative sources for water‐related local government boundaries

Action DC 3.1: Establish water‐related local government boundaries

Objective DC 4: Collaborate with other agencies on statewide data collection

Action DC 4.1: Collect and share water data including groundwater data

Action DC 4.2: Coordinate streamflow gaging measurement sites

Action DC 4.3: Establish standards for ground‐based sensors and share telemetry data

Action DC 4.4: Establish program to develop data sets with other levels of government

Objective DC 5: Fill data collection gaps to support implementation of SGMA, improve CWP analysis, and facilitate program integration

Action DC 5.1: Identify duplicate data collection and gaps for water budget, prioritize needs, and improve data collection

Action DC 5.2: Develop modular data collection templates

Objective DC 6: Expand utilization of land‐based and remote sensing technologies to improve data collection

Action DC 6.1: Expand utilization of remote sensing technologies to improve large‐scale spatial data

Action DC 6.2: Improve statewide land use survey data collection

Action DC 6.3: Upgrade application for land and water use field surveys

Action DC 6.4: Develop application for water use

Action DC 6.5: Improve land subsidence data collection network and capacity to analyze InSAR data

Objective DC 7: Secure long‐term funding for implementing vision and strategies for data collection

Action DC 7.1: Secure long‐term funding for data collection

Data Collection

VISION: DWR has comprehensive data collection protocols with consistent vocabulary, complete metadata, standardized methods, and data 

quality assurance and control procedures among DWR programs.

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Table ES‐2 – Phased Implementation of Data Reporting Actions 

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots

(2016 ‐ 2018)

Enterprise Data Reporting

(2018 ‐ 2021)

Sustainable Water Management through 

Transparent Data Reporting

(2021 and beyond)

Objective DR 1: Design a comprehensive data reporting system to support SGMA

Action DR 1.1: Finalize an inventory of all required and voluntary data to be submitted to DWR

Action DR1.2: Develop a comprehensive data reporting process

Action DR 1.3: Develop standardized data reporting templates

Action DR 1.4: Coordinate with SWRCB for alignment and consistency under SGMA

Objective DR 2: Collaborate with GSAs, IRWM groups, and local agencies

Action DR 2.1: Develop an outreach plan for GSAs, IRWM groups, and/or local agencies

Action DR 2.2: Work with GSAs to establish "best practices"

Action DR 2.3: Establish feedback process with GSAs, IRWM groups, and local agencies

Objective DR 3: Test and evaluate the data reporting system through pilot projects

Action DR 3.1: Test and evaluate data reporting system

Objective DR 4: Develop a full scale data reporting system

Action DR 4.1: Develop a full scale data reporting system for SGMA

Objective DR 5: Secure long‐term funding for implementing vision and strategies for data reporting

Action DR 5.1: Secure long‐term funding for data reporting

Action DR 5.2: Utilize grant funding incentives

Data Reporting

VISION: DWR has an enterprise scale data reporting system for local agencies to submit data for all DWR programs in a secure, easy, 

standardized, and transparent manner.

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Table ES‐3 – Phased Implementation of Data Management and Exchange Actions 

 

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots

(2016 ‐ 2018)

System Implementation, Funding, and 

Capacity Building

(2018 ‐ 2021)

Enterprise Data Management and 

Exchange

(2021 and beyond)

Objective DME 1: Develop preliminary design for enterprise data management system

Action DME 1.1: Perform requirements analysis

Action DME 1.2: Establish a data catalogue and data dictionary and develop standards and protocols

Action DME 1.3: Form an intradepartmental data management and exchange working group

Action DME 1.4: Develop an inventory and linkages among current data sets, systems, and models

Objective DME 2: Build in‐house DWR capacity for data management

Action DME 2.1: Develop in‐house data management expertise

Action DME 2.2: Implement training and outreach program for users

Objective DME 3: Develop preliminary design for data exchange system

Action DME 3.1: Perform requirements analysis

Action DME 3.2: Establish data exchange protocols

Action DME 3.3: Collaborate with agencies for data exchange

Objective DME 4: Test and evaluate the preliminary design through pilot projects

Action DME 4.1: Develop a pilot project of data exchange system

Action DME 4.2: Expand pilot project to develop a data exchange methodology/application with SWRCB

Action DME 4.3: Expand pilot project to develop a data exchange methodology/application with USBR

Objective DME 5: Develop and implement modular components of enterprise data management and exchange system

Action DME 5.1: Design and implement an enterprise data management system

Action DME 5.2: Develop data exchange system to allow public access to water budget and other data

Action DME 5.3: Explore linking federal and other state datasets through the data exchange system

Objective DME 6: Secure long‐term funding for implementing vision and strategies for data management and exchange

Action DME 6.1: Secure long‐term funding for data management and exchange

Data Management and Exchange
VISION: DWR has an enterprise data management and exchange system that uses a clear and consistent vocabulary, has complete metadata, 

is accessible within and outside DWR with appropriate levels of permissions, has standard operating procedures, and facilitates the 

collection, input, dissemination, and use of data.

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Table ES‐4 – Phased Implementation of Water Budget Methods Actions 

 

 

 

 

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots

(2016 ‐ 2018)

Water Budget Development, System 

Implementation, Funding, and Capacity 

Building

(2018 ‐ 2021)

SGMA Implementation through 

Defensible Water Budget

(2021 and beyond)

Objective WB 1: Develop a defensible framework for water budget

Action WB 1.1: Define the temporal and spatial data components needed for estimating water budgets and establish common vocabulary

Action WB 1.2: Form a water budget working group

Action WB 1.3: Establish a water budget framework linking the CWP and GSPs

Action WB 1.4: Define Water Reliability Index and Map

Objective WB 2: Collaborate with and support GSAs, IRWM groups, and local agencies

Action WB 2.1: Form partnerships with GSAs, IRWM groups, and/or local agencies to conduct pilot water budget studies

Action WB 2.2: Build capacity and expertise to support GSAs, IRWM groups, and local agencies

Objective WB 3: Test and evaluate the water budget and water reliability mapping framework through pilot projects

Action WB 3.1: Develop pilot water budget estimate and water reliability maps

Objective WB 4: Develop water budget for state of California

Action WB 4.1: Implement and evaluate the water budget framework linking the CWP and GSPs

Action WB 4.2: Expand the use of models to support water budgets developed for the 2023 CWP

Action WB 4.3: Develop a cloud‐based water budget calculator for use by GSAs

Action WB 4.4: Develop other necessary analytical tools to assess undesirable results

Objective WB 5: Secure long‐term funding for implementing vision and strategies for water budget

Action WB 5.1: Secure long‐term funding for water budget methods and other analytical tools

VISION: DWR has a defensible method for estimating watershed based water budgets that allows for flexible spatial and temporal scales, 

can be utilized by GSAs and local agencies, and leads the way towards consistent water budgets developed by local, state, and federal 

agencies, and tribal entities.

Water Budget Methods

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Table ES‐5 – Tiered Implementation Illustrating How Strategic Data Framework Supports Integrated Water Management 
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Figure ES‐1 – Strategic Data Framework’s Nexus to DWR’s Water Reliability Business Area 
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Abbreviations and Acronyms 
AWMP    Agricultural Water Management Plan 

BDO    Bay Delta Office 

C2VSim   California Central Valley Groundwater-Surface Water Simulation Model 

CalSIMETAW   California Simulation of Evapotranspiration of Applied Water 

CASGEM   California Statewide Groundwater Elevation Monitoring 

CWAP    California Water Action Plan 

CWP    California Water Plan 

DAC    Disadvantaged Community 
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IRWMP   Integrated Regional Water Management Plan 

IWM    Integrated Water Management 

SGMA    Sustainable Groundwater Management Act 

SGM Program   Sustainable Groundwater Management Program 
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SWAP Model   Statewide Agricultural Production Model 
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UWMP    Urban Water Management Plan 

WDL    Water Data Library 

WEAP    Water Evaluation and Planning model 
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Overview of Strategic Data Framework 
Strategic Vision and Framework for IWM Data and Tools (Strategic 
Data Framework) describes the current state of data and tools used by the 
Department of Water Resources’ (DWR) Division of Integrated Regional 
Water Management (DIRWM) and Division of Statewide Integrated Water 
Management (DSIWM). Staff from other divisions/offices, such as the Bay 
Delta Office and the Division of Flood Management, participated in the 
process to develop the Strategic Data Framework, although flood-related 
data, tools, and models were not reviewed or assessed as part of this 
Strategic Data Framework. 

Founded upon an overarching 
strategic vision, this Strategic Data 
Framework documents the vision, 
objectives, and related actions that 
DIRWM and DSIWM will take in 
moving toward implementation of a 
strategic data framework that will 
facilitate sustainable water 
management with robust data 

collection by DWR; transparent data reporting by Groundwater 
Sustainability Agencies (GSAs), Integrated Regional Water 
Management (IRWM) groups, and other local agencies; enterprise 
data management and exchange; and defensible water budgets at 
both local and watershed scales to support the Sustainable 
Groundwater Management Act (SGMA) implementation. The resulting data, analysis, and tools will help 
support and track progress toward the ultimate outcome of sustainable water management. 

This Strategic Data Framework aims to connect the Sustainable Groundwater Management Program 
(SGM Program), the California Water Plan (CWP), and other DWR water monitoring and management 
programs through a strategic data framework to support achieving the sustainable water management 
goals of the Governor’s California Water Action Plan (CWAP) and SGMA. We recognize that there are 
other DWR programs that also collect and share data, such as DWR’s Grant Program. Collaboration with 
these programs will be essential in developing the Strategic Data Framework. We also recognize that 
there are other State agencies that collect and share data, such as the Groundwater Ambient Monitoring & 
Assessment (GAMA) Program run by the State Water Resources Control Board (SWRCB). Alignment 
with State agencies will be necessary to seamlessly blend DWR’s Strategic Data Framework with a 
potential, future state data exchange system. Future refinement of this Strategic Data Framework will 
include discussions on how the Strategic Data Framework may meld with these other DWR and State 
agency programs in a State data exchange system. 

The information presented in the Strategic Data Framework was assembled and synthesized through an 
extensive staff engagement process with more than 60 staff from various DWR programs and Region 
Offices. There is general agreement among DWR staff and managers on the need to broaden access to 
data across programs to be able to meet DWR’s data collection and reporting requirements under SGMA, 

The current program-
focused approach of 
unintegrated data 
collection and 
management will not 
meet DWR’s data 
collection and reporting 
requirements from the 
Sustainable 
Groundwater 
Management Act 
(SGMA) or the goals of 
the California Water 
Action Plan (CWAP). 

