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This summer, Wyoming EPSCoR celebrated three years of research, education,
and outreach with the Wyoming Center for Environmental Hydrology and
Geophysics (WyCEHG)—a center of excellence in the area of water science
established through a grant from the National Science Foundation (NSF) and
with added support from the State of Wyoming. WyCEHG conducts research
involving the movement of the water in our environment including underground,
in streams, and in the atmosphere. Moving into our fourth year of this five-year
$20 million award, we have seen incredible gains made by our research teams as
well as increased participation by students of all ages and backgrounds in waterscience learning.
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In October, WyCEHG gained national recognition with a paper published in
Science, one of the world’s leading scientific journals, with lead author, James
St. Clair, a former PhD student and a member of the WyCEHG geophysics team.
St. Clair et al. tested a new theory that regional stress from plant tectonics
explains how bedrock fractures form at the local scale. WyCEHG researchers are
currently working on using this theory to predict how groundwater will flow and
be stored in areas around Wyoming and elsewhere. With groundwater storage
increasingly imperiled around the U.S. and world, this research is especially
relevant to future water allocation policies.
Also in October, the second Water Interest Group Meeting (WIG) was hosted by
WyCEHG at the Rochelle Gateway Center at the University of Wyoming. During
this all-day event, water resource professionals, faculty, students, and the public
listened to presentations by WyCEHG researches and collaborators, participated
in break-out sessions to discuss research needs, and then stayed for a reception
with an adjacent poster presentation as a part of the combined WyCEHG
Roundup research event. The WIG demonstrates the bi-directional interactions
between WyCEHG researchers and state and regional water managers.
We are taking cutting edge research from WyCEHG and using it in our education
programs. Faculty from Central Wyoming Community College in Riverton, WY
are using WyCEHG equipment with students to investigate the consequence of
glacier retreat in the Wind River mountains. The potentially lower river flows
have impacts not only in Wyoming but also to downstream users outside our
state. Our water educational programs on the Wind River Reservation have
taken off. More than 100 Reservation
students have learned about their local
water systems through our programs in
classrooms and out in the field.
I look forward to reporting more high
impact science and education coming
out of WyCEHG as we move into the last
portion of the grant and the lasting
impact of WyCEHG on Wyoming in the
years beyond.
Dr. Brent Ewers, Project Director and
Track 1 Principle Investigator
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As the Communications Graduate Student
Assistant, Jess White runs the Wyoming
EPSCoR blog, helps to edit newsletters,
and brings her artistic sensibilities to the
EPSCoR office. She is an MFA candidate
in creative nonfiction, which she defines
as “a true story told well.” Jess hopes that
her contributions to Wyoming EPSCoR can
convey the ancient, diverse landscape that
surrounds Laramie, as well as the vital role
of WyCEHG research. Her other writing
has appeared online at Al Jazeera English
and at The Toast. She has also written
several full-length plays, one of which
premiered at Laramie’s Relative Theatrics
company last year.
In addition to writing, Jess is an
accomplished social researcher. This
past summer, she completed ten weeks
of field research in Cambodia, where
she studied local nonprofits. For her, the
best part of her research project was
“the chance to talk with local people
about their lives.” Over winter break, she
embarked on a narrative research project
on the transgender community in the San
Francisco Bay Area. Next year, she will
extend that research into Chicago, where
she hopes to enter a Ph.D. program in
cultural anthropology.

WyCEHG 4.0

CHANGING THE FUTURE OF
MODELING WITH ADHYDRO
BY ELIZABETH NYSSON
A computer modeling tool developed by University of Wyoming
professor, Fred Ogden, and his team will potentially help
communities across the country better prepare for major weather
events including floods and drought.

Above: Students using geophysics to
understand the subsurface.
Below: Students in the Eco-HydroGeophysics field course learn about water
and experience spring weather in Wyoming.

from historic black colleges and universities (HBCUs) joined
UW students to learn about water resources in the EcoHydro-Geophysics field course. In its third successful year,
this two-week course allowed students to use cutting-edge
research tools to answer questions about water movement near
Vedauwoo and visit the No-Name research site near the Snowy
Range.
Students in the Eco-Hydro-Geophysics field
course learn about water and experience spring
weather in Wyoming.

In July, the Wyoming Center for Environmental Hydrology and
Geophysics (WyCEHG) entered its fourth year! WyCEHG is the
result of a 5-year $20 million award from the National Science
Foundation (NSF) to increase research and our understanding
of water resource issues in the state. Over the last few years,
WyCEHG has changed the face of water-science by combining
disciplines to answer complex question in integrative and
dynamic
ways. Forwill
example,
the high alpine forests of
“WyCEHG
be inbuilding
Wyoming’s Snowy Range, WyCEHG is merging the principles of
research
infrastructure
for
the the fate and
geophysics,
hydrology,
and ecology to
understand
transport
water in
the No-Name
Watershed.
entireofstate
and
bringing
new This research will
provide managers with new tools for understanding and managing
technology to the region.”
our critical water resources.

