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Phase 1B Common Project Tasks  
 
The phase 1B scope of work deepens and builds on the three initial project tasks from the Data 
Collaborative phase one MOU executed January 21, 2016 to integrate water use data, surface insights on 
statewide water efficiency and statistically evaluate the effectiveness of water efficiency actions like the 
turf rebate program.   
 
The Phase 1B scope of work common across all participating agencies focuses on supporting water 
managers in navigating the rapidly evolving statewide water efficiency landscape by analyzing the 
implications of the Governor’s long term framework, measuring the impact of water efficiency actions, 
and improving how water data is managed to power that work into the future.    
 
In order to help clearly, accurately, and concisely convey these insights to water managers, this work will 
develop several visualizations to benchmark water efficiency, measure conservation impact and model 
rate shifts. 
 

1. Data Management: Onboarding new utilities and integrating additional customer use data  
a. Automating water use data ingestion  
b. Develop a legal framework for resharing data that protects customer privacy to 

operationalize the Trust Framework developed by UC Davis.  The goal is to streamline 
data sharing both technically and legally, but ultimately the decision on how the raw data 
is shared is up to the discretion of each individual utility providing that data.   

c. Surfacing water data management best practices and feasibility of data integration 
proposed in the Dodd bill through a UCLA system architecture research fellow. 

 
2. Statewide Efficiency: Report on lessons learned for statewide efficiency and understanding the 

implications of the long term framework 
a. Water data summit at Stanford to showcase results for a statewide audience  
b. Interactive web visualization of statewide efficiency using MWELO framework  
c. Improving land cover assessments to estimate the impact of various long term framework 

scenarios 
i. Open landscape area classification assessment 

ii. Andrew Marx CGU Work to measure landscape area across MWD  
iii. Using Google Earth Engine and NAIP to measure landscape area statewide 

 
3. Data-driven demand management: develop and deploy dashboards visualizing future water 

demand and measuring the effectiveness of conservation actions including rebates, rates and 
messaging.  

a. Develop a generalizable visualization tool to measure the water savings of any 
conservation rebate 

b. Deploy prototype interactive 1-4 week ahead demand forecasting visualization developed 
in partnership with MNWD and DataKind: CaliforniaDataCollaborative.com/future 
(requires recycled water system data) 

i. See CaliforniaDataCollaborative.com/future for an example  
c. Coordinate with participating agencies to implement surveys of customer conservation 

motivations and standardize conservation outreach data collection.  Collaborate with the 
water efficiency industry to acquire additional market transformation data.   

d. Develop a rate tool to support agencies in achieving revenue reliability with increased 



 
focus on efficiency  

i. Collaboration with MNWD in developing a flexible rate modeling visualization 
using R Shiny and implement with participating CaDC agencies. 

ii. Implementation of rate research agenda developed as part of the June 8 technical 
working group meeting to improve how water sales are forecasted under 
alternative pricing scenarios in the tool outlined in 3c(i).  This ties into our 
collaboration with our academic partners and ongoing work to improve how data 
is shared.  We are having monthly meetings as part of the follow up with UC 
Davis CWEE’s “Trust Framework” development in-kind contribution. 

 
This updated scope of work common across participating agencies can be supplemented with specific 
needs from participating agencies.  Part of the value of this investment in the underlying data 
infrastructure is that any tools developed can be repurposed for any agency that participates in the 
California Data Collaborative. 
 
Phase 1B Custom Remote Sensing Task for the City of Santa Rosa 
 
The CaDC has partnered with remote sensing expert Andrew Marx, Ph.D of Claremont Graduate 
University to use free, publicly available aerial imagery funded by the U.S. Department of Agriculture to 
develop landscape area measurements for the Metropolitan Water District.  As the City of Santa Rosa 
does not currently have irrigated or irrigable landscape area measurements, the CaDC will use this novel 
partnership to develop parcel level remote sensing classifications for the City of Santa Rosa’s service 
area.  The integration of the resulting land cover classification data with the CaDC common scope of 
work and methodology for this remote sensing work is described more below.  
 
The CaDC has a scenario analysis tool described above in Task 2.2 and shown in the following 
video (https://www.youtube.com/watch?v=Bn9HzxJvIjc ) ready to ingest the resulting utility level 
landscape area classifications as well as an integrated suite of 
tools (http://californiadatacollaborative.com/analytics ) to help water managers achieve their reliability 
objectives.  Those tools are ready to ingest NAIP landscape area classifications, CIMIS 
evapotranspiration and US Census population data.  In addition, those land cover classifications have 
multiple benefits and could be used as part of an integrated approach to land use by identifying 
impervious areas and storm water capture opportunities.  
 
This National Agricultural Imagery Program (NAIP) contracts aircraft to fly states at least every two 
years, making it an invaluable public resource for updating land cover classifications over the long term. 
The 2016 NAIP imagery is at 60 centimeter resolution, an improvement over the historical NAIP 
resolution of 1 meter.  The NAIP imagery provides four spectral bands including red, green, blue and 
critically near infrared to enable vegetation differentiation such as irrigated versus artificial turf. 
Furthermore, improvements to the 2016 NAIP’s spatial resolution, as well as new analytical methods 
developed by Dr. Marx, have produced an inexpensive and accurate way to estimate land cover across 
California broadly and for the City of Santa Rosa’s service area in particular.  
 
Developed at the Claremont Graduate University, CILA (the California Irrigable Landscape Algorithm) 
produces land cover classifications derived from NAIP imagery. These classifications include, but are not 
limited to) irrigated turf, irrigable, impervious surface and pool/open water. By being accurate to 60cm, 
this classification layer produces near-parcel level assessments of land cover. CILA functions by looking 
not only at the reflectance of the pixel in the four spectral bands of the NAIP imagery (pixel-based 
analysis), but also through how the groupings of pixels are shaped (object-based) and how different they 

https://www.youtube.com/watch?v=Bn9HzxJvIjc
http://californiadatacollaborative.com/analytics


 
are from their neighbors (texture-based) (planned submission Dec 2016, Remote Sensing: Society and 
Environment). 
 
CILA leverages these characteristics in a high-performance computing environment to create a statistical 
decision tree, also known as a Support Vector Machine, to determine the landscape classes. Preliminary 
results show 88% accuracy in test areas of the arid City of Claremont and the wooded City of Folsom. 
The resulting landscape classifications from this data and algorithm provide the State with the opportunity 
for an affordable, scalable and updatable source to significantly inform water efficiency-based standards. 
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