Overarching Strategic Vision 

DWR’s water information is 
organized and integrated in such 
a manner that it is universally 
accessible and supports 
watershed-based water budgets 
for integrated water 
management (IWM). 
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to successfully achieve the goals of the CWAP, and ultimately to attain the outcome of sustainable water 
management. As outcomes that contribute toward sustainability are articulated, the data compiled and 
generated from implementation of the Strategic Data Framework can provide a way to measure 
performance and progress. 

Implementation of the actions directed in CWAP and SGMA offers DWR a unique opportunity to 
establish standards on water-related data and water budget methods, inform and guide the local agencies 
in following standards and using consistent methods, provide leadership through phased implementation 
of a strategic data framework, and furnish technical assistance to local agencies. The actions described in 
this Strategic Data Framework should help inform and guide SGMA regulations associated with 
groundwater sustainability plans (GSPs). The actions, when fully implemented, will also help advance 
regional water reliability, real-time water operations decisions, and long-term water management actions 
on the foundation of statewide watershed-based water budgets. 

The Strategic Data Framework accomplishes the following: 
• Describes the current conditions for data, tools, and water budget methods in DIRWM and 

DSIWM.  
• Summarizes legislation and other drivers, including the CWAP and SGMA. 
• Describes key outputs and outcomes that will result from implementing a strategic data 

framework within DWR. 
• Defines vision, objectives, and actions that will lead the DIRWM and DSIWM to implement a 

strategic data framework to support the implementation of the SGMA and the CWAP. 
• Identifies the cross-cutting actions, such as standards and protocols, communication and 

outreach, and long-term funding for implementing the Strategic Data Framework.  
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Current Conditions of Data and Tools 
Information on the current data collection and management practices for DIRWM and DSIWM was 
collected through review of existing data management-related documentation and in-depth workshops and 
interviews with DWR stakeholders. Stakeholders provided information on their current business 
practices, the data that they collect or that is reported to them by local agencies, and the databases and 
tools they use to store and analyze data. The complete report on current conditions is available in 
Appendix A of the companion document, Supplemental Appendices. 

Four Data Organizing Elements 
Current conditions focus on the existing business practices for four organizing elements of the future data 
framework: (1) data collection, (2) data reporting, (3) data management and exchange, and (4) water 
budget methods. The relationships of these data organizing elements are shown in Figure 1. 

Figure 1 — Relationships of Data Organizing Elements 
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The data organizing elements are described below: 
1. Data collection includes business practices associated with the collection of data by DWR. This 

may include collection of monitoring data or land use information.  
2. Data reporting includes submission of data and reports by local, federal, tribal, or State agencies 

to DWR. Some reporting may be completed through existing data management systems, such as 
the California Statewide Groundwater Elevation Monitoring program (CASGEM), while other 
reporting may be through submission of electronic or hard copy reports to meet program 
requirements. 

3. Data management and exchange includes storing and managing data by DWR as well as 
sharing the data with the public and other agencies. This would include the ability to access, 
view, and share data, such as monitoring data, geospatial information, water budget information, 
reports, tables, and figures. 

4. Water budget methods include activities and other analysis performed by DWR to develop 
water budgets by computing/estimating/compiling various components of the water budgets. The 
analysis may include calculating change in groundwater storage or change in future land use. 

Key Findings on Current Business Practices 
Analysis of the issues and comments collected on the current business practices identified common 
themes across the four data organizing elements. In general, current business practices demonstrate the 
lack of consistent standards and methods, the need for broadening access to data, and the inefficient 
overlaps in data collection, reporting, management, and water budget development. The following are key 
findings of the current business practices organized according to six common themes:  

• Standardization — Variations exist, within DWR programs and between DWR and local 
agencies, in data standards and how they are applied. DWR needs to develop and adhere to data 
standards and a consistent set of definitions, assumptions, approaches, methods, and tools. Data 
that are developed and/or shared by various DWR programs have to be standardized and 
consolidated. DWR should provide standard formats for data submission by local agencies. 
Standardized water-budget components and methodologies should be integrated across State and 
federal agencies, GSAs, IRWM groups, and other local agencies. 

• Consistency — DWR and local agencies lack consistency in data collection, reporting, and 
management. DWR needs consistency in application of data standards, terminology, methods, 
and metadata. Data, their associated spatial and temporal scales, and access to the data need to be 
consistent across State and federal agencies, GSAs, IRWM groups, and other local agencies to 
support water budget development and integrated water management. 

• Quality Control — There are quality issues with the data reported to DWR. DWR should develop 
quality control protocols and collaborate with State and federal agencies, GSAs, IRWM groups, 
and other local agencies to implement these protocols. DWR needs the ability to assess reported 
data quality, and make it easy for other data users to provide feedback on the data. DWR should 
ensure that necessary and sufficient information are submitted in the data reporting process. DWR 
should also develop a process for reducing, quantifying, or qualifying uncertainty in water budget 
components. 

• Data and Data Coverage — Many local agencies lack the data they need to develop water 
budgets. DWR’s data collection practices depend on what can be collected at the state level, as 
opposed to what local agencies are required to provide to State agencies. DWR should collect and 
then provide local agencies with some basic regional water management data, such as land use, 
rainfall, surface water flow, groundwater levels, climate change, land surface elevation, land 
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subsidence, and different components of the water budget, including subsurface flows. In some 
cases (for example, land use), data collection frequencies and coverage need to be improved for 
timely analysis of year-to-year variability.  

• Programmatic — DWR programs are currently sharing and managing data through a variety of 
methods and protocols. There are also a number of water budget methods that are inconsistent 
with each other. DWR and local agencies lack the resources and funding to compile the necessary 
data and estimate all of the water budget components. DWR should provide leadership, internally 
and externally, through best practices for data collection, water budget development, and other 
analysis. DWR should form partnerships with State, federal, and local agencies (e.g., SWRCB, 
Governor’s Office of Planning and Research [OPR], U.S. Geological Survey [USGS], U.S. 
Bureau of Reclamation [USBR], NASA, GSAs, and IRWM groups) and leverage other program 
requirements to help meet data collection needs. DWR should provide leadership in aligning data 
collection programs by DWR and GSAs/local agencies, and provide flexibility to GSAs/local 
agencies in data reporting. DWR should also encourage improved interaction and coordination 
with and among local agencies, water management programs, and other State departments, while 
addressing data confidentiality and security to encourage participation. 

• Tools — Current data management tools and practices are inefficient and do not provide timely 
and effective access to data. Data are currently stored in different systems that are both 
cumbersome and not user-friendly. There needs to be a mechanism for broadening access to all 
program data and streamlining data requests. DWR needs to provide consistent interfaces and an 
integrated environment to share and exchange data collected by DWR, while supporting water 
data reporting by GSAs, IRWM groups, and other local agencies. DWR should also provide tools 
to local agencies to aid in the development and analysis of water budgets, including integrated 
hydrologic models and simpler analytical tools, as well as software for processing data, 
summarizing results, and presenting main conclusions onto a decision support dashboard. 

These findings reflect the input of staff and managers from different DWR programs, including 
DIRWM/DSIWM programs; these findings do not reflect input from DWR as a department. Detailed 
stakeholder input can be found in Appendix A of the companion document, Supplemental Appendices. 
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Summary of Data Elements, Data Storage Mechanisms, and Analytical Tools 
Used by DIRWM/DSIWM Programs 
DWR staff provided input on the data elements collected by, reported to, and used by DIRWM/DSIWM 
programs and other programs. This information was summarized to show the data element linkages to 
data storage mechanisms, analytical tools, and programs. Over 200 data elements, summarized into 17 
data categories, were used in the analysis. A summary of these relationships is provided below. The 
details of this analysis are available in Appendix A of the companion document, Supplemental 
Appendices. Staff from DWR’s Division of Flood Management participated in the process, although flood 
related data, tools, and models were not reviewed or assessed as part of the current effort. 

Data Linkage to Data Collection and Reporting 
Information was collected describing how different data elements, or types of data used by DWR, are (1) 
directly collected by DWR, (2) reported to DWR by local agencies or other State/federal agencies, or (3) 
calculated by DWR. Nearly all data categories have specific data elements that are both collected by 
DWR and reported by others to DWR, with some also being calculated by DWR (see Table 1). 
Examination of the total number of elements indicates that that there are nearly equal numbers of data 
elements being collected by DWR versus those being reported to DWR. It is important to note that in 
many cases the same data elements are being both collected by DWR and reported to DWR by others.  

Data Storage Mechanisms 
Information was collected for the purpose of identifying the mechanisms used to store and manage the 
data elements collected by, reported to, or calculated by DWR. This information was collected through a 
review of existing reports, interviews, and workshops. The number of data elements stored in each data 
storage mechanism was summarized by data category. This analysis indicates that spreadsheets and flat 
files are the primary methods of storing and managing data for 13 out of the 17 data categories. The four 
main data storage mechanisms are:  

• Spreadsheets (Excel/CSV/Flat Files).  
• Hard Copy/Online.  
• Enterprise GIS/Shapefiles/Geodatabase. 
• MS Access Databases. 

These data storage mechanisms are disparate in nature and are used on a program-by-program basis to 
meet the individual needs of each project or program. As part of implementing the Strategic Data 
Framework envisioned for the future as described in a following chapter, data storage mechanisms 
appropriate for each data category will need to be evaluated. 
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Table 1 — Data Linkage to Data Collection and Reporting 

Data Category Number of Data 
Elements Collected by 
DWR 

Number of Data 
Elements Reported by 
Others 

Number of Data 
Elements Calculated 
by DWR 

Climate and Hydrology 11 7 12 
Land Use 8 2 5 
Crop Water Use 
Parameters 3 12  
Soil 1 4 6 
Data Provider Information 3 3  
Well Information 13 11  
Groundwater 20 17 13 
Surface Water Supply 19 20 9 
Imports and Exports 5 5 5 
Recycled Water 8 10 4 
Agricultural Water Use 7 3 5 
Urban and Industrial 
Water Use 8 15 3 
Wetlands Water Use 2 6 3 
Habitat  9 3 
Demographic  2  
GIS and Maps 22 21 14 
Miscellaneous    

Total Data Elements 130 147 82 

Data Linkage to Analytical Tools 
Information was collected to identify the analytical tools used for water management analyses conducted 
by DWR. The analytical tools include various analytical and numerical methods and models used to 
perform water management and planning related calculations. The number of data elements used by each 
analytical tool was grouped by data category (see Table 2). Individual analytical tools with the highest 
degree of linkages to data elements include: 

• Water Portfolio: Developed by CWP Water Supply and Balance Team. 
• C2VSim/IDC: California Central Valley Groundwater-Surface Water Simulation Model/IWFM 

Demand Calculator. 
• Water Evaluation and Planning model (WEAP): Future Scenarios.  