— RICK MATLOCK, WYOMING EPSCOR

WyCEHG not only enables pioneering research, but scientists
PROJECT ADMINISTRATOR
with WyCEHG are involved in many education and outreach
activities at UW and throughout Wyoming. In May, students
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ADHydro, the first surface water model created specifically to be
used on a supercomputer, may soon help the National Oceanic
and Atmospheric Administration (NOAA) forecast how major
weather events may impact an area. This advancement in water
predictions comes from several years of work by Ogden and
partners with the CI-WATER project—an interdisciplinary team of
researchers from Utah and Wyoming which received $6 million
over three years from the National Science Foundation (NSF) to
develop a better understanding of water resource systems.
“We are helping NOAA and the National Weather Service move to
high-resolution process based hydrologic modeling,” says Ogden.
Adding, “I am very proud of my team and their effort over the last
three years.”

“We are helping NOAA and the National
Weather Service move to high-resolution
process based hydrologic modeling,”

In June, high school students from around the country came to
UW through the Summer Research Apprentice Program (SRAP)
to get hands-on research experience in faculty labs around
campus. In its 30th year, this six-week immersion program for
students historically underrepresented in STEM would not be
possible without the support of WyCEHG and NSF funding.

Unlike other computer-generated models currently used to
understand water environments and future conditions, ADHydro
uses a format that allows a researcher to reproject data using
an adjustable format called an unstructured mesh variable
resolution. This is a novel approach to modeling and allows for
greater accuracy in making predictions.

WyCEHG affiliated faculty, Dr. Bob Hall and Dr. Andrew
Parsekian, traveled to Teton Science Schools’ Kelly campus to
teach middle and high school science teachers about waterscience and geophysics in July. Hall and Parsekian were a part of
a WyCEHG tradition of working with Teton Science Schools to
teach innovative water-science principles through the Wyoming
Water in the Classroom program.

Water models use information like rainfall, stream locations,
water flow, and other conditions to create something like a
“picture” of water systems to understand future environmental
conditions related to water resources. Because ADHydro can
handle such large data sets, the precision of the tool is increased.
This is possible because this model was developed to run on a
supercomputer with very high computational capacity. These
kinds of high performance computers are so enormous that they
can fill a large warehouse.

Entering its fourth year, WyCEHG faculty and students are
changing the way we think about water in Wyoming and sharing
their knowledge with others across the nation.

Above: Dr. Fred Ogden is a professor in the College of Engineering and
was a PI on the CI-WATER Track-2 Award from NSF. Photo courtesy of
the University of Wyoming. Right: A group learning to use ADHydro in
Tuscaloosa, Alabama. Photo courtesy of Fred Ogden

Another important feature of this model is its inclusion of water
management information. Water management data can range
from the amount of water released from a dam to the type of
irrigation used on farmland in a given area. When ADHydro is
used to help weather experts, like those at NOAA, prepare for
a potential flood, understanding water management actions or
potential actions can allow them to better prepare residents for
hazardous conditions.
In July, Ogden and others from the University of Wyoming
traveled to Tuscaloosa, Alabama to host a workshop on
ADHydro at the National Weather Center, which is a part of
NOAA. Participants, including several from NOAA, learned how
to use the model and integrate the application with weather
forecasting technology.
The creation of ADHydro is a momentous achievement for
Ogden, the University of Wyoming, and all those involved in CIWATER. Although initial NSF funding through Wyoming EPSCoR
concluded this summer, Ogden explained that the CI-WATER
project will be sustained through continued collaborations
between the researchers, along with funding from NOAA for
additional ADHydro developments. Moving forward, NOAA
will be supporting Ogden and his team as they prepare to run
ADHydro at the National Center for Atmospheric Research
(NCAR)-Wyoming Supercomputing Center.
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ALONG THE WIND
RIVER RANGE…
SUMMER SCIENCE WITH FORT
WASHAKIE SCHOOL
In June, a group of students took part in a month-long science
program organized by Wyoming EPSCoR in partnership with
Fort Washakie School on the Wind River Indian Reservation.
EPSCoR staff worked with school administrators, educators,
and community members to offer this special science program
to students who demonstrated proficiency in math and reading
during the school year. Students were exposed to various
scientific concepts, learned about natural resources, and
explored the Wind River watershed.
Over the course of the program, students participated
in learning activities, went on field trips, and listened to
presentations by special guest speakers. A few outings included
learning about drinking water protection from the Shoshone

