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The effects of a changing 

climate and competing water 

demands for agricultural, 

domestic, industrial, and 

environmental uses have made 

issues surrounding water 

supply and quality more 

complex. As part of the 

National Institutes for Water 

Resources (NIWR), the 

premier university network  

for addressing state/territorial 

and national water issues,  

the NWRRI is dedicated to 

supporting innovative research 

that addresses Nevada’s 

water needs.  

To ensure collaboration and 

coordination among water-

related entities throughout  

the state, the NWRRI also 

maintains a statewide advisory 

council composed of leading water 

officials who may be called upon to 

help identify appropriate research 

topics that encourage our state to 

manage water more responsibly and 

train the next generation of water 

scientist. Our most recently funded 

projects exemplify these goals by 

providing students with unique training 

opportunities and exploring innovative 

ways to managing water resources 

under drought and aridification. 

According to the Water Resources 

Research Act of 1984 (as amended), 

which created the NIWR, each institute 

is to foster the training and education 

of future water scientists, engineers, and 

technicians. The goal of the NWRRI 

Undergraduate Internship Immersion 

Program is to pair undergraduate 

students who may not have considered  

a water-related STEM career with DRI 

scientist for a semester-long paid 

internship so that they can gain direct 

exposure to active research in water-

related earth sciences. These students  

will increase their skill sets and be 

exposed to a variety of earth sciences 

career options that might have not  

been apparent to them prior to their 

involvement in this program. 

Director’s Letter 

Photo courtesy of 

Chuck Russell 

(Continued on following page ) 
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Innovative solutions for improving 

water management are also critical to 

finding ways to adapt to a changing 

climate. The goal of the project 

“USGS OpenET Planning” is to 

enhance the use of OpenET, a 

satellite-based evapotranspiration (ET) 

cloud computing and data services 

platform co-led by DRI, and integrate 

OpenET data into a national-scale 

hydrologic model to support the goals 

of the National Water Census and 

Water Availability and Use Science 

Program. The OpenET web 

application and data services provide 

access to field-scale ET data for 

millions of fields, helping stakeholders 

gain a better understanding of the 

(Director’s Letter continued) 

Vegetation decline reduces water 

quality and quantity, as well as 

increases the risk of disturbances such 

as wildfire. The project “Climatic and 

Hydrologic Aridification in Mid- and 

High-elevation Ecosystems of 

Southern Nevada” will use 

computational land surface modeling 

to determine how regional climate 

changes affect water resources, how 

landscape and vegetation amplify or 

dampen climate-driven aridification, 

and where emergent ecological 

declines are most likely to occur. This 

information will help managers 

identify and prioritize the most 

vulnerable ecosystems in their 

management actions.  

inherent uncertainties in water use  

and supply planning. This project will 

further develop and enhance operational 

software to provide daily ET summaries 

for irrigated lands for specific 

watersheds and modeling units. 

I look forward to sharing what we 

learn from these projects as well as  

the successes of our students in 

upcoming newsletters. 

Sincerely, 

Chuck Russell ◼ 

This project is funded through the National Institutes for Water Resources (NIWR)  

104(b) grant. 

Long-term Effects of  Beaver-related Stream 

Restoration on Fluvial Sediment Transport  

Riparian ecosystems are among the 

Earth’s most diverse and they serve a 

variety of ecological functions (Naiman 

et al., 1993; Sabo et al., 2005). They 

shade and cool surface waters, as well 

as filter groundwater and surface water 

(Gregory et al., 1991; Naiman and 

Decamps, 1997). “Riparian systems are 

generally defined by the vegetation that 

occurs there, but the ecosystem 

services they provide go far beyond 

vegetation,” says Dr. Mark Hausner, 

the principal investigator of the project 

that also includes master’s student 

Jazmine Lopez. “Riparian vegetation 

depends on a connection to shallow 

groundwater, so anything that lowers 

the groundwater table will stress that 

vegetation and can ultimately lead to 

riparian degradation.” Activities such 

as groundwater pumping, incision  

(i.e., erosional downcutting of the 

Beaver-related restoration (BBR) involves introducing beavers back into a degraded 

ecosystem to help the ecosystem return to its pre-disturbance conditions (photo  

by Mercury Freedom). 
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(Project Spotlight continued) 

channel bed), land-use changes, cattle 

grazing, and urban development 

near stream banks contribute to 

ecosystem degradation, which can be 

exacerbated by drought and flash  

floods (NRC, 2002).  

