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We are
drowning
in data, but
starved for
knowledge
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-Beyond the Numbers:

Making the Invisible, Visible \ ||v

DATA LIFE CYCLE
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Advancing Data Driven Decisions is a Key

8 Recommendation of CalGW 2020 (Bulletin 118)
e AN

ALIFORNIA'S

1 Strengthen and support long-term groundwater data
collection programs at State, local, and regional levels ...

Advance Data Enhance SGMA reporting systems and align them with the
Driven Decisions Open and Transparent Water Data Act (AB 1755) ...

Develop and enhance analysis methods, standards, and
modeling tools ...

4 Build upon B-118 legacy by collaborating with local agencies
on the application of new technology and tools ...
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Groundwater Data has entered “Big Data” Era
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5.

Visualization

Big Data

5-V
Model

GAMA Database:
290,000 wells
87 million analytical results

Water Data Library:
35,000 wells




Pre-SGMA: State of Groundwater Data

A Isolated/Siloed
d Infrequent reporting

d Inconsistency in reporting
3 Various methods and standards
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Local Agencies Driving Data
Growth

[ GSP or Alternative Submitted
Adjudicated Areas

Basin Required to Submit GSPs
Basin with Option to Develop GSPs

d Data from GSAs will cover
significant portions of the state

1 98% of groundwater use covered
by a GSP or adjudication

CCCCCC
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Volume and Velocity have Increased

Basin /

— 8,400 Wells with GW Level data in past 18 months
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Variety has Also Increased

Figure 5-1 Groundwater Level Monitoring Wells by Monitoring Program (2015-2018)
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yFigure 5-6 Groundwater Quality Monitoring Stations in the Groundwater Ambient
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Figure 5-7 Distribution of Continuous GPS Stations, Borehole Extensometers, INSAR
Data Coverage, and Regional Subsidence Networks
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Variability has Multiplied: Spatial and Temporal

479 DAUs 515 Groundwater Basins
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Model Enhancement Adding to Spatial Variability
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Visualization has

SGMA Data Viewer

& @ 0] (3 https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#currentconditions

~ (3 Current Conditions

susceptible to going dry 57

[T Statewide Density Percentile Class

Active Subsidence Network - GPS
Stations

[[] GPS Stations

Active Subsidence Network - InSAR
Data

[[] Total Vertical Displacement (06/2015 -
07/2022)

[®] Annual Vertical Displacement (07/2021 -
07/2022)
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New Tools: Real-time Data Visualization

& C M 2] https://sgma.water.ca.gov/CalGWLive/ A [ Y = f')’

California's Groundwater Live Current Conditions Groundwater Levels Well Infrastructure Land Subsidence

California's Groundwater Live

CALIFORNIA'S LATEST GROUNDWATER INFORMATION AND CONDITIONS

LAND SUBSIDENCE

A About How to access data Questions/Feedback: calgw@water.ca.gov
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New Tools: Real-time Data Visualization

) Current Groundwater Levels

California’s Groundwater Live
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New Handbook: Data Ingestion

Established Common Vocabulary, Water Budget Framework, and Standard Templates

* Inflow to Water Budget Zone
—’ Outflow from Water Budget Zone
—’ Flow between Systems

—) Flow within System

Atmosphere

Handbook for
Water Budget

Precipitation Precipitation

D | t s E e L Lake E:
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eve Opmen Stream Inflow Water Budget j Zone Stream Outflow
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SW = Surface Water
E < GW = Groundwater
____________________ We AW = Applied Water
] n GW - , RW = Recycled Water
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New Handbook: Data Ingestion

Established Common Vocabulary, Water Budget Framework, and Standard Templates
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New Data and Tools:
Drought Response and Preparedness

QQ.‘_'}’ California’s Groundwater Live
Select a Filter

County Groundwater Basin

Filter Sub-Selection

Al

Select a Time Period
« Al
Within Last 30 Days
Within Last 60 Days
Within Last 90 Days

Year to Date

Select a Report Type
= All Reports
Qutage

Resolved
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&5 Reported Dry Wells
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Note: Dry well locations disappear at a certain zoom level to protect the privacy of individuals or entities submitting reports.
Click here to learn how to use this dashboard.

Click here to learn more about how this dashboard was created.
Please email us at calgw@water.ca.gov to connect with the California’s Groundwater Live Project Team.
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New Data and Tools:
Drought Response and Preparedness

y Dry Domestic Well Susceptibility within Groundwater Basins
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Dry Well Susceptibility Dashboard

To get started:

Search for an address or area of interest (County or groundwater

View the legend to see what data are being presented

© i

Overlay additional layers to inform your decisions

@@
EE

Change the basemap
Background:

This dashboard estimates dry domestic well susceptibility within
groundwater basins. The results are created by combining the latest
information on domestic well locations, depths, and local groundwater level
conditions. This dashboard has been created for informational purposes
only and is not intended to be a prediction of when and where specific
domestic wells will go dry. The information is intended to help local, state,
and federal partners understand areas of highest dry well susceptibility in
California in order to prepare and respond to ongoing drought conditions.
For more information please visit the California Natural Resource Agency
Open Data Platform or review the Fact Sheet.