Utilities Organization; rafting the lower portion of the Bighorn
River near Thermopolis; going to the Washakie Reservoir to
learn about water resources from the Office of the Tribal Water
Engineer; and, learning about trout from the Popo Agie Anglers
and Trout Unlimited.
“This was an opportunity to spend a month with students in
second through sixth grades, and offer environmental education
that integrated local knowledge and natural resources. Wyoming
EPSCoR and Fort Washakie School contributed many resources
that lead to the success of the program,” said Wind River
EPSCoR Coordinator, Jennifer Wellman, about the program.
In addition to Jennifer’s contributions, Fort Washakie teachers,
Arlen Shoyo and Joette Thayer, and EPSCoR staff, Jason Baldes
and Liz Nysson, provided additional expertise in education and
environmental science.
The combination of field trips and scientific guest speakers
kept the students active and engaged in local natural resources.
According to Jennifer, the curriculum “focused on the Tribes’
water resources so the students would value the study of the
Wind River watershed and all the amazing things that it offers.”
For more information about Wind River EPSCoR and
environmental science programs, contact Jennifer Wellman at
(307) 438-7102 or visit the EPSCoR office in the Frank B. Wise
building in Fort Washakie.

LOOKING AT DROUGHT ON THE
WIND RIVER INDIAN RESERVATION
BY JENNIFER WELLMAN
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Fort Washakie School Students
taking part in the summer science
enrichment program in June 2015.
Photos courtesy of Joette Thayer.

How can Wyoming communities help manage water resources?
In west-central Wyoming’s Wind River watershed, an
interdisciplinary group of scientists and local residents are
looking to the future by exploring drought vulnerability. This
past June, the Eastern Shoshone and Northern Arapaho Tribes’

From the Washakie Reservoir on the
Wind River Indian Reservation.

Office of the Tribal Water Engineer (TWE) kicked off a multi-year project:
The Wind River Reservation’s Vulnerability to the Impacts of Drought and
Development of Decision Tools to Support Drought Preparedness.
With funding from the U.S. Geological Survey’s North Central Climate
Science Center and additional support from several state and federal
agencies, five universities and Wyoming’s EPSCoR office in Fort Washakie,
the project will assess climatological, social, and ecological risks and
response capacities in order to create a regional Drought Management Plan.
This project builds on meetings and workshops held last year on the
reservation and the resulting climate and drought forecast co-produced
with the Wind River tribes. Outreach and education events give science
students insight into real-world applications of fields such as hydrology,
geology, geography, and the social sciences.
This summer, EPSCoR staff traveled to the base of Gannett Glacier in the
Wind River watershed to scout conditions for a future student expedition.
With help from Wind River Water Resources Control Board and tribal
councils, EPSCoR will build upon existing science programs, integrating
glacial hydrology and climate science into outreach to Tribal Water
Engineer office staff and reservation students.
Using one of Wyoming’s most diverse and complex river systems as an
outdoor classroom, teachers and communities connect with the Wind
River watershed, synthesizing multiple disciplines in relation to social
and environmental ecosystem challenges. Drought preparedness, climate
monitoring, streamflow and glacial melt are integral to EPSCoR’s science
outreach throughout the reservation and the Wind River region.

Photos courtesy of Elizabeth Traver

DROUGHT PROJECT OBJECTIVES:

1

Understand WRIR vulnerability and risks
related to drought impacts and inform
tribal drought responses and preparedness
planning by conducting a scientifically
rigorous, culturally and tribally-driven,
participatory, and interdisciplinary socialecological systems (SES) vulnerability and
risk assessment;

2

Engage tribal resource managers and coproduce drought-related information and
tools to support decision-making on the
WRIR, foster technical capacity building, and
engage other local and regional tribal and
non-tribal agencies;

3

Involve tribal community, youth, and elders
in drought science and preparedness
educational programs to facilitate multigenerational and Traditional Ecological
Knowledge (TEK) approaches to land, water,
wildlife, and livestock management;

4

Ensure research outcomes are actionable
for drought preparedness and decision
making on the WRIR and “best practices/
lessons learned” transferable to other tribes
and communities in the west.

