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President’s Message 

 
Dear USCID Members and Friends, 
 
As we move through another productive year in irrigation and drainage, I’m 
thrilled to invite you to our 2025 USCID Conference, taking place October 21–
24 at the Eldorado Resort Casino in Reno, Nevada. 
 
This year’s conference will feature a keynote address by Adam Nickels, 
Bureau of Reclamation Regional Direction for the California Great Basin.  The 
conference will engage participants through our shared commitment to 
advancing sustainable practices and technologies in water resource 
management. A robust lineup featuring technical sessions, panel discussions, 
workshops, and networking opportunities is designed to inspire collaboration 
and innovation across our diverse community of professionals. 
 
Whether you're an irrigation district manager, researcher, practitioner, 
policymaker, or student, this event offers something for everyone. Make sure 
to check out the conference schedule and information on the USCID 
Conference Events Page at www.uscid.org  Highlights include: 

• A Tuesday half-day workshop on emerging canal lining and seepage 
reduction technologies 

• A Friday field tour showcasing regional water projects in the Walker River 
Basin 

Continued on page 2 
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• Opportunities to engage with exhibitors and sponsors showcasing the latest tools and 
services 

• Social events and receptions to reconnect with colleagues and build new partnerships 
 
Registration is now open!  Early bird pricing is available through September 6, with 
discounted rates for USCID members, authors, and students. Visit our official conference 
page (www.uscid.org/events) to register, view the full program, and explore sponsorship 
and exhibitor opportunities. 
 
I encourage you to secure your spot early and join us in Reno for what promises to be an 
engaging and impactful gathering. Let’s continue working together to shape the future of 
irrigation and drainage. 
 
Looking forward to seeing you there, 
Therese Stix, President 
U.S. Committee on Irrigation and Drainage (USCID) 
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2025 USCID Annual Conference 
October 21-24, 2025 

Reno, NV 

The 2025 USCID Annual Conference, organized by the United States Committee on Irrigation and Drainage 

(USCID), will be held in Reno, Nevada, from October 21–24, 2025. The event offers a vital forum for collab-

oration and innovation in the irrigation and drainage community.  The conference aims to address the 

pressing challenges related to water supply and demand in the United States, particularly in light of climate 

change, urban growth, regulatory constraints, and increasing competition among agricultural, urban, and 

environmental water users. Emphasizing sustainable basin water management, the event will explore infra-

structure improvements, policy changes, and innovative technologies required to support effective and equi-

table water resource management.  

Water professionals such as irrigation and water district managers, consultants, academics, and agency 

staff are invited to participate and share their experiences and solutions. The conference will feature a study 

workshop on canal lining and seepage, plenary sessions, technical and policy presentations, networking 

opportunities, and a field tour.  

 
Why Attend the USCID Conference? 

Attending the 2025 USCID Annual Conference is important for anyone involved in water resources, irriga-

tion, or environmental management because it offers a unique opportunity to engage with the most current 

challenges and solutions in sustainable water use. With growing pressure from climate change, drought, 

population growth, and competing demands for water, professionals need innovative tools, strategies, and 

policies to adapt. This conference brings together leading experts, practitioners, and policymakers to share 

real-world experiences, case studies, and cutting-edge research across a wide range of water-related top-

ics. It’s a chance to learn from diverse perspectives, build valuable professional networks, and gain insights 

into governance, infrastructure, technology, and economic considerations that impact water planning at the 

basin level. For those presenting, it's also an opportunity to contribute to the broader conversation, gain 

recognition, and influence how water resources are managed in the future. 

 

 

Workshops are BACK! 
October 21, 2025 at the USCID conference 

 
8:30am-11:30am WORKSHOP:  LINING AND SEEPAGE REDUCTION (separate registration required) 
Presented by Charles Burt and Dan Howes, Cal Poly ITRC 
 This workshop will include presentations on: 

• Justifications for lining, including bank stability, less hydraulic resistance, less maintenance, and seepage 
reduction 

• Options and details of vibratory compaction without liners, simple geomembrane liners with no geotextile 
or concrete, geomembranes with concrete cover, concrete only, shotcrete, concrete canvas, and treated 
soil 

• Differences between geotextiles and geomembranes; woven and non-woven geotextiles 
• ASTM specs for geomembranes and various geotextiles 
• Results of studies regarding longevity of various linings under various situations 
• How to deal with situations involving seepage reductions with different variables 

• Installation hints and tricks 

https://www.uscid.org/events
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Continued on next page  

