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Growing Need 
Growing Population Places 
Increasing Demands on Food- 
Water-Energy Nexus 
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30% More 
Water 

40% More 
Energy 

50% More 
Food 

2030 
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The Global Challenge 
Of the 7 Billion People on Earth Today, 2.5 Billion 
Have No Access to Electricity 

3 © OmniEarth, Inc. 2016 



4 © OmniEarth, Inc. 2016 

The Global Challenge 
Of the 7 Billion People on Earth Today, 2.8 Billion 
Live in Areas of High Water Stress 
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In the Next 20 Years … 
Energy Consumption Will Increase by 35% Which Will Increase 
Water Consumption by 85% 
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2010           .    2035           .    2010           .    2035           .    

└───────────────┘ 
increasing pressure on energy increases 
pressure on finite water resources 
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… and so on 
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Needs Are Competitive 
Agriculture Accounts for 70% of Water Withdrawal, and Food 
Production and Supply Uses 30% of All Energy Consumption 
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Maximizing electrical efficiency doesn’t mean asking people to sit in the dark.  

So what are we going to do about it? 
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What is the Magnitude and Direction of Climate Change?
Earth radiation imbalance (ERI) is the most fundamental and defi nitive signature of climate change, but 
scientifi c data on ERI has been constrained by large measurement uncertainties and limited sampling. 
ERI results from an imbalance between incoming energy radiated by the Sun and total outgoing 
radiation (TOR), the energy refl ected by the Earth and radiated back to space. Models show that even 
a 1% imbalance between incoming and outgoing fl uxes can cause discernible climate change. Current 
estimates place the annual mean ERI at about 1 W/m2, but uncertainties are much larger than the 
estimate – creating signifi cant debate about current climate models. 

Problems with Current Climate Change Measurements … and the Fix
This chart shows the modeled historic changes in ERI overlaid on the current measurement uncertainty. 
The current measurement uncertainty of ± 4.5 W/m2 is too large for agreement on the magnitude 
and direction of climate change. Project ERIS proposes a measurement system that will reduce 
uncertainties in ERI measurements to just 0.3 
W/m2 (shown as the thin bar near the middle 
of the chart), enabling signifi cantly higher 
accuracy in climate modeling. Reduced 
uncertainty will provide actionable guidance 
to climate modelers. 

Project ERIS aims to quantify climate change 
by collecting simultaneous global data. 
Previous Earth radiation missions have 
been restricted to capturing slow (annual) 
effects due to insuffi cient sampling and 
have missed collecting data showing the 
effects of phenomena, like cloud formations 
or aerosols, which have fast (hourly) effects 
on TOR. ERIS will produce global, spatially-
resolved radiation maps at time scales as 
short as a few hours, enabling associations 
between changes in TOR and the phenomena 
known to affect Earth’s radiation balance.

PROJECT

ERIS
Earth Radiation Imbalance System

Together, Let’s Answer the Most Signifi cant 
Question of Our Generation

Meehl et al., 2011 - Climate System Response to External Forcings 
and Climate Change Projections in CCSM4, J. Climate. 

Project ERIS and Visible Calibration Target 
for Climate Remote Sensing 

OmniEarth Calibration Services for EO 

The Constellation Solution
Understanding Earth’s radiation budget requires a complete space-
based network of precise instruments with a global data collection 
time frame of hours (not weeks or months) that can measure ERI with 
a new level of clarity and accuracy. Project ERIS proposes the creation 
of 50 identical ERIS instruments packaged in CubeSats and launched 
into low Earth orbit. ERIS instruments will measure TOR at temporal 
and spatial scales necessary for relating to the physical processes 
responsible for variability in TOR and will lead to a much greater 
understanding of the drivers of climate change.

The ERIS team is made up of leading climate scientists collaboratively 
involved in developing the next generation systems for measurement, 
such as Dr. William Collins (Director of Berkeley’s Climate and 
Ecosystem Sciences Division and Director of the Climate Readiness 
Institute) and Kevin Edward Trenberth (Atmospheric Scientist and 
Head of the Climate Analysis Section at the National Center for 
Atmospheric Research). 

The Surprising Cost and Capabilities
Unlike the past, where the developing and launching of space assets 
was limited to just a few nations and their space agencies, today’s 
commercial production and launch capabilities have led to faster 
turnaround times and lower costs, empowering non-government 
organizations to take leadership roles in using space technologies to 
answer questions that are too politically sensitive for governments 
to tackle. Using these improvements, each satellite in Project ERIS’ 
constellation is expected to cost just $1.5 million to build and launch – 
creating an affordable constellation to accelerate understanding of the 
major drivers for climate change.