The map includes the locations of reported dry wells based from
Department of Water Resources’ (DWR) Dry Well Reporting System and a
series of reference layers applicable to dry domestic well susceptibility.
These layers include important boundaries including Disadvantaged
Communities, Groundwater Basins, Counties, State Water Resources Control
Board California Drinking Water System Areas, and Office of Environmental
Health Hazard Assessment’s CalEnviroScreen 4.0 Results.

If you are currently experiencing a dry domestic well, you can report that to
DWR's Dry Well Reporting System which will connect you with available
local assistance.

Use Disclaimer:
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Using Data to Solve Problems
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Big Data Journey from 5-V Model to 7-V Model

5.
Visualization Big Data
5-V
Model
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Big Data Journey from 5-V Model to 7-V Model

Model

Blg Data

5.

Visualiz-

ation
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Hype or Hope?!

Colorado senator wants to study
blockchain for water rights management

1ROOISIN Fo) 8 2019, 06:00am EST

CRYPTO & BLOCKCHAIN

IBM Pilots Blockchain and IoT

March 7, 2019 - 10:41 am

Sensor Solution To Track

Sustainable Groundwater Usage In
California

Front. Environ. Sci., 15 June 2022
Sec. Water and Wastewater Management
https://doi.org/10.3389/fenvs.2022.909606

A Framework of Blockchain Technology in
|Specia|issue: Recent advances in drought and water scarcity monitoring,... Intelllgent Water Ma nagement

Research article | 03 Dec 2021

Applying machine learning for drought prediction in a perfect model
framework using data from a large ensemble of climate simulations

Elizaveta Felsche and Ralf Ludwig
» Show author details
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New Tools for Handling Big Data:

Al, Machine Learning, and Data Science

Artificial
Intelligence

Computers mimic human
intelligence

Data Science

MaChine Field of applying the
1 scientific method to
Learning il

Computers learn
without explicit
programming
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Applications of Big Data Tools in Groundwater

Year wise Paper Published
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Fig. 2. Arithmetical conceptualization of growth observed in GWL research using Al
based model during 2008-2020.
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Science News from research organizations

Big data offers promise of better groundwater management

In California

Analysis of 200,000 groundwater samples reveals major mismatch in California
groundwater data

Date: December 9, 2020
Source:  McGill University

Summary:  Aresearch team has analyzed big data of more than 200,000 groundwater samples
taken from across the state and found that there are problems with the guidelines used
for groundwater management. Known as the '‘Base of Fresh Water', the guidelines are
close to fifty years old and don't reflect current uses, knowledge, concerns or technolo-
gies related to managing groundwater in this coastal state with a multi-billion-dollar agri-

cultural industry.



A Theoretical Framework for Big Data in Groundwater

Chronic lowering
of groundwater

levels

Reduction in
groundwater

Depletion of

interconnected
surface water

Y

storage

Degradation of
water quality

B

Seawater
intrusion

£

Land subsidence

=

Groundwater Data

Field data
\ETYACINYe EY

Remote sensing data
Simulated data

Social media data
loT/Sensor data

Big Data Analytic Infrastructure

Data Collection Data Processing

Data

) L Downscalin
Visualization 9

Blockchain Communication

Data Storage

Artificial
Intelligence

Information
Delivery

Data
Management

Machine
Learning

Decision

Support

—

Improved
Groundwater
Management
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Capacity Building: Skills are Necessary

CALIFORNIA WATER BOARDS

COLLEGE OF
I'l. 1 SIVIH

-
TRAINING RESOURCES

Data Tool Kit - Machine Learning Handbook

ONLINE COURSE

Machine Learning:

From Data to Decisions
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The Value Proposition
A Vision for the Future: From Extraction to Stewardship

California’s water data is integrated and accessible to all to
support decision making for long-term resiliency and sustainability

same source and provide the output to the same source for
use by state, local, and federal agencies, and stakeholders

Water budgets are developed and used for long-term planning,
drought resiliency, and water marketing using common vocabulary
and integrated sources of data and suite of models

Decision making is supported by a reliable and robust
data/information base that is up-to-date

—e /A CWEMP @ Woodard & Curran
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Thank Youl!

Saquib Najmus
Senior Technical Leader

snajmus@woodardcurran.com
916-806-8360

woodardcurran.com
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