OpenET Releases the Farm and Ranch Management Support (FARMS) Data Interface to Increase 
Access to Remotely Sensed Evapotranspiration Data  

 
Forrest Melton1, Rick Allen,2,3, AJ Purdy1,4, Sara Larsen5, Will Carrara1,4, Jordan Harding6, John Volk7 

Introduction 

In 1948, Charles Thornthwaite wrote in Geographical 

Review that “We know very little about either actual 

evapotranspiration or potential evapotranspiration. We 

shall be able to measure actual evapotranspiration as 

soon as existing methods are perfected” (Thorthwaite, 

1948). This statement has served as a challenge to 

multiple generations of scientists in biometeorology, 

hydrology, agricultural engineering and other fields who 

have built upon work by Thornthwaite, Penman and 

others in efforts to accurately quantify both actual and 

potential evapotranspiration (ET). While considerable 

work remains to be done before methods for 

quantifying actual (ET) could be considered 

perfected, the OpenET project has sought to 

increase knowledge of spatial and temporal 

patterns in ET by reducing barriers to broad access 

to field-scale data for both actual and potential ET. 

The OpenET Farm and Ranch Management 

Support (FARMS) interface represents an 

important advance in this effort, providing support 

for the generation of automated, recurring ET 

reports for any region in the western United States 

(US). FARMS provides a graphical user interface 

1Earth Science Division, NASA Ames Research Center, Moffett Field, CA 
2University of Idaho (emeritus), Kimberly, ID 
3ETPlus, Inc., Boise, ID 
4California State University Monterey Bay, Seaside, CA 
5OpenET, Inc., Salt Lake City, UT 
6Habitat Seven, Inc., Ottawa, Ontario, Canada 
7Desert Research Institute, Reno, NV 

https://www.technoflo.com/
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interface (https://farms.etdata.org) to increase 

access to OpenET data for the agricultural and 

water resources management communities. The 

FARMS interface was designed in close 

partnership with more than fifty agricultural 

producers and ag-tech companies to increase use 

of ET data in agricultural operations. FARMS 

allows users to easily upload, draw or select 

regions of interest, select time periods and 

variables for which the user wants information, and 

view or download the data in multiple formats to 

increase usability in the field (Fig. 2). FARMS also 

allows users to create automated recurring reports 

for areas of up to 150,000 acres in size (Fig. 3). 

FARMS was developed to complement the 

OpenET Data Explorer (https://explore.etdata.org), 

which allows any user with an internet connection 

to easily browse and explore ET data for the past 

six years (Fig. 1). In addition, the OpenET API 

(https://openet-api.org) supports automated data 

retrievals and integration with other water data and 

farm management decision support systems. 

Important strengths of the OpenET approach are 

that it implements six well-established satellite-

driven ET models as a coordinated ensemble of 

models driven with consistent inputs, does not 

require local calibration or continuous collection of 

on-farm measurements, and data are freely 

available to users. It also provides an ensemble ET 

value computed from all six models to simplify 

selection of a single ET value in cases where no 

ground-based ET data are available for 

comparison.  

Continued on page 9  

for the OpenET Application Programming Interface 

(API) and facilitates direct access to data at daily, 

monthly and annual timescales computed from the 

30 x 30 m (0.22 acres per pixel) satellite-derived ET 

data. Combined with the recent accuracy 

assessments that have evaluated OpenET data for 

different crop types and regions, there is now a 

clearer path towards meeting the challenge 

Thorthwaite laid down more than 75 years ago. 

OpenET uses satellite observations from Landsat 

and other satellites in combination with gridded 

meteorological data to calculate ET at daily, 

monthly, seasonal and annual timescales using six 

satellite-driven ET models (Melton et al., 2022). 

Data are publicly available from October 1999 to 

present, and the current geographic coverage 

includes the 23 westernmost states in the US with 

work ongoing to provide data for the full contiguous 

US and Hawaii. 

Increasing Access to Evapotranspiration Data 

The OpenET system was developed to address the 

lack of easily accessible, consistent and 

reproducible information on ET. OpenET is an open 

science effort and makes data freely available via 

multiple open data services, provides model code 

as open source software to increase transparency, 

and hosts data in the public data catalog on 

Google’s Earth Engine platform. In March 2025, 

OpenET released the OpenET FARMS user 

OpenET Releases the Farm and Ranch Management Support (FARMS) Data Interface to Increase 
Access to Remotely Sensed Evapotranspiration Data 

(Continued) 

Fig. 1: The OpenET Data Explorer was developed to reduce barriers to 

access to satellite-derived ET information and allows users to retrieve 

data for any location in the western US. 

