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Proposed Project 

Objective 

Answer several common drought management questions using the recently published urban 
water use and supply drought dataset. After analyzing these data, describe automated workflows 
for analysis, gaps in information, and any necessary skills used in the analysis to support future 
data governance and staffing recommendations. 

Environmental Motivation 

Data are collected across California to better predict and manage droughts, but they have been 
disparately housed in siloed repositories and are not well described. It is challenging for both the 
public and water managers to make decisions about how to best manage resources during 
scarcity if they do not understand, or do not know where to find data.  

The California Water Data Consortium (Consortium) has been working with FlowWest to support 
the State Water Resources Control Board (SWRCB) and Department of Water Resources (DWR) 
as they work to publish urban water use and supply data related to drought on the California 
Natural Resources Agency Open Data Portal (CNRA Portal). Both agencies serve different 
regulatory needs, and often collect different, but complimentary data on drought and water use 
and supply. Until recently, these data have been unpublished, or published independently by 
department, and it was difficult to answer common water management questions using these 
data.  

These data are now compiled in an analysis-ready format and publicly available on the CNRA 
Portal. The Consortium, SWRCB, and DWR aim to ensure that these data are useful for 
researchers, state staff, and the public leading to support during drought, improved planning, 
broader uptake of conservation efforts, and communication to the public. 

Data Science Need 

Our goal is to determine that data published on the CNRA Portal is sufficient, useful, and 
accessible for all Californians. To this end, using the recently published urban water and drought 
data, we hope to work with Bren to answer several common drought management questions from 
a variety of perspectives: 
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Customer/Resident:  

• Is my water supplier impacted or at risk for the upcoming year due to drought? Has my 
supplier been impacted by drought in the past? If so, when and what were the effects? 

• Are my neighbors impacted by drought in the same way I am? 
• It is raining – why is my local water supplier concerned about drought? 
• How much water will my region need to conserve if we enter a drought?  

Water Managers: 

• Where are suppliers at risk of shortage? What is their history of shortage? 
• What is the projected drought risk for a supplier over the next 5 years? 

In attempting to answer these questions, we hope to identify how successful a skilled researcher 
could be in answering these questions using publicly available data, and to identify where gaps 
might exist.  

We realize however, that many folks attempting to answer these questions might not have the 
skills or time to perform the same analysis undertaken by a Bren student. To this end, we hope to 
work with Bren to create a visualization and automated workflow that would allow utility 
customers or water managers, respectively, to engage with this information and answer 
questions from their perspective, and to document the skills and tools needed to conduct such 
analysis efficiently. We hope to work with Bren students to identify what enabling conditions must 
be present for the data to be used (i.e. staff, training, tools, legal frameworks). 

Deliverables 

Audience 
The primary audience for these deliverables are water managers at the state who can use the 
findings from this project to make improvements to these dataset(s) and ensure their usefulness 
over time, with potential to include water suppliers and the public if a visualization is developed. 
 

1. Gap analysis 
Please identify gaps in the information provided. Was the public dataset and/or publicly available 
data on this topic sufficient to answer the management questions? 
 

2. Automated workflow for analysis 
Preferably in R, create an automated workflow that could be used by a state water manager to 
reproduce your analysis using these data. 
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3. Recommendations for governance, training, and staffing 

Based on the analysis conducted, what skills would you identify as necessary to conduct such a 
project? What training, governance, and staff roles do you believe would be necessary for water 
managers to reproduce this workflow and most efficiently maintain the dataset over time? 
 

4. Presentation(s) to CA SWRCB and DWR staff 

SWRCB and DWR staff are committed to remaining engaged with this project and are eager to see 
it’s outcomes. Students will be invited to give at least one presentation on their work to CA state 
staff and other external stakeholders. 
 

5. (Optional) Visualization with Geospatial Analysis 

Can these data be used to create a usable communication tool or visualization describing the 
impact of drought across California’s urban water suppliers? 
 

Data Access and Availability 
Data to support drought planning and management published on CNRA Open Data Portal in 
analysis-ready tables. These data include water shortage forecast data from the DWR Annual 
Water Supply and Demand Assessments (monthly and annual forecast) and Urban Water 
Management Plans (five year annual forecast); actual water shortage levels reported to the 
SWRCB; historical production and delivery data reported to the SWRCB; water supply facility 
locations reported to the SWRCB. These data are available on the CNRA Open Data Portal in csv 
format with associated metadata. Processing scripts, along with a data management plan, data 
and metadata, are also available on GitHub. This project could leverage other publicly available 
datasets, though this is not required. This includes: Population data, PWSID and DWR ORGID 
crosswalk, drinking water system boundaries, and reservoir, snow pack, precipitation data. 
 

Project Requirements 
 

Predefined Approaches 
There are no predefined approaches the students must adhere to when creating the project 
deliverables. We welcome the students’ input in designing the best approach. 
 

Technical Requirements 
Because state staff are primarily familiar with R, any reproducible workflows to conduct the 
analysis of these data would ideally use R, although Python may also be acceptable. Students 
should also be familiar with GitHub, as workflows may be published there. We are open to 
students using other software and computational tools of their choice to complete the work and 
relevant statistical analyses. 
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Supporting Materials 
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Budget and Justification 

No additional funding will be required for the completion of this project. 

Client Letter of Support – see attached 
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MEDS Project Selection Committee 
Bren School of Environmental Science & Management 
2400 Bren Hall 
UC Santa Barbara, CA 93106 
 
Dear MEDS Project Selection Committee, 
 
The California Water Data Consortium is enthusiastic about submitting the proposal “Data 
for Drought Resiliency” as a potential MEDS program capstone project. 
 
As the clients on this project, we can commit to regular consultation and supervision 
throughout the duration of the project with a minimum of bi-weekly meetings to ensure 
consistent communication and collaboration. We do not anticipate needing additional 
funding to complete this project. 
 
All of the data necessary to complete this project are available and linked within the 
project proposal. We will answer any relevant questions and do our best to provide any 
additional data as needed. 
 
Thank you for considering this project proposal, and please let us know if there is any 
additional information we can provide. 
 
Thank you, 
 
 
 
 
Robyn Grimm, PhD 
CEO and President 
California Water Data Consortium 

Docusign Envelope ID: 694FF034-5803-4BA6-BFC6-EB00C51C00F1
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