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Beyond the Numbers: 
Making the Invisible, Visible

DATA LIFE CYCLE



Advance Data 

Driven Decisions

Advancing Data Driven Decisions is a Key 
Recommendation of CalGW 2020 (Bulletin 118)

Strengthen and support long-term groundwater data 

collection programs at State, local, and regional levels …

Enhance SGMA reporting systems and align them with the 

Open and Transparent Water Data Act (AB 1755) …

Develop and enhance analysis methods, standards, and 

modeling tools …

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

Big Data
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GAMA Database:

290,000 wells

87 million analytical results

Water Data Library:

35,000 wells



Pre-SGMA: State of Groundwater Data

❑ Isolated/Siloed

❑ Infrequent reporting 

❑ Inconsistency in reporting

❑Various methods and standards



❑Data from GSAs will cover 
significant portions of the state

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

Local Agencies Driving Data 
Growth



Volume and Velocity have Increased

4,800 Wells with GW Level Data for past 20 years 8,400 Wells with GW Level data in past 18 months



Variety has Also Increased



Variability has Multiplied: Spatial and Temporal

515 Groundwater  Basins479 DAUs



Model Enhancement Adding to Spatial Variability



Visualization has Enabled Complex Analysis

‣ Add image from SGMA portal

SGMA Data Viewer

AEM Data Viewer



New Tools: Real-time Data Visualization



New Tools: Real-time Data Visualization



New Handbook: Data Ingestion  
Established Common Vocabulary, Water Budget Framework, and Standard Templates



LAND SYSTEM WATER BUDGET

TOTAL WATER BUDGET

GROUNDWATER SYSTEM WATER BUDGET

SURFACE WATER SYSTEM WATER 

BUDGET

New Handbook: Data Ingestion  
Established Common Vocabulary, Water Budget Framework, and Standard Templates



New Data and Tools: 
Drought Response and Preparedness



New Data and Tools: 
Drought Response and Preparedness



Using Data to Solve Problems

Ocean of Data



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

Big Data
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Hype or Hope?!



New Tools for Handling Big Data:
AI, Machine Learning, and Data Science



Applications of Big Data Tools in Groundwater





A Theoretical Framework for Big Data in Groundwater

Groundwater Management by Sustainability Indicators

Chronic lowering 

of groundwater 

levels

Reduction in 

groundwater 

storage

Depletion of 

interconnected 

surface water

Degradation of 

water quality

Seawater 

intrusion
Land subsidence

Groundwater Data

Field data

Historical data

Remote sensing data

Simulated data

Social media data

IoT/Sensor data

Map/GIS data

Big Data Analytic Infrastructure

Data Collection Data Processing Data Storage
Data 

Management

Data 

Visualization
Downscaling

Artificial 

Intelligence

Machine 

Learning

Blockchain Communication
Information 

Delivery

Decision 

Support

Improved 

Groundwater 

Management 

Decisions

DATA                                                   INFORMATION                                    KNOWLEDGE     DECISION



Capacity Building: Skills are Necessary



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

California’s suite of water models and tools use data from the 

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

ΔS = I – O



Thank You!

Saquib Najmus
Senior Technical Leader

snajmus@woodardcurran.com

916-806-8360
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