Fig. 2: The OpenET FARMS interface allows users to easily define 

regions of interest, select time periods and variables of interest and 

create automated, recurring reports. 

https://explore.etdata.org
https://openet-api.org
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OpenET Releases the Farm and Ranch Management Support (FARMS) Data Interface to Increase 
Access to Remotely Sensed Evapotranspiration Data 

(Continued) 

management and reducing nitrate leaching. The 

OpenET data and API are now used by more than 

10,900 users, ten state agencies and the U.S. 

Bureau of Reclamation to increase the accuracy of 

consumptive water use estimates, integrate ET 

data into sustainable water management plans, 

and to accelerate innovative local- to regional-scale 

water accounting and conservation programs. 

Assessing the Accuracy of the OpenET Data 

A key aspect of advancing operational use of 

satellite-derived ET data is documenting the 

accuracy of the data through open, reproducible, 

peer-reviewed accuracy assessments. The 

OpenET science team published the largest, peer-

reviewed accuracy assessment and 

intercomparison study for field-scale ET data to 

date in Nature Water in 2024 (Volk et al., 2024). 

This study used ground-based ET data from 60 

agricultural sites, including data from four weighing 

lysimeters and 56 flux towers equipped with full 

eddy covariance instrumentation, to evaluate the 

accuracy of data from the OpenET Collection 2.0 

dataset. The flux tower sites included in this study 

were all equipped with the full suite of 

micrometeorological instruments necessary to 

measure all components of the surface energy 

balance and compute ET using the eddy 

covariance method (Volk et al., 2023). In theory, 

the sum of all energy fluxes (sensible heat, latent 

heat, and ground heat fluxes) should equal the 

available energy (the net radiation at the flux tower 

site), and it should be possible to fully “close’” the 

surface energy balance using all of the available 

inputs. In practice, however, problems with tower 

siting, instrumentation maintenance or failure, 

advection and other factors can impact the 

observations collected at the flux tower site. These 

types of problems usually result in an imbalance 

between the total available energy (net radiation 

minus the ground heat flux) and the turbulent 

fluxes (the latent energy and sensible heat fluxes). 

Evaluating the energy balance closure provides a 

critical indication of the data quality at the flux 

tower for any given time period. While smaller 

imbalances can be addressed through energy 

Uses of OpenET in the Western United States 

Since the launch of the OpenET Data Explorer in 

October of 2021, OpenET has seen rapid uptake 

and use across the West. In 2022, the eeMETRIC 

model (Allen et al., 2007) within the OpenET 

Framework was unanimously adopted by the four 

Upper Colorado River Basin states and the Upper 

Colorado River Commission to provide a consistent 

measure of water consumption across the Basin for 

the first time (UCRC, 2022). In California, data from 

OpenET were integrated into California’s Water 

Rights Report Management System to support 

water use reporting in California’s San Francisco 

Bay-Delta region. The integrated system increased 

the accuracy of water use reporting in the California 

Delta while also reducing regulatory compliance 

costs for farmers. The State of California estimates 

that this system has saved farmers more than $29 

million, with more than 70% of water users in the 

Delta currently participating in alternative 

compliance plans that utilize OpenET data (Office of 

the Delta Watermaster, 2024). OpenET has also 

seen rapid uptake and use in irrigation management 

applications. Over the past 12 months, 40% of data 

retrievals from the OpenET API in the western U.S. 

have been for the purpose of irrigation 

management, based on user-reported applications 

of the data. Commercial and agricultural extension 

agency partners have incorporated OpenET data 

into multiple irrigation and nutrient management 

tools and numerous field trials have shown that an 

ET-driven irrigation management approach can 

reduce applied water by 15-25% (Cahn et al., 

2023), which has important co-benefits for fertilizer Continued on next page 

Fig. 3: The OpenET FARMS reports also facilitate comparison of ET 

patterns across regions of interest, such as fields within a farm or 

ranch, or wetland areas and burnscars, and supports retrieval of data 

in multiple formats to assist with use of the data in the field. 
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OpenET Releases the Farm and Ranch Management Support (FARMS) Data Interface to Increase 
Access to Remotely Sensed Evapotranspiration Data 

(Continued) 

Continued on next page 

balance closure corrections, correcting larger 

imbalances is expected to introduce substantial 

uncertainty into the ground-based ET data, limiting 

its utility as a reference for evaluating ET data 

computed from satellite-driven models or other 

sources (Foken, 2008). In addition, flux towers that 

are not instrumented to measure all surface energy 

balance components inherently assign all 

measurement error to the computed ET without a 

way to assess data quality and accuracy. This can 

limit the utility of these data as a reference 

measurement for evaluating ET computed from 

other data sources. 