Note that unlike C2VSim and WEAP models, Water Portfolio data developed under CWP do not account 
for water from its application to runoff, evaporation, deep percolation to groundwater basins, or extraction 
from those basins. 
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Table 2 — Data Linkage to Analytical Tools 

Data Category C2VSim
/IDC 

Water 
Portfolio 

Ag. 
Model 

WEAP: 
Future 
Scenarios 

SWAP Cal-
SIMETAW 

Others 

Climate and 
Hydrology 6 4 6 13 5 4 12 
Land Use 2 4 4 3 5  7 
Crop Water Use 
Parameters 1  12 2  11 1 
Soil 4  5 3  5 10 
Data Provider 
Information        
Well Information 9      3 
Groundwater 18 8  5 7  17 
Surface Water Supply 9 20  10   23 
Imports and Exports 2 5     5 
Recycled Water 4 11     9 
Agricultural Water 
Use  3 4 4 6 6 1 
Urban and Industrial 
Water Use 2 7 1 4  1 9 
Wetlands Water Use  3 3   1 6 
Habitat    2   9 
Demographic 1 1  1 2  2 
GIS and Maps 10 13  5  1 6 
Miscellaneous 3       

Total Data Elements 71 79 35 52 25 29 120 

Data Linkage to Programs 
Information was collected to identify the programs associated with each of the data elements, whether 
through data collection and reporting, storage and management, or analysis. The number of data elements 
associated with each program was grouped by data category (see Table 3). The programs with the highest 
number of linkages to the data elements include: 

• California Water Plan (CWP). 
• Groundwater (includes SGM Program, B118, Local Assistance, CASGEM, and WDL). 
• Drought Response. 
• Water Use. 
• Bay Delta Office (BDO). 

The California Water Plan stands first as the primary program with linkages to the highest number of data 
categories, 13 out of 17. In many cases, there are ties with other programs. Groundwater stands second as 
the primary program with linkages to three data categories.  
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Table 3 — Data Linkage to Programs 

Data Category Water 
Use  

CWP Land 
Use 

AWMPs Drought 
Response 

BDO Groundwater Others 

Climate and 
Hydrology 4 14   6 6 10 42 
Land Use  9 9  2 2 4 5 
Crop Water Use 
Parameters 3 12   1 1 0 1 
Soil 2 11   4 4 1 10 
Data Provider 
Information 3   2   6 10 
Well Information     9 1 29 9 
Groundwater 4 8  4 21 4 31 36 
Surface Water 
Supply 4 18  3 6 6 1 52 
Imports and Exports 4 5  5 3 2 0 9 
Recycled Water 4 9  2  1 0 8 
Agricultural Water 
Use 6 6  1   0 7 
Urban and Industrial 
Water Use 8 16   2 2 0 0 
Wetlands Water Use  8     0 5 
Habitat  9     0 2 
Demographic 2 2   1 1 0 1 
GIS and Maps 2 18   11 9 0 4 
Miscellaneous      3 0 17 

Total Data 
Elements 46 145 9 17 66 42 84 218 

 

IWFM Water Budget Components Linkage to DIRWM/DSIWM Programs 
The linkage between DWR programs and water budgets were identified using the Integrated Water Flow 
Model (IWFM) water budget components. The IWFM is a water resources management and planning 
model that simulates groundwater, surface water, stream-aquifer interaction, and other components of the 
hydrologic system. 

The following interconnected IWFM water budgets were used in the analysis: 
• IWFM Groundwater Budget. 
• IWFM Land and Water Use Budget. 
• IWFM Streamflow Budget. 
• IWFM Root Zone Moisture Budget. 

Each of the IWFM water budgets contain a number of components that are either measured or estimated 
based on one or more data elements. DIRWM/DSIWM programs identified which of the IWFM water 
budget components they used, estimated, measured, or provided to other programs. 
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The significant findings on the linkage between DIRWM/DSIWM programs and IWFM water budget 
components are: 

• All of the IWFM water budget components, except the Root Zone Moisture Budget components, 
are used by more than one program. 

• All IWFM water budget components are estimated by at least one program, and the majority are 
estimated by more than two programs (only six of the water budget components are estimated by 
fewer than three programs).  

• The CWP and Land and Water Use programs measure the most data elements associated with 
IWFM water budget components. In some cases, data elements associated with IWFM water 
budget components are measured by more than one program. 

• All IWFM water budget components are provided to other programs by at least one program, and 
the majority of components are provided by more than one program. 
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Legislation and Other Drivers 
Although the concept of a strategic data framework is not necessarily new, recent legislation and key 
drivers make it imperative to define and formulate a strategic data framework for the future of sustainable 
water management in California. Brief descriptions of these drivers and legislation are provided below. 
As outcomes leading to sustainable water management are further articulated, and data are used to 
measure performance, the need for additional policy 
and/or legislation may become apparent. 

California Water Action Plan 
In January 2014, the Governor’s Office released the 
California Water Action Plan (CWAP). The CWAP 
articulates ten key actions focused on sustainable 
water resource management for California’s people, 
environment, industry, and agriculture, with the 
overarching goals of improving water supply 
reliability, restoring key ecosystem functions, and 
establishing resilient resources that can be relied 
upon by future generations. 

A follow-up Water Action Plan Implementation 
Report released in January 2015 categorically states 
that the Water Action Plan: 

 “… is a commitment to an institutional evolution 
from business-as-usual to truly integrated resource 
management … to grow … toward outcome-driven 
decision-making, whereby California’s long-term 
sustainable water management objectives guide 
program development that in turn drives budget 
decisions.” 

Several actions in the CWAP are linked to data. These include updating land use planning guidelines, 
enhancing water flows in stream systems statewide, streamlining water transfers, providing essential data 
to enable sustainable groundwater management, updating Bulletin 118 - California’s Groundwater, 
managing the supply status of community water systems, improving coordination of flood response 
operations, and preparing for 2014 and beyond through better technology and improved procedures. In 
particular, CWAP outlines the importance of groundwater in achieving water resources sustainability, the 
linkage between surface water and groundwater, and the need to increase surface water storage, 
groundwater storage, and recharge in the state. However, groundwater sustainability cannot be achieved 
alone, because groundwater is interconnected with surface water systems. As a result, achieving 
sustainability of California’s watersheds and groundwater basins will depend upon the development, 
understanding, and implementation of sustainable total water budgets. To that end, key elements of 
CWAP Action 6: Expand water storage capacity and improve groundwater management include 
providing essential data to enable sustainable groundwater management, updating Bulletin 118 - 

The California Water Action Plan Actions 

1.  Make conservation a California way of 
life. 

2.  Increase regional self-reliance and 
integrated water management across all 
levels of government. 

3.  Achieve the co-equal goals for the Delta. 
4.  Protect and restore important 

ecosystems. 
5.  Manage and prepare for dry periods. 
6.  Expand water storage capacity and 

improve groundwater management. 
7.  Provide safe water for all communities. 
8.  Increase flood protection. 
9.  Increase operational and regulatory 

efficiency. 
10.  Identify sustainable and integrated 

financing opportunities. 
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California’s Groundwater, improving sustainable 
groundwater management, and increasing statewide 
groundwater recharge.  

Achieving the desired outcome of CWAP Action 6 will 
require addressing deficiencies in several foundational 
elements, including data collection, reporting, management 
and exchange, and water budget methods. By the same 
token, addressing deficiencies in these foundational 
elements is also essential in increasing integrated water 
management across all levels of government, as envisioned 
in CWAP Action 2. 

The Sustainable Groundwater Management 
Act 
On September 16, 2014, the Governor signed into law a 
three-bill legislative package: AB 1739 (Dickinson), SB 
1168 (Pavley), and SB 1319 (Pavley). These bills are 
collectively known as the Sustainable Groundwater 
Management Act (SGMA). The new legislation defines 
Sustainable Groundwater Management and requires high- 
and medium-priority basins under the CASGEM program 
subject to critical conditions of overdraft to be managed 
under a groundwater sustainability plan (GSP) by January 
31, 2020 (Water Code § 10720.7 [a] [1]), and the remaining 
high- and medium-priority basins to be managed under a 
GSP by January 31, 2022 (Water Code § 10720.7 [a] [2]). The legislation also provides for financial and 
enforcement tools for groundwater sustainability agencies (GSAs) to carry out effective local sustainable 
groundwater management. 

A Water Budget is the key to assessing sustainable water conditions, as it (1) allows tracking of all water 
supplies and water demands in a geographic area to reduce undesirable results, drought vulnerability, and 
risks to people, economy, and environment, and (2) gives a complete picture about water inflows and 
outflows in a watershed and groundwater basin. A water budget may also highlight many of the 
undesirable results defined under SGMA, such as the lowering of groundwater levels, reduction of 
groundwater storage, seawater intrusion, land subsidence, and water depletions causing adverse impacts 
on surface water (listed under key definitions insert). SGMA requires GSAs to report key water resources 
data to DWR, as well as develop water budgets for GSAs. SGMA also requires DWR to integrate and 
independently evaluate these data for statewide sustainable water management and to effectively 
coordinate and exchange water data with local GSAs and other State agencies, such as the SWRCB.  

Strategic Data Framework will help 
implement CWAP Action 6: Expand water 

storage capacity and improve groundwater 
management 

 

• Provide Essential Data to Enable 
Sustainable Groundwater Management.  

• Support Funding Partnerships for Storage 
Projects. 

• Update Bulletin 118, California’s 
Groundwater. 

• Improve Sustainable Groundwater 
Management. 

• Support Distributed Groundwater 
Storage. 

• Increase Statewide Groundwater 
Recharge. 