One way to help restore these 

valuable ecosystems is through 

processed-based restoration, which is 

based on the idea that restoring the 

processes that originally shaped an 

ecosystem will help the ecosystem 

return to its pre-disturbance condition. 

Beaver-related restoration (BBR) is one 

aspect of process-based restoration that 

involves introducing beavers back into 

degraded ecosystems. “Beavers have 

historically been part of the ecosystems 

of the western United States, but by 

1900, unregulated fur trade had driven 

populations to less than 10 percent of 

their pre-colonization levels and had 

extirpated beavers from many of the 

small streams,” Hausner explains. “The 

assumption underlying BRR is that 

beaver activity was partially responsible 

for shaping those small streams and that 

restoring beavers (or analogs to beaver 

activity) to those streams will improve 

the current stream condition.”  

The purpose of BBR is to rebuild 

networks of dams in incised streams to 

slow water and allow sediment to fill the 

eroded streambed, which raises the 

elevation of the streambed, the water 

surface, and the water table near the 

stream. “Beaver-related restoration is 

generally less expensive than other 

options,” Hausner says. “Part of the 

attraction of BRR, and process-based 

restoration in general, is to let nature 

do the restoration work for you over 

time. But beavers are also charismatic 

animals and it’s cool to see them along 

streams! Beaver dams represent some 

pretty incredible engineering by 

small animals.”  

Although reintroducing beavers 

into riparian areas can help restore 

stream ecosystem, the main source of 

uncertainty for the success of projects 

that rely on actual beavers is the 

behavior of the beavers themselves. 

“As my colleague Jimmy Taylor, a 

USDA Animal and Plant Health 

Inspection Service wildlife biologist, 

frequently explains, beavers are 

incredible engineers but terrible 

employees,” Hausner says. “They  

may move, they don’t always build or 

maintain dams, and they don’t always 

reproduce to create a lasting population. 

They can also be eaten by predators  

or killed by humans. Projects relying  

on beaver relocations often have  

to move multiple beavers into a 

restoration area before the beavers 

establish themselves.” 

Other BBR techniques that don’t use 

actual beavers include constructing 

beaver dam analogs (BDAs) or artificial 

beaver dams (ABDs), which mimic the 

function of beaver dams and avoid  

the uncertainty of animal behavior. 

“BDAs are intended as temporary 

impoundments that will attract beavers 

and provide some starter sites for dam 

building,” Hausner explains. “For 

projects relying on BDAs, the same 

uncertainties about beaver behavior 

apply, with the additional uncertainty 

about whether beavers will even be able 

to access the site. ABDs are more 

permanent structures and are intended 

to provide the function of beaver  

dams whether or not the beavers decide 

to cooperate.”  

An area of Maggie Creek in 1980 before 

grazing agreements were implemented 

and beavers returned to the area (photo 

by the Elko District, BLM). 

This photo was taken in 2011 of the same area shown in the 1980 photo of Maggie 

Creek. Beaver dams in the area transformed a stream previously denuded from cattle 

grazing (photo by the Elko District, BLM).  

(Continued on following page ) 
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(Project Spotlight continued) 

 

area that  

has had a 

number  

of BRR 

projects 

implemented 

and 

numerous 

reaches with 

multiple 

beaver dams. 

We will use 

the Maggie 

Creek site to 

understand 

how well the 

sediment 

transport 

model 

represents 

reaches of 

streams that 

do include 

beaver dams.” 

The models will 

also help the 

researchers 

understand 

stream channel 

response over 

the life of a 

beaver dam, as well as after the dams 

disappear, and the long-term changes 

from BRR projects. 

The researchers will conduct 

preliminary modeling to simulate 

sediment transport, and then collect 

data from the selected study areas to 

construct site-specific sediment 

transport models for each study reach. 

Once all the data are collected, they 

will run simulations for each study site 

to assess the variability in sediment 

transport based on the number, 

density, and functional lifetime of the 

dams. This project will also provide 

master’s student Jazmine Lopez with 

the opportunity to gain valuable 

experience in collecting and analyzing 

field data. “As an undergrad, Jazmine 

worked with the USGS Nevada Water 

Science Center collecting field data 

around a variety of sites in the Tahoe 

basin, but this project is really showing 

her what can be done with that field 

data—not just on a project-by-project 

basis, but on a more general, big-picture 

basis,” Hausner says. “It’s providing her 

with new skills in the numerical 

modeling of sediment transport and 

exposure to numerical modeling in 

general. Gaining this experience will 

train her to look critically at interactions 

between physical and ecological 

processes and how those processes 

shape stream and riparian ecosystems.”  

