
Filling the Biggest Data Gap in Water Management
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Intro- Hello, thank you for having me. My name is Garshaw Amidi-Abraham, Sr. Specialist for OpenET Inc. 

·         OpenET uses best available science to provide easily accessible satellite-based estimates of evapotranspiration (ET) for improved water management across the western United States. OpenET is an online water data platform, a consortium, and now a non profit, that has been under development for the past five years by scientists, practitioners and water experts at more than a dozen organizations to improve water management in the West.
�·









Managing water in the West

NOAA National Centers for Environmental Information, Percent area of the CONUS in moderate to exceptional drought, January 4, 2000 to present, based on the U.S. Drought Monitor, 
https://www.ncei.noaa.gov/access/monitoring/monthly-report/drought/202207
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The western U.S. has faced debilitating decades-long drought, the worst in over 1,200 years.

From this NOAA graphic, we see a persistence of drought over the past few decades, and a spike of exceptional drought over the past few years. This year- river levels have gone so low that they have exposed new dinosaur tracks in Dinosaur Valley State Park.

 Of course, like California, Texas is episodic and faces both flood risk and drought challenges


Farmers that grow the food that we put on our plates are facing difficult challenges

Some states are dealing with major water shortages and cuts of up to 100% of surface water supplies, so farmers are faced with the challenge of trying to continuing to grow the food we eat with a fraction of the water. 

Water managers are similarly trying to figure out how balance the needs of people, farms and wildlife 

Often times, farmers and water managers don’t have consistent, timely data on one of the most important pieces of information - which is the amount of water that is consumed by crops and other plants as they grow. To date, that data has been expensive and fragmented.


OpenET fills this huge data gap in water management..

(Photo: Open Domain. Source: https://www.flickr.com/photos/160831427@N06/38825146202/in/photostream/)





What is evapotranspiration (ET)?

Water applied to a field ultimately:
Evaporates

Transpires (after being used by plants to grow)

Recharges underlying groundwater

Runs off and returns to a local canal or river
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The “ET” in OpenET stands for evapotranspiration, which is..the process by which water evaporates from the land surface and transpires from plants. 
ET is the second largest component of the water cycle, and can be thought of as the opposite of precipitation. It is water that leaves the land surface and goes back to the atmosphere, and as such it’s a measure of the water that can no longer be used in a local system after being applied to the landscape. 
Some water may recharge a groundwater basin or runoff to a local stream, the third and fourth bullets on the slide in front of you, but that water can be used again in most cases. ET is the water that has been consumed and cannot be re-used. 




OpenET uses data from a constellation of satellites

Image credit: NASA/Goddard Space Flight Center Conceptual Image Lab

Presenter Notes
Presentation Notes
Evapotranspiration is happening all around us, all the time, but because water returns to the atmosphere as water vapor, it is invisible and we can’t see it. This also makes difficult and expensive to accurately measure on the ground over large areas. Fortunately, over the past 25 years, scientists have developed techniques to calculate and map evapotranspiration at the scale of individual fields using publicly available satellite and weather data.

OpenET uses satellite observations from  Landsat, a joint USGS-NASA satellite,  in combination with information from other NASA and European Space Agency satellites  to estimate evapotranspiration. 

As anyone who has run through a sprinkler on a summer day knows, evaporation consumes energy and cools the surface that the water is evaporating from. After you run through a sprinkler, the water evaporates and cools your skin. This same process occurs across the Earth’s surface, and this cooling effect is visible to Landsat's thermal infrared sensor, which detects higher rates of ET as lower land surface temperatures. 

Cooler temperatures that thermal IR sensors detect mean that more water is being used, or transpired, by plants and evaporated from the land surface. Combining this satellite data with gridded meteorological data allows scientists to accurately calculate ET for every pixel in a satellite image. 




http://www.superstock.com/stock-photos-images/1557R-280529



OpenET: Reliable, accurate water data
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OpenET provides field-scale data- each pixel in the satellite image is 30 meters x 30 meters, or approximately one-quarter of an acre, which enables us to calculate ET for most agricultural fields across the 17 Western States

This resolution will also allow us to measure the effects of drought or wildfire across the landscape with a tremendous amount of detail

A big strength of OpenET is the caliber and collaborative nature of the scientific community behind it. The technical team includes approximately 30 researchers and practitioners from NASA, DRI, the U.S. Department of Agriculture (USDA), the U.S. Geological Survey (USGS), University of Nebraska, University of Wisconsin, University of Maryland, Cal State University Monterey Bay, Google Earth Engine and the web development firm HabitatSeven, with leading expertise in satellite-based estimation of evapotranspiration, cloud computing, software development and user-driven website design. 