• Accelerate Clean-up of Contaminated 
Groundwater and Prevent Future 
Contamination. 
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In addition, SGMA mandates consistency in data and 
methodologies as described in the legislation: 

“Groundwater sustainability agencies intending to 
develop and implement multiple groundwater 
sustainability plans pursuant to paragraph (3) of 
subdivision (b) of Section 10727 shall coordinate with 
other agencies preparing a groundwater sustainability 
plan within the basin to ensure that the plans utilize the 
same data and methodologies for the following 
assumptions in developing the plan:  

• Groundwater elevation data. 
• Groundwater extraction data. 
• Surface water supply. 
• Total water use. 
• Change in groundwater storage. 
• Water budget. 
• Sustainable yield. 

Watershed-based water budgets for SGMA 
implementation by DWR will allow roll up of and 
assessment of local water budget efforts, as required by 
SGMA: 

“The department shall periodically review the 
groundwater sustainability plans … to evaluate whether 
a plan conforms with Sections 10727.2 and 10727.4 
[components of GSP] and is likely to achieve the 
sustainability goal” 

To address many of the data requirements under SGMA, 
DWR’s Sustainable Groundwater Management Program 
(SGM Program) Draft Strategic Plan includes the 
following action: 

SGM Program Draft Strategic Plan Action 2.1. Develop 
a Groundwater Management Information System: DWR 
will develop a web-based groundwater management 
information system to collect, organize, store, and 
manage the exchange of information between DWR and 
GSAs. 

A strategic data framework will help DWR achieve 
better coordination for many of the mandates under 
SGMA and help implement data-related actions of the SGM Program Draft Strategic Plan. 

Key Definitions 

Water budget means an accounting of the 
total groundwater and surface water entering 
and leaving a basin, including the changes in 
the amount of water stored. (Water Code § 
10721 (x)) 

Sustainable Groundwater Management 
(Water Code § 10721 [u]) is the management 
and use of groundwater in a manner that can 
be maintained during the planning and 
implementation horizon without causing 
undesirable results. 

Undesirable Results (Water Code § 10721 [w] 
[1-6]) are: 
•   Chronic lowering of groundwater levels 
indicating a significant and unreasonable 
depletion of supply. 
•   Significant and unreasonable reduction of 
groundwater storage. 
•   Significant and unreasonable seawater 
intrusion. 
•   Significant and unreasonable degraded 
water quality. 
•   Significant and unreasonable land 
subsidence. 
•   Significant water depletions that have 
significant and unreasonable adverse impacts 
on beneficial uses of surface water. 
 
A basin is subject to critical conditions of 
overdraft when continuation of present 
water management practices would probably 
result in significant adverse overdraft-related 
environmental, social, or economic impacts 
(DWR Bulletin 118-80). 

 



 

18     Strategic Vision and Framework for IWM Data and Tools 

The California Water Plan 
The California Water Plan Update 2013 provides a Roadmap for Action for implementing integrated 
water management — the vision of sustainable and reliable water resources and management systems, 
and includes the following data and technology related objectives and a series of associated actions: 

• Objective 10 – Improve Data, Analysis, and Decision Support Tools. 
• Objective 11 – Invest in Water Technology and Science. 

The CWP data and technology related recommended actions, provided below, also encapsulate the need 
for a strategic data framework (see Box 1 and Box 2). 

 

California Water Plan 2018 will provide a report on progress towards water management sustainability. 
This will include further identification of outcomes and the use of data as a tool to measure progress 
towards sustainable outcomes. 

 

 
  

Box 1 — Strategic Data Framework will support multiple actions identified under 
 CWP Objective 10 

Action 10.2 Establish standards and protocols for data collection and management that facilitate the sharing of 
information among agencies and modeling studies. This would include identifying and cataloging existing water data for 
California; creating a water data dictionary; and developing standards and metadata for water data monitoring, 
collection, and reporting. 

Action 10.3 Develop a strategic plan for data management that prioritizes long-term improvements in the monitoring 
network, supports risk-based decision-making, and identifies adequate resources for long-term maintenance of, and 
access to, water management information. 

Action 10.5 Develop a strategy and implementation plan for measuring, compiling, and reporting water use and water 
quality data. The accurate measurement of water use and water quality, as well as the timely publication and broad 
distribution of the resulting data, will facilitate better water planning and management, especially in the context of 
managing aquifers more sustainably. These enhancements will also facilitate the development of more accurate water 
budgets. 

Action 10.6 Sponsor science-based watershed adaptation research and pilot projects to address water management 
and ecosystem needs, improve aquatic species and habitat monitoring, and develop an accessible and standardized 
database for reporting watershed and headwater conditions. 
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Box 2 — Strategic Data Framework will support multiple actions identified under 
CWP Objective 11 

Action 11.2.1 Develop and implement a standardized protocol and implementation plan for water use and water quality 
monitoring and reporting necessary for sustainable California water planning and management. 

Action 11.2.2 Develop a standardized protocol and guidelines for distributed data storage and retrieval for database 
managers with all data linked to the appropriate metadata. 

Action 11.2.3 Development of effective interactive data portals, such as DWR’s Water Planning Information Exchange 
(Water PIE) and UC Davis’ Hobbes Project, should continue with a high priority. 

Action 11.2.4 Support the maintenance of current modeling protocols and standards that provide guidance to water 
stakeholders and decision-makers, as well as their technical staff, as models are developed and applied to solve 
California’s water and environmental problems. The California Water and Environmental Modeling Forum should 
continue to have a major role in this important effort. 

Action 11.3.3 Adapt satellite sensor output to operational use where it is demonstrated that the satellite readings 
represent mature technologies and are being produced on an ongoing basis, making them reliable sources of 
information for water-resources decision-making over the long term. Examples of this include snow-covered areas and 
albedo products. 

Action 11.3.4 Increase use of airborne sensor platforms as a compliment to satellite platforms for sustaining data 
acquisition, providing a gap-fill between satellite missions, and as a cost-effective strategy for collecting data of high 
value but for limited regions at limited times (e.g., snow water resources). 

Action 11.3.5 Provide opportunities and incentives for meaningful partnerships among the National Aeronautics and 
Space Administration, universities, State and local agencies, and non-governmental organizations and the private sector 
to accelerate development and testing of new remote sensor capabilities, including accurately measuring chemical and 
physical attributes of freshwater bodies from unmanned aerial vehicles (drones). 

Action 11.3.6 Increase investments in capacity building for use of remote sensing in water resources management 
applications and decision-making processes; increase outreach and communication to inform the water resources 
management community of potential use and application of satellite data, as well as their limitations. 

Action 11.3.7 Develop standardized strategies and protocols for quantifying uncertainty in measurements, and 
communicating the uncertainty to models or decision-making processes that make use of the measurements. 

Action 11.6.1 Improve watershed data and performance modeling, including improvements in the cost and efficiency of 
data acquisition and modeling, by providing real-time and continuous watershed data (including surface and 
groundwater data) to enhance scenario-planning analysis capabilities. 

Action 11.6.2 Conduct groundwater recharge area mapping and develop related spatial data and models to identify 
groundwater recharge opportunities. 

Action 11.7.1 Improve the cost effectiveness and accuracy of on-farm and district-level water measurement devices 
(flow rate and volume) and soil moisture-sensing technologies to increase. 
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DWR Program Goals, Integration, and Sharing 
Data collection, reporting, management and exchange, as well as water budget development, are key 
aspects to the successful implementation of many DWR programs. The programs include SGM and CWP, 
CASGEM, Urban Water Management Plan (UWMP), Agricultural Water Management Plan (AWMP), 
BDO, Water Use Efficiency, Land and Water Use, Statewide Data, IRWM, as well as California Snow 
Cooperative Snow Surveys, Forecast Coordinated Operations, and River Forecasting under flood 
management.  

There is a need to broaden access to the data across programs to be able to meet DWR’s data collection 
and reporting requirements under SGMA and to successfully achieve the goals of the CWAP. Successful 
implementation of DWR’s SGM Program will require broad input, significant resources, and buy-in from 
multiple program managers across multiple divisions of DWR. 

Integration of program level data related activities will be essential to address the overlapping needs of 
DWR programs. The Strategic Data Framework described in the following chapter will be instrumental 
in resolving many of the overlapping data needs at the program level, as well as successfully 
implementing the relevant mandates and provisions under SGMA and the CWAP. The objectives and 
actions developed for the Strategic Data Framework are geared toward creating connections and 
integration among SGMA, the CWP, and other DWR programs necessary to meet the goals of both 
SGMA and the CWAP. 

Key Outputs and Outcomes of Strategic Data Framework 
Outcomes can be defined on many levels. For example, avoiding the undesirable results identified in 
SGMA are key outcomes identified in legislation. Outcomes can also be defined at the program and 
project levels. Box 3 identifies outputs as well as outcomes at the project level of the Strategic Data 
Framework. 
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Box 3 — Key Outputs and Outcomes of Strategic Data Framework 

Outputs of a Strategic Data Framework 

The following are desired outputs of a strategic data framework: 

• Standardization 

o Standardized water budget components/methods.  

o Clear assumptions, definitions, and data procedures/methods/tools. 

• Consistency 

o Local agencies (e.g., GSAs) will have consistency of data and methods with neighboring basins as 
required by SGMA.  

• Quality Control 

o DWR and local agencies will have a process for reducing/quantifying/qualifying uncertainty. 

• Data and Data Coverage 

o Local agencies will have adequate regional data to assist water budget development on a local scale, and 
DWR will have adequate data to develop water budgets at multiple spatial and temporal scales. 

• Programmatic 

o Established process for developing water budgets in DWR.  

o Formalized information on water budget methods and required data elements provided to local agencies. 

o Water budgets developed at different spatial and temporal scales depending on the purpose and 
audience as well as availability of data and tools. 

o Local agencies will have a simple process for reporting and exchanging water budget data to and from 
DWR. 

o DWR and local agencies will have adequate resources/funding to develop water budgets. 

• Tools 

o Develop or use existing tools/models that help in calculating water budgets (e.g., C2VSim, local and 
regional models). 

o DWR provides tools and technical assistance to local agencies to aid in developing water budgets. 

Outcomes of a Strategic Data Framework 

The following are high level outcomes of a strategic data framework: 

• Sustainable water management through increased transparency, credibility, and acceptance. 

• Reduced redundancy and duplicative efforts. 

• Increased efficiency and reduced costs of reconciliation. 

• Increased access, usability, and consistency. 