The Path Forward Through Social Enterprise 
ERIS is a thoroughly vetted concept based on the RAVAN prototype, 
developed under a NASA grant. The planned ERIS CubeSats are 
nearly identical to the RAVAN CubeSat, and the team is in place and 
ready to produce the satellites in mass.

Instrument: Built by L-1 Standards and Technology, a leader 
in radiometer design and development. Dr. Steven Lorentz, 
President of L-1 and a world-renowned physicist with NASA and 
NIST experience, continues to lead instrument efforts.

Satellite: Built by Blue Canyon Technologies, recognized by Inc. 
Magazine as one of the fastest-growing private companies in 
America. Their new 18,000 square-foot facility is designed for 
high-volume production of spacecraft systems and components.

Management: OmniEarth, founded by Dr. Lars Dyrud (the 
original principal investigator for the NASA efforts), will lead 
program management and systems engineering.

OmniEarth and L-1 are working with our partners to establish Project 
ERIS, a non-profi t social enterprise focused on the promise of a global 
climate constellation through private and open-sourced means. We are 
actively pursuing private funding for the commercial initiative to deploy 
more accurate measurement systems to quantify climate change. 

A model of one of the 50 CubeSats proposed.

Photo of the instrument fl own on the RAVAN prototype 
funded by NASA grant.

CONTACT US
Lars Dyrud
President, OmniEarth Inc.
Lars.Dyrud@omniearth.net | 888-838-6318

Steven Lorentz
President, L-1 Standards & Technology
lorentz@L-1.biz | 410 635-3300

Accelerating
the Understanding of 
Climate Change

© OmniEarth Inc., 2016. All rights reserved. Information is subject to change without notice.

OmniEarth Satellite and Services 
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Current Initiatives 
Focus on Underserved Markets With Common Needs and Attributes 

Water/Resource 
Management 

Agriculture/ 
Futures 

Insurance/ 
Ad-Tech 

Civil/ 
Defense 
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Agricultural Yield SuperIndex™ 
Produced from Combination of 4-Band Imagery (imager independent) to 
Return 20+ Spectral Indices to Monitor Vegetation, Soil, and Water Conditions 

SuperIndex model plotted against actual corn-yield estimates. 
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Automated Feature Discovery Index 
Change Detection on the Zaatari Camp in Jordan – AFDI Evaluates 
Temporal Change Independent of Spatial Resolution 
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Water Resource Management 
Fast, Repeatable Process Produces Outdoor Water Budget Estimates 
Accurate to Within 5% 

� Aerial/Satellite Imagery Obtained & Prepared 
� Analyzed by “Training” the Data and 
Transitioning to Machine-Based Learning 
Over  Series of Iterations 
� Proprietary, Patent-Pending Algorithms 
Identify Features, including 
§  Grass 
§  Trees & Shrubs 
§  Non-Irrigated/Bare Earth 
§  Man-Made Surfaces 

� Then Layers Parcel Boundary and/or 
Proprietary Customer Data Over Region of 
Interest 

§  Pools 
§  Natural Water Bodies 
§  Artificial Turf 
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OmniEarth separately classifies building/roof foot-prints from surface level impervious surface 
measurements enabling a broader range of storm-water and recycling applications, and improved 
water budgets 

Water Resource Management 
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In this example water district, 15% 
annual water savings could be 
achieved with minimal impact on 
consumers’ lives. 

10% revenue recovery was 
identified due to customers that 
were metered far less than actual 
budgeted usage. 

16 

OmniEarth - Dropcountr Response to SAWPA RFP for Consulting Services 
Web-Based Water Consumption Reporting, Analytics and Customer Engagement Tool 

 

15 June 2015  5 

CONFIDENTIAL & PROPRIETARY 

Estimate of per Capita Water Savings 
To achieve state-mandated consumption reduction levels of 20-36%, water engagement solutions must 
go beyond social norming. The OmniEarth and Dropcountr solution will deliver – for the first time – a 
science-driven system that accurately identifies when, where, and how the savings can be achieved. This 
transparent patent-pending methodology employs an Assess-Manage-Engage feedback approach to:  

1. identify account metrics as they to relate to conservation,  
2. establish the methods for achieving reduction,  
3. implement the outreach system to message those targets and  
4. build a data collection, data-modeling and re-assessment process that provides constant analyt-

ics feedback, allowing water districts to quantifiably evaluate which efforts are working. 