ADDITIONAL PROJECT COLLABORATORS INCLUDE:
•
•
•
•
•
•
•
•

University of Wyoming Botany Department, USGS Cooperative Fish and Wildlife Unit
& Wind River Extension
University of Colorado, Western Water Assessment
University of Nebraska, High Plains Regional Climate Center
Montana State University, Ecology Department
The Wyoming State Climate Office
US Department of Agriculture, Northern Plains Regional Climate Hub
US Department of the Interior, Fish and Wildlife Service; US Geological Survey and
Bureau of Indian Affairs
National Oceanic and Atmospheric Administration (NOAA), National Integrated
Drought Information System (NIDIS)

Project website: http://revampclimate.colostate.edu/
revamp/project/wind-river-drought-preparedness
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SCIENCE
CORNER

EVER WONDER
WHETHER ROCK
WEATHERS?
BY JESS WHITE
When driving along Interstate 80 between Cheyenne and Laramie, you
may have marveled at one of Wyoming’s most colorful natural landmarks:
Vedauwoo, a collection of plump pink granite rock hills. Janet Dewey,
a researcher in the Department of Geology and Geophysics, believes
that their curious shape results in part from variable rates of chemical
weathering of different rocks, and gradual erosion through rainfall,
snowmelt, and temperature changes. As she explains, “The rate at which
different rocks weather governs the landscape, topographic expression,
and the porosity in the rock.” Vedauwoo is one striking example of a
phenomenon that shapes the intermountain west.
Since weathering affects the form and density of rocks, it also plays a
major role in how water flows and where it is stored. Weathering can
change the chemical composition of rocks, as when water leaches out
elements like calcium. When rocks and water come in contact, the
chemical composition of both can change; this in turn changes the
relationship between the two. For example, if dissolving a portion of
the rock changes the acidity of the water, then the rate of chemical
weathering can also change. Weathering and erosion can also include
factors like slope and aspect. One side of the mountain might be steeper,
and one side might spend more time in direct sunlight.

Sherman granite
rock. Photo courtesy
of Janet Dewey.

The study area
in Vedauwoo.

Weathering also influences climate. Weathering of silicate rock is “a
pretty big sink” for carbon dioxide. “Silicate minerals in the rock react
with carbonic acid, consume carbon dioxide and produce weathering
products that depend on the minerals present,” explained Dewey.
Dewey and others on the weathering research team within WyCEHG
hope to identify what controls rates of weathering and erosion of rocks
in the Laramie Range. “Like many scientific problems, it’s a scaling issue.
What we see at the micro scale is not necessarily what we see at the
landscape scale.”

mineralogy, and grain size of the various rock types and how those
features might influence weathering. The group also uses techniques
that will help them determine the landscape-scale erosion rates. These
data will be combined with geophysical data to create a multilayered
map of the region.

FRACTION OF CA REMAINING
RELATIVE TO TOTAL CA IN ROCK PRIOR
TO WEATHERING

After this phase, the team increases the “suite,” or set of rocks in
the water column study. The researchers are currently testing three
types of rock, but will increase to eight types. They will also test faster
rates of water flow, to determine if there is a predictable relationship
between flow and rate of chemical weathering.
Dewey’s motivation to explore weathering comes from an interest in
understanding the future and a curiosity about the past. She says, “From
my perspective, one of the biggest issues confronting us in the future
is going to be water quantity and quality. We need to know as much
as we can about the relationship between water and the rock it passes
through. Without that understanding it’s easy for us to make mistakes.”

If you’ve ever gone out on the landscape at

Vedauwoo and stood there by those rocks, you

Graphs courtesy of Janet Dewey.

think: Why do they tower four stories above

me when I’m standing on flat weathered rock
that seems to be made of the same material?

Exploring rock weathering
in Vedauwoo. Photo courtesy
of Janet Dewey.

In considering the past, she added, “If you’ve ever gone out on the
landscape at Vedauwoo and stood there by those rocks, you think:
Why do they tower four stories above me when I’m standing on flat
weathered rock that seems to be made of the same material? Why
does that beautiful landscape exist? If we are sitting on one giant
granite batholith, why isn’t it the same across the landscape? That’s a
cool question.”

FRACTION OF CA REMAINING RELATIVE TO TOTAL
CA IN ROCK PRIOR TO WEATHERING

The study includes several different techniques. First is the micro (or very
small) scale which includes column experiments to test the weathering
of different kinds of rock. Dewey and her team have built glass column
reactors containing three kinds of crushed rock, including the pink granite
that is iconic to Vedauwoo. Water continuously flows through the columns
and is allowed to react with the minerals in the rock. They test the water
runoff for traces of elements like calcium, iron, and phosphorus.
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Another step involves taking samples of rock at different locations and
mapping weathering profiles. Researchers can also look at thinlysliced rock under a petrographic microscope to look at the structure,

Columns used in testing.
Photo courtesy of Janet Dewey.
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STUDENT HIGHLIGHT:

HEATHER
SPECKMAN
BY CHELSEA PARSONS

PhD student, Heather Speckman, brings
her love of Botany to WyCEHG.