• Meets legislative mandates and policy provisions (e.g., SGMA and CWAP). 
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Strategic Data Framework Vision, Objectives, and Actions 
Data can be a powerful tool for tracking performance or 
progress towards achieving an outcome that contributes 
toward water management sustainability. Outcomes can 
be identified at various levels: policy, program, and 
project. The Strategic Data Framework has identified 
outcomes in the form of Visions and outputs in the 
form of Objectives, achieved through a set of Actions at 
the project level. Over time, evaluation of progress 
towards sustainability using the data compiled and 
outputs generated from implementation of the Strategic 
Data Framework will allow refining and further 
identification of desired outcomes.  

The overarching strategic vision of the Strategic Data 
Framework is: 

DWR’s water information is organized and 
integrated in such a manner that it is 
universally accessible and supports watershed-
based water budgets for integrated water 
management (IWM).  

To accomplish the above overarching vision, the four 
data organizing elements of the Strategic Data 
Framework and their associated objectives and actions 
were developed through input and validation from DWR 
staff. For each data organizing element, a list of key 
attributes is provided to supplement and enrich the 
vision. 

The objectives and actions were developed to achieve 
the vision of each organizing element. The raw input 
provided by DWR staff is available in Appendix B of the 
companion document, Supplemental Appendices. 

Data Collection 
The following vision, objectives, and actions were 
developed to support the key outcome of sustainable 
water management with robust data.  

To achieve this vision, DWR has developed the 
following objectives and associated actions. 

Key Definition 

A vision is an aspirational description of 
what would be the “end state” after all the 
objectives and actions are accomplished. 
Key attributes supplement and enrich the 
description of the vision. 

An outcome is what results from an action 
taken. 

Vision for Data Collection 

DWR has comprehensive data collection 
protocols with consistent vocabulary, 
complete metadata, standardized 
methods, and data quality assurance and 
control procedures for all DWR 
programs. 

Key Attributes 

•   Reliable. 
•   Data security. 
•   Definition dictionary. 
•   Tracking features. 
•   Validation and QA/QC features. 
•   Data maintenance. 
•   Automated data transfer. 
•   Geo-referenced and time-stamped. 
•   Easy-to-understand. 
•   Transparent. 
•   Accessible. 

Key Definition 

Data collection includes business practices 
associated with the collection of data by 
DWR. This may include collection of 
monitoring data or land use information. 
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Objective DC 1: Develop comprehensive data collection protocols 
Action DC 1.1: Establish consistent vocabulary and define appropriate and complete metadata 
standards 
Form a data collection working group within DWR to establish clear and consistent vocabulary, metadata, 
quality control processes, standard operating procedures, and data provenance standards for all programs 
and partners.  

Action DC 1.2: Identify duplicate data collection and gaps to increase program efficiency 
Based on evaluation of existing methods and processes of data collection by different DWR programs 
completed as part of current business practices assessment discussed previously, DWR will identify 
where duplicate data collection exists and where programs could be more efficient by way of 
standardizing and ensuring consistency. 

Action DC 1.3: Reconcile historical data from all programs 
DWR will reconcile historical data from all programs to the extent possible with the goal of adhering to 
consistent vocabulary and standardized methods. DWR will convert historical data in tabular forms and 
hand-drawn maps to digital format. DWR will also develop a process for recognizing data that are 
difficult to reconcile and address issues with reconciling data due to changing detection standards and 
limits.  

Objective DC 2: Implement comprehensive data collection protocols 
Action DC 2.1: Implement consistent vocabulary, metadata standards, and standardized 
methods and processes 
DWR will implement consistent vocabulary, metadata standards, quality control processes, and 
standardized methods and processes of data collection across DIRWM/DSIWM programs. 

Objective DC 3: Establish authoritative sources for water-related local government 
boundaries 
Action DC 3.1: Establish water-related local government boundaries 
DWR will coordinate with the Local Agency Formation Commission (LAFCo) to identify authoritative 
sources for water related local government boundaries. 

DWR will coordinate with GSAs, water districts, irrigation districts, urban water management agencies, 
and other local entities to review and verify water-related local government boundaries. 

Objective DC 4: Collaborate with other agencies on statewide data collection 
Action DC 4.1: Collect and share water data including groundwater data 
DWR will coordinate the collection of water resources data including groundwater data with other State, 
federal, and local agencies to fill the significant gaps in currently available information to improve the 
reliability of water supply assessment and integrated groundwater and surface water management. DWR 
will also collect and share water use, supply, and water savings data available in local planning 
documents, including local agency supply augmentation plans that can be used to fill gaps in data. 



 

24     Strategic Vision and Framework for IWM Data and Tools 

Action DC 4.2: Coordinate streamflow gaging measurement sites 
DWR will coordinate, increase, and fund streamflow gauging measurement sites among DWR, USGS, 
and local agencies to ensure that major watersheds in the state have sufficient gauges to support estimates 
of stream-aquifer interactions and water budget. 

Action DC 4.3: Establish standards for ground-based sensors and share telemetry data 
DWR will establish standards for ground-based sensors where standards are lacking or deficient. DWR 
will collect and share telemetry data in real-time and use the telemetry data to fill data gaps to augment 
overall data pool. 

Action DC 4.4: Establish program to develop data sets with other levels of government 
DWR will establish a program to develop data sets cooperatively with other levels of government (e.g., 
OpenStreetMap/National Map). 

Objective DC 5: Fill data collection gaps to support implementation of SGMA, improve 
CWP analysis, and facilitate program integration 
Action DC 5.1: Identify duplicate data collection and gaps for water budget, prioritize needs, and 
improve data collection 
Based on current business practices assessment discussed previously, DWR will identify where potential 
duplication and data gaps for water budget across DWR programs exist, what prioritizations are needed, 
and what data collection could be improved to fill gaps to support implementation of SGMA, as well as 
improving data and analysis in the CWP and other programs. DWR will also determine the temporal 
frequency of data needed by tools and models. 

Action DC 5.2: Develop modular data collection templates 
DWR will develop modular data collection templates that provide flexibility to individual 
programs/entities collecting the data while facilitating consistency and integration across the programs 
sharing the data. 

Objective DC 6: Expand utilization of land-based and remote sensing technologies to 
improve data collection 
Action DC 6.1: Expand utilization of remote sensing technologies to improve large-scale spatial 
data 
DWR will expand utilization of remote sensing technologies to improve collection of large-scale spatial 
data, including land use, crop evapotranspiration, water use, aquifer specific yield, specific storage, and 
vertical and horizontal hydraulic conductivities to develop annual water budget estimates. 

Action DC 6.2: Improve statewide land use survey data collection 
DWR will develop processes for using remotely sensed data to identify and map crops and urban areas. 

Action DC 6.3: Upgrade application for land and water use field surveys 
DWR will upgrade the Land Use Attributer application for land and water use field surveys. 

Action DC 6.4: Develop application for water use 
DWR will develop application to compute water use using remote sensing processes. 
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Action DC 6.5: Improve land subsidence data collection network and capacity to analyze InSAR 
data 
DWR will improve the land subsidence data collection network and DWR’s capacity to analyze 
interferometric synthetic aperture radar (InSAR) and similar data to support implementation of SGMA. 

Objective DC 7: Secure long-term funding for implementing vision and strategies for data 
collection 
Action DC 7.1: Secure long-term funding for data collection 
DWR will develop a budget change proposal (BCP) with a funding plan to support data collection. The 
BCP will be developed by identifying the required level of funding necessary for programs that will be 
collecting data and by coordinating with the associated program managers to obtain funding commitment 
for data collection. 

A phased implementation timeline of the actions to support the key outcome of sustainable water 
management with robust data collection is shown in Table 4. 
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Table 4 — Phased Implementation of Data Collection Actions 

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots
(2016 - 2018)

Integrated Data Collection
(2018 - 2021)

Sustainable Water Management with 
Robust Data

(2021 and beyond)

Objective DC 1: Develop comprehensive data collection protocols
Action DC 1.1: Establish consistent vocabulary and define appropriate and complete metadata standards

Action DC 1.2: Identify duplicate data collection and gaps to increase program efficiency

Action DC 1.3: Reconcile historical data from all programs

Objective DC 2: Implement comprehensive data collection protocols
Action DC 2.1: Implement consistent vocabulary, metadata standards, and standardized methods and processes

Objective DC 3: Establish authoritative sources for water-related local government boundaries
Action DC 3.1: Establish water-related local government boundaries

Objective DC 4: Collaborate with other agencies on statewide data collection
Action DC 4.1: Collect and share water data including groundwater data

Action DC 4.2: Coordinate streamflow gaging measurement sites

Action DC 4.3: Establish standards for ground-based sensors and share telemetry data

Action DC 4.4: Establish program to develop data sets with other levels of government

Objective DC 5: Fill data collection gaps to support implementation of SGMA, improve CWP analysis, and facilitate program integration
Action DC 5.1: Identify duplicate data collection and gaps for water budget, prioritize needs, and improve data collection

Action DC 5.2: Develop modular data collection templates

Objective DC 6: Expand utilization of land-based and remote sensing technologies to improve data collection
Action DC 6.1: Expand utilization of remote sensing technologies to improve large-scale spatial data

Action DC 6.2: Improve statewide land use survey data collection

Action DC 6.3: Upgrade application for land and water use field surveys

Action DC 6.4: Develop application for water use

Action DC 6.5: Improve land subsidence data collection network and capacity to analyze InSAR data

Objective DC 7: Secure long-term funding for implementing vision and strategies for data collection
Action DC 7.1: Secure long-term funding for data collection

Data Collection
VISION: DWR has comprehensive data collection protocols with consistent vocabulary, complete metadata, standardized methods, and data 
quality assurance and control procedures among DWR programs.

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Data Reporting 
The following vision, objectives, and actions were developed to support the key outcome of sustainable 
water management through transparent data reporting. 

To achieve the vision, DWR has developed the following 
objectives and associated actions. 

Objective DR 1: Design a comprehensive data 
reporting system to support DWR programs 
Action DR 1.1: Finalize an inventory of all required 
and voluntary data to be submitted to DWR 
Based on assessment of current business practices 
discussed previously, DWR will finalize an inventory of 
all required and voluntary data types to be submitted to 
DWR, with a special focus on data reporting 
requirements under SGMA, CWP, UWMP, AWMP, and 
other programs. DWR will identify the minimal and 
optional metadata required for each data type. 