The data model for successful targeting-messages can be shared and utilized by all member districts 
participating in the program.  This system is currently deployed at 12 California water districts and is 
summarized in the above figure. 

OmniEarth’s analytics identify and characterize individual water consumers by efficiency using accurate 
indoor and outdoor allocations. For 
conservation targeting, this method determines 
the consumers with the highest potential to 
conserve so districts can target their outreach 
and obtain the highest returns before going 
after progressively higher-cost, lower-return 
conservation targets.  This process can be 
pushed further down until necessary 
conservation goals are realized.  

This conservation management approach is vis-
ualized in the figure to the right derived from 
actual customer data.  Outreach begins on the 
right side by targeting inefficient consumers to 
achieve 30-60% usage reductions with minimal 
lifestyle impact, typically through improve-
ments in irrigation practices. More drastic cuts 
require getting people closer to, or even below, 
their budget, and this requires outreach to con-
sumers further left on the graph and corre-
sponding smaller reductions. 

 

 

OmniEarth employs automated satellite imagery analysis, with 
evapotranspiration calculations for an outdoor budget that 
sums with Dropcountr’s indoor budget to produce a precise 
parcel-by-parcel allotment. This calculation allows water 
districts to target messaging to households with the most 
potential impact including identification of lawn irrigation. 

Likely household or irrigation leak└─┘ 

15% savings if conservation efforts└──────────┘ 

Likely non-revenue water └──┘ due to aging or other 

can bring these households within budget without lifestyle changes  

The Where of Water Efficiency 
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The When of Water Efficiency 
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Imagery + Machine Learning 
Actionable Intelligence for Customers Who Are Not Data Scientists, 
Analysts or Engineers 

Imagery 
• Location 1, Time t1 
• Location 2, Time t2 

Output Statistics 
•  Image-based classification 
• Numbers of things (e.g. 

numbers of cars) 
• Lookup of things (e.g. 

locations of all bridges in 
the US of certain type) 

• Numbers of new things 
(development, 
infrastructure) 

• Event recognition for 
national security 

Training 
Feature Sets 

• Houses 
• Roads 
• Water 
• Bridges 
• Crops 
• Planes 
• Trails 

Deep Learning 
OmniEarth 
Classifier(s) + Model 
Zoo (open source) 

Open Source 
Community 

Leveraged 
Assets 

Use OmniEarth 
Classifiers 

Imagery 
• Location 1, Time t1 + 1 
• Location 2, Time t2 + 1 
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Application of Artificial Intelligence 

� Roof type identification to lower risk of 
fire and hurricane damage for Insurance 
applications 

Wood  
Shake 

Tile 

Asphalt Shingles 
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Automatically detects property features, and monitors condition and change. Feature sets are 
searchable and filterable, and can be accessed via OmniEarth’s online platform or through APIs. 

� Measurement Attributes 
§  Turf, trees, shrubs, impervious surface 
§  Irrigated area 
§  Pools and standing water 
§  Building footprints 
§  Roof Area 

� Feature Identification (type, yes/no) 
§  Solar panels, trampolines, decks,  
§  Roof and driveway material types 
§  Roof Style 
§  Custom and on-demand 

� Hyperindices (custom attribute/data 
combinations) 
§  Water budget, CO2 budget 
§  Overhanging vegetation  
§  Disrepair 
§  Risk scenarios 

OmniParcels-Nationwide property database 
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Fresno Solar Panel Concentrations-show a social connection  

Application of Artificial Intelligence 
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Dis-repair index, predicting un-occupancy and foreclosure 

Note disappearance of lawn furniture and cars in the driveway, then the 
appearance of lifted shingles (far right). 

Application of Artificial Intelligence 
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Using AI for Building Detection 

Neural Network 
Building Footprints 

Multispectral Image 

Label data 
with desired 
features: 
‘What are 
buildings?’ 

Neural 
Network 
Feature 
Set 

Many different types                          of 
buildings: varies w/                                 
region, country, population density. 
Common feature set established. 

3 

2 

1 
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Defense/Intelligence 
Proven Change-Detection Analytics + Fusion of Social Media and 
Other Geospatial Information 

Highly localized sentiment and stability analysis heat 
map based on changes in food, water, energy and 
public sentiment (identified through social media) 
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Contact 
Lars Dyrud, Ph.D. 
President & CEO 
OmniEarth, LLC 
251 18th Street South – Suite 650 
Arlington, VA  22202 
Office:  (888) 838-6318 
Mobile: (617) 945-4568 
Email:  lars.dyrud@omniearth.net 