Apart from the uncertainty of 

beaver behavior, there are also other 

knowledge gaps related to stream 

ecosystem restoration and little  

peer-reviewed information to help 

guide regulators in effectively 

implementing BBR. Some of the 

critical information that is currently 

lacking includes how many dams are 

needed in a reach and how closely 

spaced they need to be to achieve the 

restoration project goals, as well as 

how much time is needed for a stream 

to return to pre-degradation levels and 

whether the beaver dams need to be 

maintained continuously. To address 

these knowledge gaps, the project 

“Long-term Effects of Beaver-related 

Stream Restoration on Fluvial 

Sediment Transport” will use 

numerical modeling of sediment 

transport to investigate the long-term 

performance of BRR practices.  

The goal of the project is to 

develop a sediment transport model 

that can stochastically simulate stream 

channel responses to dam networks 

based on varying dams per kilometer, 

heights, and lifetimes to understand 

how different dam configurations 

affect streambeds. To develop these 

models, the researchers will use data 

from the upper Indian Valley in the 

Humboldt-Toiyabe National Forest 

and Maggie Creek in Elko County, 

Nevada. These areas were selected 

because they are a good representation 

of the information needed to 

understand the effects of beaver dams 

on stream reaches. “Although the 

Indian Creek reach area we’re studying 

does not currently have beavers on it, 

there is a beaver dam downstream and 

the upstream reach is ripe for 

colonization, so we’re using this reach 

as a control to understand how well 

our sediment transport model works 

on a stream without beavers,” 

Hausner explains. “Maggie Creek is an 

“Part of the attraction of BRR, and process- 

based restoration in general, is to let nature  

do the restoration work for you over time.  

But beavers are also charismatic animals and  

it’s cool to see them along streams! Beaver  

dams represent some pretty incredible 

engineering by small animals.”  

– Mark Hausner  

Photo by Steve from 

Washington, DC 
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Student Interview: Jazmine Lopez  
We asked graduate student Jazmine 

Lopez, who is working on the NWRRI 

project “Long-term Effects of Beaver-

related Stream Restoration on Fluvial 

Sediment Transport,” about her 

current studies and plans for the 

future. Here’s what she had to say: 

1) What field are you currently 

studying and what sparked your 

interest in that field? 

I’m currently studying hydrology. I 

had a great internship opportunity 

working as a hydrologist intern for the 

USGS and I realized how much I enjoy 

working in the environmental sciences. 

Ever since I began studying hydrology, 

I’ve come to appreciate it more.  

2) Which research project are you 

currently working on and what  

have you learned so far from  

this research? 

I’m currently working on a project to 

develop a numerical model that 

answers several questions related to 

sediment transport in desert streams. 

Rapid sediment transport can degrade 

streams and disconnect them from 

their respective flood plains. This can 

cause drastic changes to ground- and 

surface water interaction and water 

quality. I will develop a model that 

shows how the location and 

amount of beaver dams in 

streams can slow or reverse 

the degradation process. 

3) What do you hope to 

learn more about from  

this project?  

I hope to better understand 

the effects of impoundments, 

specifically beaver-related 

structures, on sediment 

transport in streams. Ideally, 

the outcome will aid in 

restoring incised streams. 

4) What are you looking 

forward to most about 

working on this project? 

I’m looking forward to the 

fieldwork associated with the 

project. I’m also incredibly 

excited to see where the 

results lead. 

5) What are your goals for the next 

steps in your studies/career? 

I would like to continue working on 

environmental restoration projects. 

6) If you had six months with no 

obligations or financial constraints, 

what would you do with the time? 

I would spend my time traveling. 

One of the many places I’d like to visit 

is Iceland. 

7) Cake or Pie? 

Pie. ◼ 

Photo courtesy of  

Jazmine Lopez  

(Project Spotlight continued) 

“I had a great internship opportunity working as a hydrologist intern for the USGS, and I 

realized how much I enjoy working in the environmental sciences. Ever since I began studying 

hydrology, I’ve come to appreciate it more.” – Jazmine Lopez  
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Events List  

2022 ASA, CSSA, SSSA International Annual Meeting 
Communication and Public Engagement for Healthy People  
and a Healthy Planet 
November 6-9, 2022 
Baltimore, MD 
www.acsmeetings.org/ 
 
AWRA 2022 Annual Water Resources Conference 
November 7-9, 2022 
Seattle, WA 
www.awra.org/Members/Events_and_Education/
Events/2022_Annual_Conference/2022_AC.aspx 
 