Action DR 1.2: Develop a comprehensive data 
reporting process 
DWR will work with a DWR stakeholder committee to 
develop a comprehensive data reporting process for 
different data types. This committee will examine the 
existing data reporting systems in DWR and in future 
SGMA requirements and identify the common data 
elements, technology platforms, reporting protocols, 
requirements, and necessary user experience. DWR will 
also collect and review lessons learned from previous 
data reporting efforts. 

Action DR 1.3: Develop standardized data reporting 
templates 
DWR will develop and enhance standardized data 
reporting templates for GSPs while also considering the 
requirements for other planning documents, such as the 
CWP, UWMPs, AWMPs, and IRWMPs. This will 
enable local agencies to submit data one time only, and 
thus avoid duplication and promote consistency. 

Action DR 1.4: Coordinate with SWRCB for alignment and consistency under SGMA 
DWR will coordinate with the SWRCB for alignment and consistency under SGMA, in terms of the 
mandatory and voluntary data requirements. 

Key Definition 

Data reporting includes submission of 
data and reports by local, State, or federal 

agencies to DWR. 

Vision for Data Reporting 

DWR has an enterprise-scale data-
reporting system for local agencies to 
submit data for all DWR programs in a 

secure, easy, standardized, and 
transparent manner. 

Key Attributes 

• Web-based. 
• One-stop-shop for data submittal. 
• GIS-based. 
• Easy-to-use. 
• Easy-to-learn and understand. 
• Easy-to-access. 
• Reliable. 
• Flexible. 
• Data security. 
• Well-documented with metadata. 
• Submission tracking. 
• Fast system performance. 
• Validation and QA/QC features. 
• Version control. 
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Objective DR 2: Collaborate with GSAs, IRWM groups, and local agencies 
Action DR 2.1: Develop an outreach plan for GSAs, IRWM groups, and/or local agencies 
DWR will develop an outreach plan and conduct listening sessions with GSAs, IRWM groups, local 
agencies, and tribal entities regarding data reporting requirements, protocols, system attributes, and data 
security. 

Action DR 2.2: Work with GSAs to establish "best practices" 
DWR will work with GSAs to establish "best practices" for SGMA-related and other types of data 
gathering. DWR will also coordinate with GSAs to familiarize them with the comprehensive data 
reporting process developed by DWR. 

Action DR 2.3: Establish feedback process with GSAs, IRWM groups, and local agencies 
DWR will establish a feedback process with GSAs, IRWM groups, and local agencies to reconcile data 
and methodologies, and assure quality control and improve system performance.  

Objective DR 3: Test and evaluate data reporting system through pilot projects 
Action DR 3.1: Test and evaluate data reporting system 
In partnership with GSAs, local agencies, and tribal entities, DWR will develop a pilot data reporting 
system to enable GSAs, IRWM groups, and local agencies to report their data to DWR. The pilot 
reporting system will include features to meet the needs of the local agencies, and robust data extraction 
and quality control components to avoid the need for duplication. DWR will expand the pilot data 
reporting system for groundwater basin modification requests, local surface water storage, and 
adjudicated basin data reporting required under SGMA. 

Objective DR 4: Develop a full-scale data reporting system 
Action DR 4.1: Develop a full-scale data reporting system for SGMA 
Building on the pilot projects for basin boundary modifications and adjudicated basins, DWR will 
develop a full-scale data reporting system for all data required for GSPs under SGMA. 

Objective DR 5: Secure long-term funding for implementing vision and strategies for data 
reporting 
Action DR 5.1: Secure long-term funding for data reporting 
DWR will develop a budget change proposal (BCP) with a funding plan to support data reporting. The 
BCP will be developed by identifying the required level of funding necessary for programs that will have 
data reported to them, and by coordinating with the associated program managers to obtain funding 
commitment for data reporting. 

Action DR 5.2: Utilize grant funding incentives 
DWR will utilize grant funding incentives to require data reporting by GSAs/local agencies based on 
standards and protocols that are consistent with DWR’s data reporting system.  

Table 5 shows a phased implementation timeline of the actions taken to support the key outcome of 
sustainable water management combined with transparent data reporting.  
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As part of clarifying data reporting responsibilities by GSAs/IRWM groups/local agencies, Table 6 
summarizes DWR’s preliminary recommendations of which data should be collected and shared by 
DWR/State Agencies, and which data should be the responsibility of GSAs/IRWM groups/local agencies. 
The list of recommended data to collect includes water supply (groundwater, surface water, 
recycled/reuse) and water use. For both water supply and water use, data should include the total in each 
case as well as breakdown for urban, industrial, agricultural, managed recharge, and managed wetlands.  
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Table 5 — Phased Implementation of Data Reporting Actions 

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots
(2016 - 2018)

Enterprise Data Reporting
(2018 - 2021)

Sustainable Water Management through 
Transparent Data Reporting

(2021 and beyond)

Objective DR 1: Design a comprehensive data reporting system to support SGMA
Action DR 1.1: Finalize an inventory of all required and voluntary data to be submitted to DWR

Action DR1.2: Develop a comprehensive data reporting process

Action DR 1.3: Develop standardized data reporting templates

Action DR 1.4: Coordinate with SWRCB for alignment and consistency under SGMA

Objective DR 2: Collaborate with GSAs, IRWM groups, and local agencies
Action DR 2.1: Develop an outreach plan for GSAs, IRWM groups, and/or local agencies

Action DR 2.2: Work with GSAs to establish "best practices"

Action DR 2.3: Establish feedback process with GSAs, IRWM groups, and local agencies

Objective DR 3: Test and evaluate the data reporting system through pilot projects
Action DR 3.1: Test and evaluate data reporting system

Objective DR 4: Develop a full scale data reporting system
Action DR 4.1: Develop a full scale data reporting system for SGMA

Objective DR 5: Secure long-term funding for implementing vision and strategies for data reporting
Action DR 5.1: Secure long-term funding for data reporting

Action DR 5.2: Utilize grant funding incentives

Data Reporting
VISION: DWR has an enterprise scale data reporting system for local agencies to submit data for all DWR programs in a secure, easy, 
standardized, and transparent manner.

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Table 6 — Recommended Data Collection Responsibilities by State and Local Agencies 

Data 

Recommended Data Collection Responsibilities 

DWR and other State Agencies 
GSAs, IRWM Groups, and Local 
Agencies 

Aquifer characterization and properties   
Change in groundwater in storage   
Climate/climate change data   
Evapotranspiration   
Groundwater elevation   
Groundwater extraction   
Land subsidence   
Land surface elevation   
Land use (crop type and acreage)   
Recycled/reused water   
Socioeconomic data   
Streamflow   
Surface water supply   
Sustainable yield   
Water budget   
Water reliability maps   
Water use   
Well test data   
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Data Management and Exchange 
The following vision, objectives, and actions were 
developed to support the key outcome of sustainable 
water management with an enterprise data 
management and exchange system.  

To achieve the vision, DWR has developed the 
following objectives and associated actions. 

Objective DME1: Develop preliminary design 
for enterprise data management system 
Action DME 1.1: Perform requirements analysis 
DWR will perform a requirements analysis to review 
and analyze requirements for an enterprise data 
management system.  

Action DME 1.2: Establish a data catalogue and 
data dictionary, and develop standards and 
protocols 
DWR will establish a data catalogue and data 
dictionary with a common vocabulary, and develop 
standards and protocols for data management 
consistent with the needs of various DWR programs, 
including SGMA and the CWP. 

 

Vision for Data Management and 
Exchange  

DWR has an enterprise data management 
and exchange system that uses a clear and 

consistent vocabulary, has complete 
metadata, is accessible from both inside 

and outside DWR (with appropriate levels 
of permissions), has standard operating 

procedures, and facilitates the collection, 
submittal, sharing, and use of data. 

 

Key Attributes 

•   Web-based. 
• GIS-based. 
• Easy-to-use and understand. 
• Easy-to-train. 
• Easy-to-access. 
• Reliable. 
• Secure. 
• Well-documented with metadata.  
• Flexible and extensible. 
• Query library. 
• Fast system performance. 
• Validation and QA/QC features. 
• Aggregation, disaggregation, and 
summarization capabilities across different 
spatial and temporal scales. 

Key Definition 

Data management and exchange includes 
storing and managing data by DWR as well 
as sharing the data with the public and other 
agencies.  

Key Definition 

An enterprise data management system is 
one that considers the requirements and 
satisfies the needs of the organization as a 
whole, rather than those of individual users. 

Key Definition 

Cloud-based refers to applications, 
computing, and storage that reside in the 
Internet and enable on-demand access to a 
shared pool of computing resources and 
physical storage that spans multiple servers. 
This results in increased processing speed, 
accessibility, security, and flexibility. 
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Action DME 1.3: Form an intradepartmental data management and exchange working group 
DWR will form an intradepartmental working group with the charge of addressing technical issues related 
to both data management and data exchange, such as: 

• Centralized vs. federated data management. 
• Cloud-based processing and storage. 
• Choice of database and visualization platform. 
• Open source vs. custom and proprietary. 
• Program-specific needs and transition plan. 
• Linkage and data translation with local, State, and federal agencies, and tribal entity databases. 
• Access to land and water use data by the public. 
• Data validation.  
• Coordination with DTS and GIS committee. 
• Data access and security. 

 
Action DME 1.4: Develop an inventory and linkages among current data sets, systems, and 
models 
DWR will develop an inventory and linkages among data sets, systems, and models in DWR, including 
functionalities and end users of these data sets, systems, and models.  

Objective DME 2: Build in-house DWR capacity for data management 
Action DME 2.1: Develop in-house data management expertise 
DWR will develop and maintain a consistent and appropriate level of in-house data management expertise 
within DWR programs and the Division of Technology. All of DIRWM/DSIWM’s program needs will be 
served by expanding and strengthening the Data Publication, Exchange and Management section within 
the Integrated Data and Analysis Branch of DSIWM. 

Action DME 2.2: Implement training and outreach program for users 
DWR will implement a training and outreach program and provide technical assistance for DWR users of 
the data management and exchange system. 

Objective DME 3: Develop preliminary design for data exchange system 
Action DME 3.1: Perform requirements analysis 
DWR will perform a requirements analysis to review and analyze requirements for a data exchange 
system. DWR will compare the requirements with the Water PIE needs assessment and determine 
opportunities for integration of projects. 