I’d also like to note that the Texas Water Development Board was also involved in the very early stages of OpenET development. 

One of the reasons we pulled such a big team together was to tackle the issue of conflicting and competing numbers out there for ET. We sought to bring the more commonly utilized approaches, and the minds behind them, together in one place to try and resolve some of those differences and help practitioners and decision-makers gain confidence in the numbers. 
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As shown in this diagram, some of the water that falls as rain or snow or is applied to irrigated fields may recharge a groundwater basin or runoff to a local stream, but that water can be used again in most cases. ET – all the red boxes- is the water that is leaving the system, and cannot be re-used. 

In arid regions, we tend to pay close attention to precipitation - water and snow - the largest component of the water cycle -  to get a sense of how much water will be available. It’s also important to understand how much water is being consumed - which is measured through evapotranspiration.

Managing water without ET data is like trying to manage your household budget without knowing how much money you are spending day to day.

So let’s talk about how OpenET can help.

ET data can help determine/estimate recharge rates








Credit: John Locher, AP

OpenET can help:
Rural communities to design locally driven water 
conservation and trading programs.

Policymakers to more accurately track water 
supplies and co-develop solutions with local 
communities.

Local Groundwater managers to develop more 
accurate water budgets, incentive programs and other 
innovative strategies. 

Farmers to improve irrigation practices for 
maximized “crop per drop” and reduce costs 
for fertilizer, water and energy
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OpenET makes this water consumption data widely available down to the field scale. This opens the door to many new water management strategies that just haven’t otherwise been possible.  �Here are some applications of OpenET:  

OpenET can help rural communities design locally driven conservation and trading programs. This is already starting to happen in California, as you’ll hear about in just a minute.

OpenET can help water managers develop more accurate budgets, incentive programs and other innovative strategies.

A third way OpenET can be used is by policymakers to more accurately track water supplies and co-develop solutions with local communities. 

In California’s San Francisco Bay Delta, for example, landowners will soon be able to use OpenET to track their water use, which they are required to report to the state.

Last but not least, OpenET can help farmers improve irrigation practices and reduce costs for fertilizer, water and energy.





OpenET Uptake

● California
Making ET data available to GSAs; using in 
water accounting platforms

● Oregon
Creating water budgets for groundwater 
basins; supporting conservation programs

● Nebraska
Integration of OpenET alongside 
Groundwater Evaluation Toolbox into Twin 
Platte NRD’s Water Data Program
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In California, OpenET data will be made available to all of the Groundwater Sustainability Agencies through the Department of Water Resources
Oregon passed a bill directing the state’s Water Resources Department to create water budgets for each basin in the state, which will include the use of OpenET data
In Nebraska, OpenET, in conjunction with Olsson Engineering’s Groundwater Evaluation Toolbox, a platform for groundwater evaluation and modeling,
 is being integrated into Twin Platte NRD’s Water Data program, 




Eric Averett
Former General Manager
Rosedale-Rio Bravo Water Storage District

Water accounting and trading
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During this presentation we’ll show you some short videos to illustrate these uses. 

We’ll start now with a clip from Eric Averett, former general manager of the Rosedale-Rio Bravo Water Storage District in the San Joaquin Valley, which decided to use OpenET to provide data for an online accounting and trading platform to let landowners track their own water budgets, much like they would check an online bank account. Rosedale developed the accounting platform to give more tools to landowners and the district in order to comply with California’s Sustainable Groundwater Management Act. 

[play video] - hit stop when it ends.








Advancing groundwater management in Oregon

Statewide
● Groundwater basin budgets
● API access, outreach and training 

support, model refinement

Harney Basin
● Conservation program implementation
● Water use measurement

Oregon Water Resources Department 
https://www.oregon.gov/owrd/programs/planning/placebasedplanning/pages/default.aspx
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Oregon is utilizing OpenET at the state and local levels to support groundwater management. 