“Geologic Mapping, Geochronology, and Fault Characterization 
in the Las Vegas Basin” By Seth Dee 
November 8, 2022 
Reno, NV 
www.aegsnv.org/meetings 
 
Half-day Field Trip to Las Vegas Basin Fault Locations: Led by 
Seth Dee 
November 9, 2022 
Las Vegas, NV 
www.aegsnv.org/meetings 
 
Webinar: The Challenges and Opportunities of Using Recycled 
Wastewater for Managed Aquifer Recharge 
November 10, 2022 
Online 
www.ngwa.org/detail/event/2022/11/10/default-
calendar/20nov10web 
 
Short Course: Introduction to Groundwater Geochemistry 
December 5, 2022 
Las Vegas, NV 
www.ngwa.org/detail/event/2022/12/05/default-
calendar/22dec235 
 
Groundwater Week 
December 6-8, 2022 
Las Vegas, NV 
groundwaterweek.com/ 
 
AGU Fall Meeting 2022 
December 12-16, 2022 
Chicago, IL 
www.agu.org/Fall-Meeting 
 
NGWA University Powered by OSU 
December 15, 2022 
Online 
www.ngwa.org/detail/event/2022/12/15/default-
calendar/22dec15web 
 

“Legionella Occurrence Monitoring in Las Vegas Valley 
Groundwater” by Ariel Atkinson 
January 10, 2023 
Las Vegas, NV 
www.aegsnv.org/meetings 
 
NWRA Annual Conference Week 
January 30-February 2, 2023 
Sparks, NV 
www.nvwra.org/2023-ac-week 
 
Ocean Visions Biennial Summit 
April 4-6, 2023 
Atlanta, GA 
www.agu.org/Ocean-Visions-Summit 
 
19th Annual Truckee River Field Study Course 
May 4 & 5, 2023 
Reno, NV 
https://www.nvwra.org/2023-truckee-river-tour 
 
NNSS Tour 
May 16, 2023 
Las Vegas, NV 
www.nvwra.org/2023-may-nevada-national-security-test- 
site-tour 
 
119th Annual Meeting of the Cordilleran Section 
May 17-19, 2023 
Reno, NV 
www.geosociety.org/GSA/Events/Section_Meetings/GSA/
Sections/cd/2023mtg/home.aspx 
 
Chapman Conference: Climate and Health for Africa 
May 22-25, 2023 
Washington DC 
www.agu.org/Plan-for-a-Meeting/AGUMeetings/ 
Chapman-Conferences 

Please keep an eye on the event websites for changes in conference schedules. 
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Photo by DRI Science 
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Success and the dedication to quality research have established the Division of Hydrologic Sciences at Desert 

Research Institute (DRI) as the Nevada Water Resources Research Institute (NWRRI) under the Water 

Resources Research Act of 1984 (as amended). DRI administratively houses and logistically supports the 

operations of the NWRRI.  

The goals of the NWRRI are to develop the water sciences knowledge and expertise that support Nevada’s water 

needs, encourage our nation to manage water more responsibly, and train students to become productive 

professionals. The work conducted through the NWRRI program is supported by the U.S. Geological Survey 

under Grant/Cooperative Agreement No. G21AP10578.  

 

About DRI 

The Desert Research Institute (DRI) is a recognized world leader in basic and applied environmental research. Committed to scientific 

excellence and integrity, DRI faculty, students who work alongside them, and staff have developed scientific knowledge and innovative 

technologies in research projects around the globe. Since 1959, DRI’s research has advanced scientific knowledge on topics ranging from 

humans’ impact on the environment to the environment’s impact on humans. DRI’s impactful science and inspiring solutions support 

Nevada’s diverse economy, provide science-based educational opportunities, and inform policymakers, business leaders, and community 

members. With campuses in Las Vegas and Reno, DRI serves as the nonprofit research arm of the Nevada System of Higher Education. 

For more information, please visit www.dri.edu. 

 

 

For more information about the NWRRI, contact: 

 

Suzanne Hudson, Business Manager 

702-862-5464  

Suzanne.Hudson@dri.edu  

 

Charles Russell, Director  

702-862-5486  

Chuck.Russell@dri.edu  

Banner photo: Great balloon race in Reno, NV, by DRI Science. 
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Page 3: Maggie Creek beaver dam 1980 and 2011 photos by Elko District, 

BLM - Bureau of Land Management. 

Page 4: American beaver by Steve from Washington, DC, USA.  
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