Action DME 3.2: Establish data exchange protocols 
DWR will establish data exchange protocols consistent with the needs of various DWR programs, 
including SGMA and the CWP. DWR will also consider linkages to SWRCB datasets, as well as those of 
GSPs and local, federal, tribal, and other State agencies. 

Action DME 3.3: Collaborate with agencies for data exchange 
DWR will coordinate data sharing with other state and federal agencies. DWR will establish a feedback 
process with GSAs, IRWM groups, and local, State, federal, and tribal agencies to reconcile data and 
methodologies, and assure quality control and improve system performance. DWR will also conduct 
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listening sessions with GSAs, IRWM groups, and local agencies to receive feedback. 

Objective DME 4: Test and evaluate the preliminary design through pilot projects 
Action DME 4.1: Develop a pilot project of a data exchange system 
DWR will develop a pilot project of a data exchange system to demonstrate the utility and interaction of 
system attributes, including data retrieval, quality control, processing, sharing, and visualization from a 
sample set of data collection and data reporting systems. 

Action DME 4.2: Expand pilot project to develop a data exchange methodology/application with 
SWRCB 
DWR will expand the data exchange system pilot project by developing a data exchange 
methodology/application for water rights, surface water diversion data, water quality data, and other 
relevant data from SWRCB in an effort to support implementation of SGMA. 

Action DME 4.3: Expand pilot project to develop a data exchange methodology/application with 
USBR 
DWR will expand the data exchange system pilot project by developing a data exchange 
methodology/application for relevant data from USBR in an effort to support implementation of SGMA. 

Objective DME 5: Develop and implement modular components of an enterprise data 
management and exchange system 
Action DME 5.1: Design and implement an enterprise data management system 
DWR will design and implement, in phases, an enterprise data management system to improve the 
transparency and efficiency of DWR program activities, including SGMA and the CWP. 

The starting point in this will be developing a system for data from the CWP and other programs, 
including groundwater data, social and economic data, water use, land use, water supplies, water 
balances, and future scenarios. The data management system will also provide data for various models. 
Note that individual programs will have to start collecting and maintaining these data before the data can 
be incorporated into an enterprise system. 

Action DME 5.2: Develop data exchange system to allow public access to water budget and 
other data 
DWR will develop a GIS-based data exchange system for sharing and allowing public access to water 
budget information, as well as other data, at different spatial (e.g., planning area, hydrologic region, GSA) 
and temporal scales (e.g., recent years and future scenarios). 

Action DME 5.3: Explore linking federal and other state datasets through the data exchange 
system 
DWR will explore establishing a web services link to NASA's Earth Observation system to bring imagery 
and radar-derived Earth surface data into DWR's enterprise data exchange system. DWR will also explore 
establishing a web services link to the California Integrated Water Quality System (CIWQS) data from 
the SWRCB, as well as other State and federal databases, as determined by the working group. 

Objective DME 6: Secure long-term funding for implementing vision and strategies for 
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data management and exchange 
Action DME 6.1: Secure long-term funding for data management and exchange  
DWR will develop a budget change proposal (BCP) with a funding plan to support the development and 
implementation of the data management and exchange system. The BCP will be developed by identifying 
the required level of funding necessary for programs that will use the data management and exchange 
system, and by coordinating with the associated program managers to obtain funding commitment. 

A phased implementation timeline of the actions taken to support the key outcome of sustainable water 
management by means of enterprise data management and exchange is shown in Table 7. 
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Table 7 — Phased Implementation of Data Management and Exchange Actions 

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots
(2016 - 2018)

System Implementation, Funding, and 
Capacity Building

(2018 - 2021)

Enterprise Data Management and 
Exchange

(2021 and beyond)

Objective DME 1: Develop preliminary design for enterprise data management system
Action DME 1.1: Perform requirements analysis

Action DME 1.2: Establish a data catalogue and data dictionary and develop standards and protocols

Action DME 1.3: Form an intradepartmental data management and exchange working group

Action DME 1.4: Develop an inventory and linkages among current data sets, systems, and models

Objective DME 2: Build in-house DWR capacity for data management
Action DME 2.1: Develop in-house data management expertise

Action DME 2.2: Implement training and outreach program for users

Objective DME 3: Develop preliminary design for data exchange system
Action DME 3.1: Perform requirements analysis

Action DME 3.2: Establish data exchange protocols

Action DME 3.3: Collaborate with agencies for data exchange

Objective DME 4: Test and evaluate the preliminary design through pilot projects
Action DME 4.1: Develop a pilot project of data exchange system

Action DME 4.2: Expand pilot project to develop a data exchange methodology/application with SWRCB

Action DME 4.3: Expand pilot project to develop a data exchange methodology/application with USBR

Objective DME 5: Develop and implement modular components of enterprise data management and exchange system
Action DME 5.1: Design and implement an enterprise data management system

Action DME 5.2: Develop data exchange system to allow public access to water budget and other data

Action DME 5.3: Explore linking federal and other state datasets through the data exchange system

Objective DME 6: Secure long-term funding for implementing vision and strategies for data management and exchange
Action DME 6.1: Secure long-term funding for data management and exchange

Data Management and Exchange
VISION: DWR has an enterprise data management and exchange system that uses a clear and consistent vocabulary, has complete metadata, 
is accessible within and outside DWR with appropriate levels of permissions, has standard operating procedures, and facilitates the 
collection, input, dissemination, and use of data.

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Water Budget Methods  
The following vision, objectives, and actions were 
developed to support the key outcome of successful 
SGMA implementation through a defensible water 
budget.  

To achieve this vision, DWR has developed the 
following objectives and associated actions. 

Objective WB 1: Develop a defensible framework 
for water budgets 
Action WB 1.1: Define the temporal and spatial data 
components needed for estimating water budgets and 
establish a common vocabulary 
DWR will define the different temporal and spatial data 
components needed for estimating water budgets. DWR 
will also establish a data catalogue and data dictionary with 
common vocabulary, consistent with GSP regulations. 

Action WB 1.2: Form a water budget working group 
DWR will form an internal water budget working group 
with management support to address technical issues such 
as: 

• Stream aquifer interaction. 
• Environmental flow requirements. 
• Surface water accretion and depletion. 
• Consideration of future hydrologic, land use, and                

climatic conditions. 
• Geologic and hydrogeologic data. 
• Crops and land use data. 
• Subsidence data. 
• Managed wetlands water use. 
• Subsurface inflows and outflows. 
• Infiltration and deep percolation to groundwater                                                                                         

basins.  
• Groundwater pumping data and/or estimates 

(agricultural, urban, and managed wetlands). 
• Water reuse (surface water, groundwater, 

recycled water, stormwater, rainwater, and urban and 
agricultural runoff). 

• Data validation process. 
• Common assumptions and methods among 

various DWR programs.Linkages between the CWP and 
SGMA requirements. 

Vision for Water Budget Methods 

DWR has a defensible method for 
estimating watershed-based water budgets 

that allows for flexible spatial and 
temporal scales, can be utilized by GSAs 

and local agencies, and leads the way 
towards consistent water budgets 

developed by local, State, and federal 
agencies, and tribal entities. 

 

Key Attributes 

• Well-documented with a definition 
dictionary. 
• SGMA compliant and consistent with 
CWP and other DWR programs. 
• Scientifically sound. 
• Inclusive of regions with sparse data. 
• Hydrologically robust (i.e., accounts for 
water year types and regional variability). 
• Includes movement of water between 
and within basins and both short-term and 
long-term stream-aquifer interaction.   
• Transparent (i.e., all data sources and 
analysis methods are documented). 

Key Definition 

Water budget methods include analysis and 
modeling performed by DWR to develop 
water budgets by computing/ estimating 
various components of the water budgets. 
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Action WB 1.3: Establish a water budget framework linking the CWP and GSPs 
DWR will establish a water budget framework linking the CWP with the GSPs that can accommodate 
local variability, data and tool availability, and meet SGMA requirements. The water budget framework 
will include a comprehensive demand/supply portfolio. 

Action WB 1.4: Define Water Reliability Index and Map 
The water budget framework being developed will be enhanced by incorporating the water reliability 
index (WRI) concept when developing water reliability maps (WRMs) at both the GSA level and other 
geographic scales. Water budgets in conjunction with WRMs will help support water security for the 
people, environment, and economy. 

Objective WB 2: Collaborate with and support GSAs, IRWM groups, and local agencies 
Action WB 2.1: Form partnerships with GSAs, IRWM groups, and/or local agencies to conduct 
pilot water budget studies 
DWR, under the CWP team’s leadership, will form partnerships and conduct listening sessions with 
GSAs, IRWM groups, and/or local agencies to conduct pilot water budget studies that can be used to 
inform the CWP and GSPs. DWR will also establish a feedback process with GSAs to reconcile data, 
methodologies, and water budget estimates. 

Action WB 2.2: Build capacity and expertise to support GSAs, IRWM groups, and local agencies 
DWR will build capacity and expertise in the Regional Offices, with respect to IWFM and other tools, in 
order to support GSAs, IRWM groups, and local agencies in the use of IWFM and other tools, as 
appropriate, to develop water budgets.  

Objective WB 3: Test and evaluate the water budget and water reliability mapping 
framework through pilot projects 
Action WB 3.1: Develop pilot water budget estimate and water reliability maps for the CWP 
DWR will develop a pilot water budget estimate and water reliability maps (WRMs) for the CWP, 
consistent with SGMA requirements, using Bulletin 118 subbasins and overlying watersheds for one 
Central Valley (CV) (Tulare Lake) and one non-CV (Central Coast) hydrologic region. DWR will utilize 
available CWP water portfolio data in the C2VSim model to address the need to include a groundwater 
component, stream aquifer interactions, and inter-basin subsurface flows in the water portfolio data. GSA 
level WRMs will be defined and developed in collaboration with established GSAs by utilizing the 
following water budget components: supply (surface water, imported supply, reused/recycled water, 
groundwater), demand (based on land use and associated data), and component inflows/outflows at the 
basin level. For basins without established GSAs, DWR will develop WRMs. DWR will also develop 
planning area and hydrologic region-level WRMs for the Tulare Lake and Central Coast hydrologic 
regions based on the GSA/basin data aggregated to planning area and hydrologic region. 