At the state level, the Oregon legislature recently passed a bill that directed the Oregon Water Resources Department to create groundwater budgets for each basin in the state. Data from OpenET will be used as one of the data inputs in support of this effort. Additionally, the department has allocated budget [revise/update as needed] for access to the OpenET API, assisting with outreach and training, and supporting ground-truthing efforts to improve model accuracy. 

At the local level, OpenET is being utilized in the Harney Basin in southeastern Oregon. The Harney Basin is overappropriated, with pumping exceeding recharge by more than 100,000 AF on an annual basis, causing groundwater declines as great as 8 feet per year in some regions, impacting domestic and stock wells and groundwater-fed ecosystems. OpenET is supporting a locally-driven efforts to bring the basin back into balance. There is a proposed federally and state funded program to provide compensation for farmers that voluntarily reduce their water use, with OpenET as one of the monitoring tools for the program. Additionally, there is also a proposal to enhance water user reporting by using metering and data from OpenET. 



Mark Owens
Alfalfa Farmer 
Harney County, Oregon

Irrigation Management
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In Oregon’s Harney County, Alfalfa Farmer Mark Owens is using OpenET data to save on water while sustaining yields








Rangeland Management

● Identify ET signal from various 
rangeland practices

● Develop basin-wide water budgets
in rangeland watersheds

● Integrate ET estimates with other 
high resolution drone and field 
data to expedite labor intensive 
evaluations
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ID ET signal from various rangeland practices (riparian fencing, rotational Grazing, cheatgrass mgmt, stream restoration)
Develop basin-wide water budgets in rangeland watersheds for both wet and dry years that inform adaptive management practices.
Integrate remotely sensed ET estimates with higher-resolution drone and field data to expedite labor-intensive evaluations and explore relationships between ET and biomass, soil quality, etc.




Irrigation and Rangeland Management

Paul Bruchez
Rancher
Kremmling, CO



How OpenET works

OpenETData.org
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OpenET leverages Google Earth Engine and cloud computing to store and process data, run models, and make it widely available in a user friendly way�

Ultimately OpenET users will be able to access this data a few ways:
From the OpenETdata.org website and the OpenET Data Explorer, which is now publicly available 
From an API - an application programming interface -- that will be available in the coming months, and that will let users automatically subset and download relevant data for their regions of interest. The API will allow data from OpenET to be integrated into other water data information systems, as well as existing farm and ranch software applications.
As a GEE asset
From other tools that have incorporated the ET data accessed via the API.

None of the use cases possible without API

We recognize that for many applications, ET data is most powerful when it is combined with other sources of information, and this is especially true for irrigation management. Irrigators have to account for other factors including the irrigation system type and distribution uniformity, soil type and soil moisture, fertilizer and pesticide management, harvest dates, and coordination of activities across dozens of fields or irrigation blocks. In the near future, farmers and irrigators will be able to access ET data directly from OpenET, or via other farm and ranch management software they may already be using.







Dedicated to Transparency and Equal Data Access

Available on www.openetdata.org:

(and more)
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These examples are just the beginning- we recognize the geography covered by OpenET is vast, and water management is local. The OpenET team is committed to advancing the science to further ongoing and new applications. Part of our mission is to support engagement with local communities and research needed to do so.

As a part of this mission, OpenET completed one of the largest, most rigorous ET intercomparison efforts to date, which included ground-truthing the data across 142 (still accurate?) flux tower sites to assess overall accuracy. The stations span a diverse range of crop types and natural ecosystems, providing a relatively robust assessment of model accuracy across varying conditions. 







OpenET Launch: October 2021
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Since OpenET’s launch last year, the website has had 35,000 visits and over 5,900 people sign up to use the data explorer. We’ve also received positive media attention, with coverage in 400 outlets in the United States and 60 outside of the U.S.



What’s next?

● Public launch of API

● Effective precipitation

● Custom reporting

● Daily data

● Forecasting

● Geographic expansion
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We have over 140 API testers from government agencies, academia, consulting firms, and irrigation management companies, as well as individual farmers. Soon, with OpenET you will be able to:



Thank you!
Garshaw Amidi-Abraham
gamidiabraham@openetdata.org
631 946 9472
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And with that, I would like to thank you for your time today
If you have any follow-up questions , please reach out to me!
Thank you again for having me


mailto:gamidiabraham@openetdata.org
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