CONNECTING
WITH COMMUNITY
COLLEGE STUDENTS

Learning and playing at
Spear-O-Wigwam near
Sheridan, Wyoming.
Photo courtesy of Dr.
Andrew Parsekian.

BY CHELSEA PARSONS
Dr. Andrew Parsekian, a professor at the University of Wyoming,
researches groundwater processes using non-invasive
geophysical methods. Having taught at the University of Wyoming
for a year and a half, Parsekian brings valuable knowledge to the
Geology & Geophysics Department as well as the Department of
Civil & Architectural Engineering.
This summer, Parsekian teamed up with the Northern Wyoming
Community College District at Spear-O-Wigwam near Sheridan,
Wyoming for a one-week course. The course, entitled Field Based
Environmental Science: Examining Global Problems through a Local
Lens, was designed to engage students in the scientific inquiry of
environmental problems while gaining experience in field techniques.
Parsekian, Dave Munsick of Sheridan College, and Scott Hardon of
Gillette High School taught the class, along with the aid of Trudy
Munsick, the Dean of Outdoor Education at the Northern Wyoming
Community College District. The course contained eleven early
career college bound students from across the state of Wyoming.
The students spent an average of 13-14 hours a day in the field camp
and received three college credit hours. At the end of the week, the
students wrote a paper, presented the results of their research, and
took a comprehensive exam.

science uses deductive reasoning wherein an idea or hypothesis
is proposed and then tested. Parsekian’s course introduced
hypothesis-driven science to the students who participated.
Spear-O-Wigwam is a fascinating part of Wyoming’s history;
in 1923 Wyoming State Senator, Willis M. Spear, founded it as
a dude ranch. The acclaimed writer Ernest Hemingway used
Spear-O-Wigwam as one of his writing retreats in the 1920’s.
Hemingway was quoted saying that Wyoming and Africa were
his two favorite places to be. As a tribute to Mr. Hemingway,
there is a cabin at Spear-O-Wigwam named after him. The
Northern Wyoming Community College District purchased
Spear-O-Wigwam in 2011 in order to enhance their academic
programs. Located in the Bighorn National Forest, Spear-OWigwam offers many educational outdoor opportunities.
As the only university in Wyoming, it is important for UW to
make connections with the community colleges and share
each other’s resources. Parsekian will run a similar course next
year with a different science question to be researched and
answered by students at the Northern Wyoming Community
College District. For more information regarding registration or
community events, visit www.spearowigwam.com

Originally from Denver, Colorado, Heather began her third
year at UW this fall in pursuit of her PhD within the Program
in Ecology and Botany Department. Before coming to UW,
Heather received her Master’s of Science in Ecology from
Colorado State University. Her love for botany originates from
the first botany class she took at BYU-Idaho where she studied
for two years as an undergrad and learned how “cool” plants
are, and how essential they are to human life.
Heather was drawn north to UW by the Wyoming Center
for Environmental Hydrology and Geophysics (WyCEHG).
Under the guidance of Dr. Brent Ewers, Heather is examining
changes in hydrology due to the bark beetle epidemic in the
Snowy Range. She describes WyCEHG as a cohesive group
environment where everyone comes together to solve
complex problems.
As a student in Ewers’ lab, Heather has access to WyCEHG’s
multidisciplinary resources. This semester, she is taking a
supercomputing course that will help her learn to analyze and
catalogue the immense amounts of data required in her research.
In addition to doing research and being a mother, Heather
also enjoys teaching and the mentorship component of her
program. For the past three years, she has participated in the
Summer Research Apprentice Program (SRAP), mentoring
several students in areas including botany and geology. In
addition, Heather helped Dr. Brad Carr teach the ecology
portion of the Eco-Hydro-Geophysics field course in May 2015.
Upon graduation, Heather hopes to find a work environment
similar to WyCEHG, and continue to learn about plants.

Many high school students are not exposed to hypothesis-driven
science due to lack of time and resources. Hypothesis-driven
Heather explaining the weather station
during the Eco-Hydro-Geophysics filed
course in May 2015.
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WYOMING EPSCoR
UPCOMING DEADLINES
Jan 29, 2016:

Deadline for WWISE grants due

Jan/Feb 2016:

Outside the Box and
Seed Grants are due

March 2016:

Deadline for CC-STEM Proposal

April 2016:

Deadline for CAW Writing Contest

May 2016:

Deadline for Undergraduate
Research Fellowships

More at www.uwyo.edu/epscor

WyCEHG
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