The Volk et al. (2024) study evaluated both the six 

satellite-driven ET models included within the 

OpenET system, along with the OpenET  

“ensemble ET” value. The ensemble ET value is 

computed as the mean of the ensemble after 

identification and removal of outliers for each 

timestep and pixel using the median absolute 

deviation approach (Leys et al., 2013). Key findings 

from this study were that across all 60 sites, the 

ensemble ET value was more accurate than the 

individual models, though some models did 

outperform the ensemble ET value at individual 

agricultural sites. For water accounting purposes, 

the accuracy of ET data at growing season and 

annual timescales are often the most important time 

periods to consider. For the growing season, Volk et 

al. found that the mean bias error (MBE) for the 

ensemble ET value was only -2.0%, indicating 

strong expected accuracies for applications of 

OpenET data over larger areas and across multiple 

crops. MBE is used to characterize the average bias 

1 See Volk at al. (2024) or https://openetdata.org/accuracy/ for additional details.  

https://www.nature.com/articles/s44221-023-00181-7.pdf
https://openetdata.org/accuracy/
http://www.mbkengineers.com/
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OpenET Releases the Farm and Ranch Management Support (FARMS) Data Interface to Increase 
Access to Remotely Sensed Evapotranspiration Data 

(Continued) 

in a model relative to a reference dataset. The 

mean absolute (MAE) error is another widely used 

accuracy metric and is calculated by averaging 

the absolute differences between two paired 

datasets, such as a modeled and a reference 

dataset. The MAE for the ensemble ET value over 

the growing season for agricultural sites was 

±12.9%. The R-squared value, which is the 

square of the Pearson’s correlation coefficient (r), 

represents the proportion of variance in the 

dependent variable explained by the independent 

variable and the degree to which a model is able 

to reproduce the observed variability in a 

reference dataset. For the ensemble ET value, the 

R-squared value was 0.87, also showing good 

agreement with ground-based ET datasets. At 

annual timescales, the MAE improved slightly to 

11.2%, and the R-squared value was also high at 

a value of 0.84, though the MBE also increased to 

-5.1%. The MBE for the ensemble ET value at 

monthly timescales was similar at -5.8% and the R

-squared value increased to 0.9, though the MAE 

increased to 17.3% at this timestep. Individual 

models also performed well at seasonal and 

annual timescales, and accuracy metrics for most 

of the individual models were close to the 

ensemble at annual timescales. 

Recent studies have also been conducted to 

evaluate the accuracy of OpenET for specific crop 

types, including an evaluation of OpenET data for 

alfalfa fields in New Mexico (Sabiston et al., 

2024). For the flux tower measurement footprint 

within the field in which the flux tower was 

installed, this study reported a seasonal difference 

in total ET of 48 mm (1.89 in or -3.6%) between 

the measured ET and the ensemble ET data over 

the tower footprint, with differences for individual 

models all within ±11.4%. This study also reported 

results from comparisons made for additional 

fields, but these results involved comparisons 

using very small fields (<2.2 ha or 5.43 acres) in 

which no measurements were actually collected. 

Importantly, the OpenET team recommends 

caution when using OpenET data for fields that 

are less than 100 m (330 ft) in diameter and smaller 

than 2 ha (5 acres) in size. In a separate study in 

New Mexico, Tawelbeh et al. (2024) evaluated the 

OpenET data using five years of eddy covariance 

data collected over a pecan orchard in the Mesilla 

Valley. This study also found that the ensemble ET 

value performed best, and reported an R-squared 

value of 0.95 with a 2% mean relative difference 

and standard error estimate of 15 mm/month (0.59 

in/month) relative to the flux tower ET over the five-

year study period. Individual models also performed 

well in this study, with mean absolute differences 

between the flux tower ET and the individual 

models ranging from -8.3% to 11.2%. 

In California, Knipper et al. (2024) evaluated the 

accuracy of OpenET data using flux towers 

equipped with eddy covariance instrumentation in 

six almond orchards in the California Central Valley. 