Objective WB 4: Develop water budget for state of California 
Action WB 4.1: Implement and evaluate the water budget framework linking the CWP and GSPs 
DWR will implement the water budget framework linking the CWP and GSPs based on the lessons 
learned from the two hydrologic region pilot projects to develop water budgets and WRMs for the entire 
state of California. DWR will coordinate with GSAs, IRWM groups, and local agencies to identify basins 
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that use integrated groundwater-surface water models to support their water resource management. DWR 
will also evaluate, both internally and externally, the effectiveness and use of the tools developed to 
support water budgets and WRMs, and then recommend how these tools can be improved. 

Action WB 4.2: Expand the use of models to support water budgets developed for the 2023 
CWP 
DWR will expand the use of IWFM, C2VSIM, and other models, including CalSim and WEAP, to 
advance water budgets and WRMs for the 2023 CWP. DWR will develop any necessary pre and post 
processing software tools for preparing model input data and summarizing model results. DWR will share 
the available tools with GSAs for their use. 

Action WB 4.3: Develop a cloud-based water budget calculator for use by GSAs 
DWR will develop a standardized, universally acceptable, secure, accessible cloud-based water budget 
calculator for use by GSAs. 

Action WB 4.4: Develop other necessary analytical tools to assess undesirable results 
DWR will develop analytical tools, as required, to ensure that measurable objectives to reduce and 
ultimately eliminate undesirable results defined under SGMA are being met by the GSPs. If appropriate, 
these tools will be integrated with the water budget methods. DWR will share the developed tools with 
GSAs, IRWM groups, and local agencies. 

Objective WB 5: Secure long-term funding for implementing vision and strategies for 
water budget 
Action WB 5.1: Secure long-term funding for water budget methods and other analytical tools 
DWR will develop a budget change proposal (BCP) with a funding plan to support water budget methods. 
The BCP will be developed by identifying the required level of funding necessary for programs that will 
be using the water budget framework and other analytical tools, and by coordinating with the associated 
program managers to obtain funding commitment. Such funding commitments will enable DWR to 
implement the water budget framework and develop other analytical tools, which can be used to ensure 
that measurable objectives are being met by the GSPs to reduce and ultimately eliminate undesirable 
results defined under SGMA. 

A phased implementation timeline of the actions taken to support the key outcome of sustainable SGMA 
implementation through a defensible water budget is shown in Table 8. 
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Table 8 — Phased Implementation of Water Budget Methods Actions 

 

  

PHASE 1 PHASE 2 PHASE 3

Vision, Standardization, and Pilots
(2016 - 2018)

Water Budget Development, System 
Implementation, Funding, and Capacity 

Building
(2018 - 2021)

SGMA Implementation through 
Defensible Water Budget

(2021 and beyond)

Objective WB 1: Develop a defensible framework for water budget
Action WB 1.1: Define the temporal and spatial data components needed for estimating water budgets and establish common vocabulary

Action WB 1.2: Form a water budget working group

Action WB 1.3: Establish a water budget framework linking the CWP and GSPs

Action WB 1.4: Define Water Reliability Index and Map

Objective WB 2: Collaborate with and support GSAs, IRWM groups, and local agencies
Action WB 2.1: Form partnerships with GSAs, IRWM groups, and/or local agencies to conduct pilot water budget studies

Action WB 2.2: Build capacity and expertise to support GSAs, IRWM groups, and local agencies

Objective WB 3: Test and evaluate the water budget and water reliability mapping framework through pilot projects
Action WB 3.1: Develop pilot water budget estimate and water reliability maps

Objective WB 4: Develop water budget for state of California
Action WB 4.1: Implement and evaluate the water budget framework linking the CWP and GSPs

Action WB 4.2: Expand the use of models to support water budgets developed for the 2023 CWP

Action WB 4.3: Develop a cloud-based water budget calculator for use by GSAs

Action WB 4.4: Develop other necessary analytical tools to assess undesirable results

Objective WB 5: Secure long-term funding for implementing vision and strategies for water budget
Action WB 5.1: Secure long-term funding for water budget methods and other analytical tools

VISION: DWR has a defensible method for estimating watershed based water budgets that allows for flexible spatial and temporal scales, 
can be utilized by GSAs and local agencies, and leads the way towards consistent water budgets developed by local, state, and federal 
agencies, and tribal entities.

Water Budget Methods

2016                                     2017                                    2018                            2019                    2020                    2021                                   2025                               FUTURE

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING

ONGOING
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Overarching Strategic Vision 

DWR’s water information is 
organized and integrated in such 
a manner that it is universally 
accessible and supports 
watershed-based water budgets 
for integrated water 
management (IWM). 

Implementing the Strategic Data Framework 
Successfully realizing the overarching strategic vision of the Strategic Data Framework will require 
implementing specific actions related to data collection, reporting, management and exchange, and water 
budget methods. Many of the actions identified are cross-cutting and will require well-coordinated effort 
for successful and cost-effective implementation. Because of interdependencies, many of the actions will 
also require tiered implementation. The cross-cutting actions, discussed below, include standards and 
protocols, communication and outreach, and long-term funding.  

Standards and Protocols  
Data collection, reporting, management and exchange, and water 
budget methods all include actions related to data standards and 
protocols (see Table 9). Recognizing the cross-cutting nature of 
these actions, close coordination and communication will be 
essential to develop standards and protocols for each data category 
that will ensure consistency and acceptance. 

Communication and Outreach 
Successful implementation of the Strategic Data Framework will 
depend on effective communication and outreach, as well as 
coordination with local, State, and federal agencies. Data collection, 
reporting, management and exchange, and water budget methods all 
include actions related to communication and outreach (see Table 9). 

Communication will provide for continuous sharing of information regarding all aspects of implementing 
the Strategic Data Framework. DWR expects to accomplish the following through communication: 

• Engagement: Active engagement of different DWR programs in design, development, 
implementation, and deployment of the Integrated Data Framework. In addition, GSAs, IRWM 
groups, and local agencies will be engaged on an ongoing basis to provide feedback on the ease 
of use and utility of the system. 

• Education: Inform, educate, and train local agencies and other stakeholders about the data 
standards and the State’s role in evaluating water budget methods, sustainability, and water 
availability. 

• Accessibility: Provide easy access to informative materials, progress, training videos, and 
technical assistance to encourage wider use of the Strategic Data Framework. 

• Accountability: Measure and regularly report on the progress and accomplishments of 
development and implementation of the Strategic Data Framework in a transparent manner. 

• Key Messages: The following are some of the key messages that must be understood by DWR 
Program staff and communicated to GSAs, IRWM groups, and local, tribal, State, and federal 
agencies. 
o Data standards and consistent water budget methods must be adhered to by all participants 

in the Strategic Data Framework. 
o System development will occur in an incremental manner in phases; it will take a decade or 

so for full implementation of the Strategic Data Framework. 
o Active participation and timely feedback on the ease of use and utility of the system at 

various stages of development is critical for successfully implementing the Strategic Data 
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Framework. 
o DWR will publish guidance documents and provide tools for use by GSAs, IRWM groups, 

and local agencies for the development of water budgets. 
o DWR must ensure long-term sustained funding, while GSAs, IRWM groups, and local, 

tribal, State, and federal agencies also need to commit to the necessary funding to discharge 
their responsibilities related to data collection and reporting. 

 

Table 9 — Cross-cutting Actions: Data Collection, Reporting, Management and Exchange, and 
Water Budget Methods 

Cross-Cutting 
Actions 

Data Collection Data Reporting Data Management 
and Exchange 

Water Budget 
Methods 

Actions Related to 
Standards and 
Protocols 

DC 1.1: Establish 
consistent vocabulary 
and define 
appropriate and 
complete metadata 
standards. 
DC 2.1: Implement 
consistent 
vocabulary, metadata 
standards, and 
standardized methods 
and processes. 

DR1.2: Develop a 
comprehensive data 
reporting process. 

DME 1.2: Establish a 
data catalogue and 
data dictionary and 
develop standards 
and protocols. 
DME 3.2: Establish 
data exchange 
protocols. 

WB 1.1: Define the 
temporal and spatial 
data components 
needed for estimating 
water budgets and 
establish common 
vocabulary. 

Actions Related to 
Communication and 
Outreach 

DC 4.1: Collect and 
share water data 
including groundwater 
data.  
DC 4.2: Coordinate 
streamflow gaging 
measurement sites. 
DC 4.4: Establish 
program to develop 
data sets with other 
levels of government. 

DR 1.4: Coordinate with 
SWRCB for alignment 
and consistency under 
SGMA. 
DR 2.1: Develop an 
outreach plan for GSAs, 
IRWM groups, and/or 
local agencies. 
DR 2.2: Work with 
GSAs to establish "best 
practices." 
DR 2.3: Establish 
feedback process with 
GSAs, IRWM groups, 
and local agencies. 

DME 3.3: Collaborate 
with agencies for data 
exchange. 

WB 2.1: Form 
partnerships with 
GSAs, IRWM groups, 
and/or local agencies 
to conduct pilot water 
budget studies. 

Actions Related to 
Long-term Funding 

DC 7.1: Secure long-
term funding for data 
collection. 

DR 5.1: Secure long-
term funding for data 
reporting. 
DR 5.2: Utilize grant 
funding incentives. 

DME 6.1: Secure 
long-term funding for 
data management 
and exchange. 

WB 5.1: Secure long-
term funding for water 
budget methods and 
other analytical tools. 
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Long-term Funding 
Data collection, reporting, management and exchange, and water budget methods all include actions 
related to the need for secured funding for implementing the Strategic Data Framework (see Table 9). To 
accomplish the objectives and actions envisioned in the Strategic Data Framework, a commitment to 
dedicated, long-term, and sustained funding to DWR must be ensured. 

Tiered Implementation 
A tiered implementation showing how data and information from the Strategic Data Framework supports 
diverse elements of integrated water management in California is depicted in Table 10. These elements 
include: 

• SGMA needs. 
• Information for water market analysis. 
• Management of headwaters land use. 
• Water rights data and information to support supply management. 
• System reliability (including SWP and CVP). 

 

Strategic Data Framework’s Nexus to DWR’s Water Reliability Business Area 
Finally, the nexus of DWR’s water reliability business area delivery framework and the Strategic Data 
Framework is illustrated in Figure 2. The associated business areas are: 

• Water management portfolio. 
• CVP/SWP integration and operation. 
• Regional sustainability management. 
• Project implementation. 
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Table 10 — Tiered Implementation Illustrating How Strategic Data Framework Supports Integrated Water Management 
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Figure 2 — Strategic Data Framework’s Nexus to DWR’s Water Reliability Business Area 
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