Consistent with Volk et al. (2024) and the studies 

listed above, this study again found that the 

ensemble ET value agreed most closely with the 

flux tower ET over the two-year study, and reported 

an R-squared value of 0.73 and a MAE of 0.95 mm/

day (0.04 in/day or 15.7%) for the ensemble ET 

value. Knipper et al. (2024) did note that both the 

individual OpenET models and the ensemble ET 

value had difficulty in capturing some types of short-

term variability in ET at these sites, such as the 

rapid decline in ET preceding almond harvest when 

irrigation is shut off completely. This is likely due to 

Continued on page 13 

http://www.wrightwater.com/
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(Continued) 

area that is upwind of the tower location at a given 

time and varies with wind direction. Frequently, the 

tower footprints only include a portion of a single 

agricultural field. In addition, due to the technical 

difficulties and expense of collecting eddy 

covariance data, it can take years to collect 

measurements at multiple sites for a single crop. 

As a result of these challenges, recent studies 

have also compared OpenET data to data from 

flow meters and precipitation gauges or gridded 

precipitation data products. Knipper et al. (2024) 

compared OpenET total annual ET to data on 

precipitation and applied water for irrigation 

collected at 148 almond orchards over two water 

years. Results from this comparison found that the 

OpenET ensemble ET value was within 13% of 

measured water inputs (applied water and 

precipitation), but noted differences of up to 54% 

for individual ranches included in the study. In 

resolving these types of large discrepancies, 

however, it is important to consider potential errors 

both in the remotely-sensed ET data as well as 

errors in linking metered information at wells to the 

actual place of use boundary. The challenge is 

magnified in cases when one field is served by 

multiple wells or where multiple interconnections 

exist across a ranch. Zipper et al. (2024) also 

compared OpenET data to metered data on 

applied water across 43 fields in Kansas for which 

the relationship between the location of the well 

and the place of use was well known and carefully 

defined. For these fields, Zipper et al. reported a 

MAE for the ensemble ET value of only 48 mm/yr 

(1.9 in/yr), with a MBE of 1.6% and an R-squared 

value of 0.74.  

In addition to these published studies, the OpenET 

user community has now grown to over 10,900 

users who are currently applying the data for a 

wide range of uses, including use in ongoing 

accuracy assessments for additional crops and 

natural land cover types. Ongoing water resources 

management applications range from irrigation 

scheduling and decision support across thousands 

of agricultural fields to water accounting across 

both the Upper and Lower Colorado River Basins. 

the 8-day revisit period of Landsat, which limits the 

ability of the satellite-driven models to consistently 

capture rapid changes in daily ET driven by abrupt 

shifts in agronomic or irrigation practices.  

In another evaluation of OpenET data over tree 

crops in California, Dhungel et al. (2024) compared 

OpenET data against flux towers equipped with 

micrometeorological instrumentation installed in two 

citrus orchards (naval and mandarin) in the San 

Joaquin Valley, CA. This study was the only study 

to date that reported differences between OpenET 

data and flux tower ET that were larger than those 

documented by Volk et al. (2024) for cropland sites. 

Dhungel et al. (2024) found that while the ensemble 

ET value again agreed best with the flux tower ET, 

the ensemble ET value was 30% larger on average 

than both the flux tower ET and the total amount of 

water applied for irrigation, with an r-squared value 

of 0.71 and a root mean square error (RMSE) of 

1.16 mm/day (0.046 in/day). The study noted that 

most of the difference occurred during the spring 

(approximately day of year 60 to 120). Dhungel at 

al. hypothesized that in deficit irrigated citrus crops 

the stomatal resistance may vary over the course of 

the day, with lower stomatal resistance in the 

morning, when the Landsat overpass occurs, and 

increasing resistance in the afternoon leading to 

lower ET rates. While this study only provided data 

for two sites, the OpenET team is currently working 

to evaluate potential biases for citrus crops. A key 

advantage of OpenET is that advances in the 

models to better represent biophysical processes 

will provide direct benefits to all users of OpenET 

data without the need for recalibration at individual 

sites. In addition, while the Dhungel et a. (2024) 

results are valuable in highlighting an important 

crop for additional investigation, the results from this 

study should also be considered in the broader 

context of the results from Knipper et al. (2024) for 

almonds, Tawelbeh et al. (2024) for pecans, and 

the overall seasonal MBE of -2.0% reported by Volk 

et al. (2024) across a wide range of crops.  

One key challenge of working with eddy covariance 

instrumentation is that the measurement area 

sampled by the key instruments on the tower (often 

referred to as the tower “footprint”) is limited to the Continued on page 15 
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(Continued) 

to improve calculation of ET between satellite 

overpass dates, integrate additional satellite 

observations to increase the observation frequency 

of satellite inputs, and identify and correct biases in 

meteorological inputs to the models. All of these 

advances are expected to further increase the 

accuracy of OpenET data in the near future, 

enhancing the value of satellite-based ET for 

agricultural and water management applications. 
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